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INTRODUCTORY 


The material in this book can be absolutely relied upon. In using it, the 
student may be sure that he is dealing with master minds, each of whom has 
made a specialty of the science of which he treats. The editor has kept 
steadily in view the duty of a compiler. He has refrained from making 
digests, compends, or summaries of the works reviewed. He has not under- 
taken to advance any opinion, theory, or creed, but simply to give the fairest 
possible picture of the present state of science consistent with the primary 
purpose of the work as a volume of illustrations.^ Where eminent men differ 
in opinion, conflicting views have been allowed expression, leaving the name 
and authority of each author to answer for his own statements. The record- 
ing of a scientific opinion is not its advocacy, and that even leaders in science 
may well change their views with advancing knowledge is abundantly shown 
in the selections given, and freely admitted by the foremost among them. 

In obedience to the primary and controlling purpose of scientific illustra- 
tion, whatever in science can throw a “side-light” upon some intellectual, 
moral, political, industrial, social, or religious truth has been seized wherever 
found. The titles and location of topics are thus not what would be found in 
a scientific hand-book, which would place all matter treating of glaciers 
under glacier ^ of oxygen under oxygen^ of volcanoes under volcano^ etc. It 
is not primarily for the astronomical, geological, chemical, or other scientific 
teachings that the selections have been made, but for some truth relating to 
humanity, which they illustrate. 

At the same time, it is believed that the selections will be found of 
exceeding interest for their own sake, and that they will open to many readers 
vistas of the wide reach of science, such as their special studies have not pre- 
viously brought to their view. The minister, the teacher, or the busy worker 
in any profession, even if he devotes his spare time to science, can scarcely 
hope for extensive knowledge in more than some one of its many departments. 
Through these pages flashes of light will come to him from all, and he will 
thus gain a fuller view of the grand unity toward w hich all are tending. 

Of the use of scientific illustrations in speaking or waiting, it may be 
said that they are in harmony with the spirit of the age, which is preemi- 
nently scientific ; that they have not the hackneyed character of the numerous 
popular anecdotes or of the stock illustrations long current in classic litera- 
ture, and that they especially impress the thoughtful mind, as dealing with 
facts. However theories may change, the movements of suns and planets, 
the combinations of chemistry, the fossils and strata of geology, the proper- 
ties of heat, light, and sound, the marvels of electricity, and the infinitesimal 
world of the microscope are facts, ascertained and demonstrable. The mind 
is there upon sure ground, and the use of such facts in illustration gives a 
sense of certainty and reality to the thoughts they are employed to illustrate. 

The selections here given are not from ^vorks on so-called “popular sci- 
ence,” where the element of popularity often quite swamps the scientific, 
where uncertified facts are given on the testimony of anonymous witnesses, and 
where the suspicion is often inevitable that the occurrence happeneti for the 
sake of the illustration. This work is based upon the belief that the essentials 
of science are simple enough for the untrained mind, and that whatever of 
abstruseness it contains is in processes or in their necessary technical terms, 
and that there are none who c^tii state the essentials more clearly than those 
who know them most thoroughly at first hand — the leading specialists in the 
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various departments. An examination of the Index of Authors will show how 
high is the standing of the writers from whom the quotations are made, and a 
study of the selections will show how simple and lucid are their expositions of 
scientific truth. The reader cannot fail to be impressed also with the ex- 
exceeding felicity of language, the beautiful descriptions of natural scenery, 
the sympathy with all the grandeur and beauty of ifature, and the wide out- 
reach of thought and aspiration with which these extracts abound. 

For each selection a number of topics for illustrative use are commonly 
suggested in the headlines, while still others are indicated in the various in- 
dexes ; but so multiform are the relations of scientific truth to all other truth, 
that the thoughtful reader will constantly perceive new uses and adaptations 
of the same scientific fact. This suggestiveness of these extracts, reaching 
beyond an 3 rthing that can bo specified in set phrases, will be found among 
the most valuable qualities of this collection. While each selection is com- 
plete in itself and ready for immediate use, without reference to any other 
work, it will be found also of value as a guide to the sources from which 
other material of interest and value may be obtained; for these extracts, 
tho most carefully made, are yet but specimens of the riches to be found 
in the various works from which they are taken. The student will almost 
certainly find himself impelled to seek a fuller knowledge of some at least of 
the subjects presented in the volumes themselves of which these extracts form 
a part. 

In the choice of authors to be quoted, tho editor has been guided, not 
merely by his own opinion, but by the valued advice of eminent scholars, as 
Marcus Benjamin, A M., Ph.D, F.C.S., Editor U. S. Nat. Museum, Wash- 
ington, D. 0.; Arthur Elmore Bostwfick, Ph.D., New York Public Library, 
New York City; Professor Charles Sumner Dolley, M.D., Philadelphia, Pa. ; 
Professor Albert Smith Biekmore, Ph.D., American Museum of Natural His- 
tory, New York; Louis Pope Gratacap, Ph.B., American Museum of Natural 
History, New York; Professor Frank Hall Knowlton, Ph.D., U. S. Nat. 
Museum, Washington; Professor George Perkins Merrill, Ph.D.,U. S. Nat. 
Museum, Washington, D. C. ; Professor Theophil Mitchell Prudden, M.D., 
LL.D., Columbia University; Professor Frederick Starr, Ph.D., University of 
Chicago; Isaa(‘ Kauffman Funk, D.D., LL.D., Editor in Child’ of F'unk & 
Wagnalls Standard Dictionary, New York; Professor Edward Richard 
Shaw, Ph.D., New York University; Henry Newlin Stokes, Ph.D., 
U. S. Geol. Survey, Department of the Interior, Washington, D. C. ; Professor 
Nathaniel Southgate Shaler, D.S., Harvard University — whose aid it is a 
pleasure here gratefully to acknowledge. 

In the translation of extracts from foreign authors, Mrs. J. H. W. Stuck- 
enberg, of Cambridge, Mass., has rendered admirable service. 

A special debt of gratitude is due to authors who liavo granted tho use of 
their copyrightyolumes or have furnished important monographs for quotation 
in this work, among whom should be particularly mentioned : the late John 
Fiske, LL.B. ; Samuel Pierpont Langley, D.Sc., LL.D.; Professor William 
James, M.D., Ph. et. Litt.D., LL.D.; Professor Hugo MUnsterberg, M.D., 
PhJ). ; Park Benjamin, Ph. 13.; Otis Tuf ton Mason, Ph.D.; Israel C. Russell, 
M.£^, LL.D. ; Theodore Gill, M.D., Ph.D.; Williqm James Beal, M.S., 
Ph.D*; William Keith Brooks, Ph.D., LL.D.; Clarence M(X)res Weed, 
;Sc.D.; Henry Newlin Stokes, Ph.D.; Harvey W. Wiley, Ph.D., LL.D. ; Hon. 
William Torrey Harris, Ph.D., LL.I)., United States Commissioner of Educa- 
tion; and Leland Ossian Howard, Ph.D., Chief of the Division of Entomology, 
of the United States Department of Agriculture, who sent advance proofs of 
his valuable article on Smyrna Fig Culture in the United States. 

editor would also present his grateful acknowledgments to the pub- 
lishers whose volumes of scientific facts and researches he has been privileged 
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to use, and whose courtesy and kindness it will always be a pleasure to re- 
member: to D. Appleton & Co., of New York, whose International Library 
of Science and Modern Science Series have been of especial service and are to 
be commended as placing a great amount and variety of admirably selected 
material within the reach of the American or English reader in his own 
language; to the American Book Co., the Clarendon Press, the Columbia 
University Press, Wm. O. Allison, A. L. Burt, Dodd, Mead & Co., 
Doubleday, Page & Co., Fords, Howard & Hulbert, Harper & Broth- 
ers, Henry Holt & Co., the Humboldt Publishing Co., Longmans, Green 
& Co., James Pott & Co., G. P. Putnam’s Sons, Charles Scribner’s Sons, 
Sheldon & Co., John Wiley & Sons, and Wm. Wood & Co., of New 
York; to Ginn & Co., Houghton, Mifflin & Co , and Little, Brown & 
Co., of Boston; to the American Baptist Publication Society, the Henry 
Altemus Co. , and J. B. Lippincott & Co., of Philadelphia; to the Schulte 
Publishing Co. , of Chicago; to A. & C. Black, Bell & Sons, Chapman & 
Hall, J. M. Dent & Co., Harper & Brothers, Kegan Paul, Trench, Triibner 
& Co., Swan, Sonnenschein & Co., of London. Individual favors and cour- 
tesies more than can be here enumerated, but all of which are gratefully re- 
membered, have aided in the preparation of the work. 

James C. Ferxald. 

New York, December, 1002. 
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KEY TO ABBREVIATIONS 


tt— Alpha, dcpiffnating a sppcial <tar 
of group; thus, a i^alpha) Centaur i 
is the most brilliant star of the 
constellation On taunts or (Vn- 
taur. Uthe*" Greek letters are at 
times similarly inised. 

A. — D. Appleton <fe Co. 

A. & iS, — A. C. Arm.strong & Son. 

A.ICCo. — Amenean Book Co. 

A.B.P.S. — American Bapti-i Publi- 
cation Society. 

A. D. L. V. — Anleitung zur ileuf- 
sehen Lamles und Volksfoisehung, 
Alfred Kirchof. editor. 

Bell. — Bell & Sons. 

Bl.— A. C. Black. 

Burt. — A. L. Burt. 

C. & H. — C'hapman A’ Hall, 

Cl. P. — Clarendon Press. 

C. U. P. — Columbia I’niver.xily 
Press. 


D. McC. — Doubleday & McC’liire 

( 'o. ; Doubledav . Page & Companv . 
I). .M. it Co,— Dodd. Mead it Co. 

D. Z. S. F. Deutsche-Zeit ti n d 
Streit-frageu. 

F. H. it II,— Ford.s, Howard A- 
Halbert. 

F. it W, — Funk it Wagnalls Co. 

! (I. it ('o. — Ginn it Co. 

I G. it L. -Gould it Lincoln, 
it- P. P. (i. P. Piunam’.H Sons. 

H. — Harper tt Bro.^. 
i II. .\1. -Henry .Mtemus. 
i H. H. it ('o. -Henry Holt A Co. 

II. M. it Co. — Houghton, .MilHiu A 
I Co. 

Hum.— H ti m h o 1 d t Publi.shing 

I Co. 

I J. P.— James Pott A Co. 

1 J. W. — John Wiley A Sou-.. 


K. P. A Co. — Kegan Paul A Co.; 
Kegan Paul, Trench .Triibncr A ( 'o. 

L. — J. B. I.ippincott A ( o. 

L. B. A (’o,— Little, Brown A (.’o. 
L. G, it Co. — Longmans, Green A 
Co. 

H, (-’t. — Robert Carter. 

S. — Charles Scribner’s Sous. 

S. G. W. V. — Saninilung gerneinver- 
.st and 1 idler wissenschaftlicher 
Vort rage, R. Virchow and F.von 
Hi>ltzi>nd()riT. Editors. 

Sch. P. C, Schulte Publication ('o. 
Sh. it Co. — Sheldon A Co, 

Sin. Inst. — Smithsonian Institution. 
Son. A (’o. — Sonnenschein A (’o. 

C. P. — University Pre.ss. 

W. I.. A.- W. L. Allison A O). 

W. W, —William Wood A Co. 
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1. ABERRATION OF LlQllT-^Ajypareni 

Motion of ^lars hi S^pace Due to Motion of 
the Earth, — Bradley . . . noticed that 

the tixed stars did not really appear to be 
fixed, hut that they describe little orbits in 
the heavens every year. The result per- 
plexed him. ... He was one day upon 
the Thames in a boat, and noticed that as 
long as his course remained unclianged, the 
vnne upon his masthead showed tlie wind to 
be blowing constantly in the same direction, 
but that the wind appeared to vary with 
every change in the direction of his boat. 
“ Here,"’ as Whewell says, “ was the image 
of his ease. The boat was the earth, mov- 
ing in its orbit, and the wind was the light 
of a star.’* . . . You will immediately 

understand the meaning of Bradley’s dis- 
covery. Imagine yourself in a motionless 
railway-train, with a .shower of rain de- 
scending vertically downwards, 'the mo- 
ment the train begins to move the rain- 
drops begin to slant, and the quicker the 
motion of the train the greater is the 
obliquity. In a precisely similar manner 
the rays from a star vertically overhead are 
caused to slant by the motion of the earth 
through space. Knowing the speed of the 
train, and the obliquity of the falling rain, 
the velocity of the drops may be calculated; 
and knowing the speed of the earth in her 
orbit, and the obliquity of the rays due to 
this cause, we can calculate just as easily 
the velocity of light. — Tymiai.l Lectures on 
Light, lect! 1. p. 22. (A., 1808.) 

2. ABRASION OF ROCKS BY GLACIERS 

— Marks of lee That Milted Ages Ago. — In 
the fir.st place, we have to consider the sin- 
gular abrasion of the surfaces over which 
the ghifier has moved, quite unlike that pro- 
duced by the action of water. W'e have seen 
that such surfaces, wherever the glacier- 
marks have not been erased by some subse- 
quent action, have several unfailing charac- 
teristics: they are highly polished, and they 
are also marked with scratches or fine striw, 
with grooves and deeper furrows. Where 
best preserved, the smooth surfaces are shin- 
ing; they have a luster like stone or marble 
artiflcinliy polished by the combined friction 
and pressure of some harder material than 


itself until all its inequalities have been 
completely leveled and its .surface has be- 
come glossy. Any marble mantelpiece may 
serve as an example of this kind of glacier- 
worn surface. — Ar.A.s.siz (leological Sketches, 
ser. ii, p. 34. (II. M. & Co., 189G.) 

Rocks Are Chit by Exist- 
ing Glaciers. — At the lower end, and along 
the side.s of many Alpine glaciers, the ice 
charged with sand and stones may be seen 
in direct contact with the .smooth, polished, 
and striated rock surfaces. Below glaciers 
that have recently retreated, and where the 

I surface is still bare of vegetation, records 
similar to tlioso just mentioned may be ob- 
served in thousands of localities. The .same 
is true, also, over vast regions that are 
known to have been formerly glaciated; 

i while on adjacent areas, where the condi- 
tions are similar, excepting that they were 
not occupied by ice, the peculiar and not 
easily mistaken evidences of ice abrasion 
are lacking. We have, therefore, both posi- 
tive and negative evidence pointing to the 
conclusion that glaciers abrade the rocks 
over whicli they How. — R u.s.seli. Glaciers of 
\orth America, int.. p. 19. (O. & Co.. 

1897.) 

4. ABSENCE OF MIND — Nexeton and the 
Egg. — Always preoccupied with his pro- 
found researches, the great Newton showed 
in the ordinary alTairs of life an absence of 
mind which has become proverbial. It is re- 
lated that one day. wi.shing to find the num- 
ber of .seconds necessary for the boiling of 
an egg. he perceived, after waiting a minute, 
that he held the egg in his hand, and had 
placed his seconds watch (an instrument of 
great value on account of its mathematical 

; precision) to boil! — F iMmmarion Popular 
Astronomy, bk. ii, ch. 1, p. 93. (A.) 

5. ACCIDENT CONFIRMS SUPERSTI- 
TION— /w/ian’a Prognostication of Calamity — 
.1 HuutcCs Omen. — The effect of accidental 
occurrences upon an uneducated mind, in 
engendering superstition, is a subject which 
has often been dwelt upon, and the diffi- 
culty of eradicating the same -as may be 
judged of by the following accident w’hich 
eamc under* the observation of Mr. A\ B. 
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Lloyd and the author, in 1873, when travel- 
ing in Newfoundland — will be easily appre- 
ciated. At the time to which I refer, my 
companion was bringing a canoe do^vn the 
rapids below the Grand Pond in a country 
which is practically uninhabited, and where 
an Indian trapper would perhaps be the 
only person met with, and this not more 
than once a 3’oar. Whilst shooting the 
rapids one of the Indians, Reuben Soulian, 
shot at a deer passing up one bank of the 
river. That tlio deer had been hit was testi- 
fied by a trail of blood which bespattered 
the rocks. Subsequently several more shots 
were fired, and it was believed by all that 
the deer was killed. Soulian quickly fol- 
lowed the animal to the spot where it was 
supposed to have fallen. Some time after 
he returned, having failed to find anj’ trace 
of the animal. He was greatly agitated, but 
eventuall}^ became melancholy, saying that 
the sudden disappearance of the animal was 
a sure sign that some of his relations had 
suddenly died. About two hours afterwards 
Mr. Lloyd’s party met with a party of In- 
dians coming up the river, the first they had 
seen for four weeks, who told them that 
Soulian’s sister had just died on the coast. 
— Milne Earthquakes, eh. 18, p. 306. (A., 
1899.) 

6. ACCIDENT, BAWY— Measurement of 
Etna — Agreement of Masters. — In 1815, 
Captain Smj'th ascertained, trigonometric- 
ally, that the height of Etna was 10,874 
feet. The Catanians, disappointed that 
their mountain hud lost nearly 2,000 feet 
of the height assigned to it by Recupero, 
refused to acquiesce in the decision. After- 
wards, in 1824, Sir J. Herschel, not being 
aware of Captain Smyth’s conclusions, de- 
termined by careful barometrical measure- 
ment that the height was 10,872^2 feet. 
This singular agreement of results so differ- 
ently obtained was spoken of by Herschel as 
“ a happy accident but Dr. Wollaston re- 
marked that “ it was one of those accidents 
which would not have happened to two 
fools.” — Lyell Principles of (ieoloqy, ch. 25, 
p. 396. (A., 1854.) 

7. ACCIDENT LEADS TO IMPORTANT 
INVENTION — Elexttrie Motor the Result of a 
Vforkman*s Mistake. — At an industrial ex- 
hibition in Vienna, in 1873, a number of 
Gramme machines were being placed in 
position, in order to exemplify the various 
uses to which the invention might be put 
as an electric generator, when there occurred 
one of those singAarly fortunate accidents 
which have again and again played so prom- 
iitent a part in the history of industrial 
progress. In making the electrical connec- 
tions to one of these machines which had 
not as yet been belted to the engine-shaft, a 
careless workman attached to it by mistake 
a pair of wires which were already con 
nected with another dynamo machine which 
was in rapid motion. To the amazement of 
this worthy artisan the second machine co.ii- 


menced to revolve with great rapidity in a 
reverse direction. Upon the attention of M. 
Gramme being directed to this phenomenon, 
he at once perceived that the sdcond ma- 
chine w'as performing the function of a 
motor, and that what was taking place was 
an actual transference of mechanical power 
thi'ough the medium of electricity. Tliis 
singularly opportune occurrence, being com- 
mented upon in the scientific journals, led 
to the instant recognition of the true place 
of the electric motor in the domain of 
mechanics. — Pope, in Electricity in Daily 
Life, p. 46. (S., 1893.) 

8. ACCIDENT LED TO THE DISCOV- 
ERY OF THE EARTH-CIRCUIT— The possi- 
bility of signaling without wires was in a 
manner forced upon him [Stcinheil of Mu- 
nich]. While he W'as engaged in establisli- 
ing his beautiful system of telegraphy in 
Bavaria, Gauss, the celebrated German phi- 
losopher, and himself a telegraph inventor, 
suggested to him that the two rails of a 
railway might be utilized as telegraphic con- 
ductors. In Jul}^, 1838, Steinbeil tried the 
experiment on the Niirnberg-Ffirth raihvay, 
but was unable to obtain an insulation of 
the rails sufficientlj' good for the current to 
reach from one station to the other. The 
great conduetibility with which he found 
that the earth was endow'ed led him to pre- 
.sume that it would be possible to employ it 
instead of the return wire or wires hitherto 
used. The trials that he made in order to 
prove the accuracy of this conclusion were 
followed by complete success; and he then 
introduced into electric telegraphy one of its 
greatest improvements — the earth-circuit. — 

i Fahie Wireless Telegraphy, p. 3. (D. M. & 
Co., 1900.) 

9. ACCIDENT REENFORCES SUPER- 
STITION — Profile Portrait Chives Off^e to 
Ha cages — Artist Endangered. — Catlin ex- 
cited great commotion among the Sioux by 
drawing one of their chiefs in profile. 
"Why was half his face left out?” they 
asked; " Mahtoeheega w^as never ashamed 
to look a white man in the face.” Mahto- 

I cheega himself does not seem to have taken 

1 any offense, but vShonka, The Dog, took 

, advantage of the idea to taunt him. “ The 
Englishman knows,” he said, " that you are 
but half a man; he has painted but one- 
half of .your face, and knows that the rest is 
good for nothing.” This view^ of the case 
led to a fight, in which poor Mahtoeheega 
was shot; and as ill-luck would have it, the 
bullet by which he was killed tore away 
just that part of the face w^hich had been 
omitted in the drawing. This w'as very un- 
fortunate for Mr. Catlin, who had great 
difficulty in making his escape, and lived 
some months after in fear for his life; nor 
was the matter settled until both Shonka 
and his brother had been killed in revenge 
for the death of Mahtoeheega. — Avebury 
Prehistoric Times, ch. 14, p. 506. (A., 1900.) 


8 


SCIENTIFIC SIDE-LIGHTS 


10. ACCIDENT, SEEMING, LEADS TO 
DISCOVERY OP TJRAJXJJS— Result of Sir 
William HerscheVs Exhaustive Study. — Al- 
tho Uranus was discovered by accident, it 
will not be thought that on that account 
small credit should be given to Sir W. Her- 
sehel, the astronomer, to whose redoubtable 
telescope this planet fell as a spoil. The ac- 
cident was one which could not have hap- 
pened but to an enthusiast in astronomical 
researches. He had penetrat<*d into the star 
depths again and again with telescopes of 
his own construction, engaged in the at- 
tempt to solve problems of the utmost diffi- 
culty, when one night this new orb swept 
into his ken. — Proctok Expanse of Heaven, 
p. 115. (L. G. &Co.) 

11. ACCIDENT UTILIZED BY MAN 
OF SCIENCE— Daru’in Led to the Study oj 
Insectivorous Plants — Great Destruction of 
Insects by Droscra or Sundew. — During the 
summer of 1800, T was surprised by finding 
how large a number of insects were caught 
by the leaves of the common sundew 
(Droscra rot undif alia J on a heath in Sussex. 
I had heard that insects were thus caught, 
but knew nothing further on the subject. 
I gathered by chance a dozen plants, bear- 
ing fifty-six fully expanded leaves, and on 
thirty-one of these dead insects or remnants 
of them adhered ; and, no doubt, many more 
would have been caught afterwards by these 
same leaves, and still more by those as yet 
not expanded. On one plant all six leaves 
had caught their prey ; and on several plants 
very many leaves had caught more than a 
single insect. On one large leaf T found the 
remains of thirteen distinct insects. Flies 
(Diptcra) are captured much oftencr than 
other insects. The largest kind which I 
have seen caught was a small butterfly 
(Cernonympha pamphilus ) : but the Kev, H. 
]M. Wilkinson informs me that he found a 
large living dragon-fly with its body firmly 
held by two leaves. As this plant is ex- 
tremely common in some districts, the num- 
ber of insects thus annually slaughtered 
must be prodigious. Many plants cause the 
death of insects, for instance the sticky bud.s 
of the horse-chestnut, without thereby re- 
ceiving, as far as we can perceive, any 
advantage; but it was soon evident that 
Droscra w’as excellently adapted for the 
special purpose of catching insects, so that 
the subject seemed well wwthy of investiga- 
tion. — Darwin Insectivorous Plants, ch. 1, 
p. 1. (A., 1900.) 

12. ACCIDENT YIELDS DISCOVERY 
TO TRAINED OBSERVER-^ Goodyear First 
Vulcanized India-rubber by Chance. — Good- 
year, the sagacious and persevering investi- 
gator into the properties and uses of 
caoutchouc or india-rubber, had long in- 
quired after some agent in nature which 
would remove from the substance in ques- 
tion its special sensibility to cold and heat, 
and make it in effect a new material. He 
discovered this long-desired agent in the 
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most casual way. “ In one of those ani- 
mated conversations so habitual to him, in 
reference to his experiments, a piece of 
india-rubber combined with sulfur, which he 
held in his hand as the text of all his dis- 
courses, was by a violent gesture thrown 
into a burning stove near which he was 
standing. When taken out, after having 
been subjected to a high degree of heat, he 
saw — what it may be safely affirmed would 
have escaped the notice of all others — that 
a complete transformation had taken place, 
and that an entirely new product, since so 
felicitously termed ‘ new metal,’ w'as the 
consequence.” (Decision of the U, S. Com- 
missioner of Patents.) . . . The eye of 

Goodyear was quickened by the watching 
and waiting of years to that sagacity which 
was able to see in the piece of refuse rubber 
casually discharged from the fire an answer 
to the question with which his mind had so 
long been burdened. — Porter Human In- 
tellect, pt. iii, ch. 8, p. 400. (S., 1899.) 

13. ACCOMPLISHMENT OF THE IM- 
POSSIBLE— CAcwwfry of Sun and Stars Re- 
vealed — Scientists' Predictions Falsified . — 
Resuming in a sentence what has been al- 
ready explained, we find that the prismatic 
analysis of the heavenly bodies was founded 
upon three classes of facts: First, the un- 
mistakable character of the light given by 
each different kind of glowing vapor: sec- 
ondly, the identity of the light absorbed 
with the light emitted by each; thirdly, the 
coincidences observed between rays missing 
from the solar spectrum and rays absorbed 
by various terrestrial substances. Thus, a 
realm of knowledge, pronounced by Morinus 
in the seventeenth century, and no less dog- 
matically by Auguste Comte in the nine- 
teenth, hopelessly out of reach of the human 
intellect, was thrown freely open, and the 
chemistry of the sun and stars took iU 
place among the foremost of the experi- 
mental sciences. — Olerke History of Astron- 
omy, pt. ii. ch. 1, p. 174. (Bl., 1893.) 

14. ACCUMULATION OF ETHICAL 
FORCES — Advance Must Be Unbroken. — One 
must first learn, unmoved, looking neither 
to the right nor left, to walk firmly on the 
straight and narrow path, before one can 
begin “ to make oneself over again.” He 
who every day makes a fresh re.solve is like 
one who. arriving at the edge of the ditch 
he is to leap, forever stops and returns for 
a fresh run. Without unbroken advance 
there is no such thing accumulation of 
the ethical forces possible, and to make this 
possible, and to exercise us and habituate 
us in it, is the sovereign blessing of regular 
work. — Baunsen Beitrdye zur Character- 
ologie, quoted bv Jame.s in Psychology, vol. 
i, ch. 4, p. 124. * (H. H. A Co.,‘l899.) 

15. ACCUMULATION OF EXCITE- 

MENTS-— A stimulus which would be inade- 
quate by itself to excite a nerve-center to 
effective discharge may, by acting with one 
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or more other stimuli (equally ineffectual 
bj themselves alone) bring the discharge 
about. The natural way to consider this 
is as a summation of tensions which at last 
overcome a resistance. The first of them 
produce a “ latent excitement/’ or a 
“heightened irritability” — the phrase is 
immaterial so far as practical consequences 
go; the last is the straw Avhieh breaks the 
camel’s back. — »5ames Psychology y vol. i, ch. 
3, p. 82. (11. H. A* (V, 1890.) 

16. ACCUMULATION OF SMALL IM- 

PULSES — Grmt Results. — Extraordinary 
effects arc produced by the accumulation of 
small impulses. Galileo set a lieavy pen- 
dulum ill motion by the well-timed puffs of 
his breath. Kllieot set one clock going by 
the ticks of another, even when the two 
clocks were separated by a wall. Tyn- 
dall Fragments of Science, vol. i, ch. 22, 
p. 444. (A., 1900.) 

17. ACCURACY OF ANCIENT BUILD- 
ERS — Orientation of (ireat Pyramid — Exact- 
ness Not Attainahle hy Compass. — It has 
been frequently maintained that the orien- 
tation of the great ])>ramid i.- such as to 
indicate, with reasonable ])rohability, that 
the compass-needle was used in establisliing 
the positions of its faces. 

The difliciilty with this supposition is 
that the pyramid is, in fact, placed with 
too great accuracy for the work to be done 
even by the best model ii compass. Its sides 
face astronomically the north, south, east 
and west: not to the cardinal points of the 
compass, but to tlie azimuthal direction of 
the earth’s axis and to a line at right angles 
thereto. The compass, however, is subject 
to variations, due to regular daily, monthly, 
yearly, and centennial changes in the earth’s 
magnetic Held, which controls it. Hence, 
the task of figuring backward the probable 
position of the needle at the time of the 
building of the pyrannd — a period which is 
in doubt — might well cause despair in the 
most skilful investigator of terrestrial 
magnetism; for, in Ihe least interval which 
has elapsed, the n€*edle has probably swung 
over large angles from the true north, back 
and forth many times. Hut. granting such 
a possibility, .still it may be safely ques- 
tioned whether the most accomplished sur- 
veyor or topo^aphical engineer of to-day 
oould run the lines of the pyramid faces, by 
the aid of the best modern compass, with 
no greater error than 10' r)8", which the 
French Academy, in l^OO. delermined to be 
the entire amount of variation of these 
faces from the true astronomical direction. 
— Park Benjamin Jntftleetval Pise in Fler- 
tricity, ch. 3, p. 57. ( J. W.. 1898.) 

18. ACCURACY OP DETAIL — nc 

Charm Alike of Science, fAlcratnrc, mid 
Art . — In the sphere of natural investiga- 
tion, as in imetry and painting, the delinea- 
tion of that which appeals most strongly to 
the imaginaMon, derives its eollective ini.er- 


est from the vivid truth^lness with which 
the individual features' are portrayed. — 
Humboldt Cosmos, vol. i, int., p. 34. (H., 
1897.) 

10. ACCURACY OF MODERN ASTRO- 
NOMICAL INSTRUMENTS—Aff the Light 
Gathered hy a Two-foot Lens Concentrated 
on a Pin-point. — The revolving dome above, 
the great tube beneath, its massive piers, 
and all it.s accessories are only means to 
carry and direct the great lens at the fur- 
ther end [of the equatorial telescope at 
Washington 1, which acts the part of the 
lens in our own eye, and forms the image of 
the thing to be looked at. Galileo’s original 
lens was a single piece of glass, rather 
smaller than that of our common spec- 
tacles; but the lens here is composed of 
two pieces, eiich twenty-six inches in diam- 
eter, and ('olh‘cts as much light as a hiiimin 
eye would do if over two feet across. But 
this is useless if the lens is not shaped with 
sucli precision as to send every ray to its 
proper place at ihe eye-pieee, nearly thirty- 
five feet away; and, in fact, the shape given 
its .surface hy the skilful hands of the 
Messrs. Clark, who made it, is so exqui- 
sitely exact that all the light of a star gath- 
ered by this great surface is packed at the 
distant focus into a circle very much 
smaller than that made by tlie dot on this 
i, and the same statement may he made of 
the great Lick glass, which is three feet in 
diameter — an accuracy we might call in- 
credible were it not certain. It is with in- 
struments of such aeeurney that a.stronomy 
now works. — L axgi.ky The New .istronomy, 
eh. .5. p. 122. (H. M. &Co.) 

20. ACTION A CELESTIAL LAW— 

Pvery Star in Motion. — So far as ob.serva- 
tion has extended very few stars in the 
heaven.s have unchanging apparent posi- 
tion.s. It is highly probable that in reality 
<*very star is in motion. — Proctor Fxpansc 
of fl raven, p. 282. (L. G. & Co., 1897.) 

2 1 . ACTION AND REACTION— Lmrmac 
of Magnetic. Power — Progress of Scientific 
Discovery. — The aspects of Nature provoke 
in man the spirit of inquiry. As the eye is 
formed to see. and the ear to hear, so the 
human mind is formed to explore and un- 
derstand the basis and relationship of 
natural phenomena. A modern discovery 
illustrates the manner in which our present 
mastery over Nature has been obtained. We 
start with a magnet of infinitesimal power, 
which gives rise to electric currents of in- 
finitesimal strength. These react upon the 
magnet, exalt its attractive and repulsive 
foi<!es, thus enabling it to produce stronger 
eurrents, which again react upon and en- 
hance the power of their ttjjurce. Thus we 
ri.se from an origin too fm)le to produce 
the slightest spark or gleam, to an energy 
<‘ompetent to produce the solar brilliancy of 
the electric light. In a similarly small way 
the human mind began its operations among 
the powers of Nature, winning first a little 
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knowledge and a little strength, and then 
turning the knowledge and the strength so 
won back upon Nature, with the view of 
winning more. Action and reaction have 
thus gone on from prehistoric ages to the 
present time. The result is that stored 
body of scientific knowledge, and that de- 
veloped power of scientific investigation, 
which have revolutionized philosophy, and 
begotten those marvels of practical science 
in the midst of which we dwell. — Tyndall 
Heat a Mode of Motion, lect. 1, p. 1. (A., 
1900.) 

22. ACTION A NECESSITY TO 
CLENCH GOOD RESOLUTION— Seize the 
very first possible opportunity to act on 
every resolution you make, and on every emo- 
tional prompting you may experience in the 
direction of the habits you aspire to gain. 
It is not in the moment of . tlieir forming, 
but ill the moment of their producing motor 
effects, that resolves and aspirations com- 
municate the new “ set ” to the brain. No 
matter how full a reservoir of maxims one 
may possess, and no matter how good one’s 
sentiments may be, if one have not taken 
advantage of every concrete opportunity to 
act, one’s character may remain entirely 
unaffected for the better. — James Talks to 
Teachers, eh. 8, p. 09. (H. H. & Co., 1900.) 

23. ACTION, CONTINUOUS, OF 

EARTH-BUILDING FORCES— .S7oje Vpharnl 
and i^ubsidenc'v of Lands .\ojc Takimj Place. 
— Recent observations have disclosed to us 
the wonderful fact that not only the west 
coast of South America, but also other 
large areas, some of them several thousand 
miles in circumference, such as Scandinjvia, 
and certain archijxdagoes in the Pacific, are 
slowly and insensibly rising; while other 
regions, such as (iieenland, and parts of the 
Pacific and Indian Oceans, in which atolla 
or circular coral islands abound, are as 
gradually sinking. That all the existing 
continents and submarine abysses may 
have originated in movements of this kind, 
continued throughout incalculable periods 
of time, is undeniable, and the demnlation 
which the dry land appears everywhere to 
have suffered favors the idea that it was 
raised from the deep by a sinM*ession of up- 
ward movements, prolonged throughout in- 
definite periods. Por the action of waves 
and currents on land slowly emerging from 
the deep affords the only power by which 
we con conceive so many dtH»p valleys and 
wide spaces to have been denuded as those 
which are unquestionably the effects of 
running water. — Lyell Prjnripirs of (tcoT 
ogy. eh. 11, p. 170. (A., 1854.) 

24. ACTION IMPRESSES BIEMORY— 

Effort Bcticr^han Prompting.--A curious 
peculiarity of our memory is that things 
are impressed better by active than by 
passive repetition. I mean that in learn- 
ing by heart (for example) . when we almost 
know the piece, it pays better to wait and 
recollect by an effort from wdtbin than to 


look at the book again. If w'e recover the 
words in the former way, we shall probably 
know them the next time; if in the latter 
way, we shall very likely need the book 
once more. — J amem Psychology, vol. i, ch. 
16, p. 686. (H. H. & Co., 1899.) 

25. ACTION, INCALCULABLE, OF 
ELEMENTAL FORCES— Frea/cs of Light- 
ning , — The house [struck by lightning at 
Montevideo! 1 saw shortly afterwards. 

Some of the effects were curious. 
The paper, for nearly a foot on each side of 
the line where the bell-wires had run, was 
blackened. The metal had been fused, and 
altho tlie room was about fifteen feet high, 
the globules, dropping on the chairs and fur- 
niture, had drilled in them a chain of mi- 
nute holes. A part of the wall was shat- 
tered ;is if by gunpowder, and the fragments 
had been blown olY wdth force sufficient to 
dent the wall on tin? opposite side of the 
room. The frame of a looking-glass w^as 
blackened, and the gilding must have been 
volatilized, for a smelling-bottle, w’hich stood 
on the chimncy-piece, was coated wdth bright 
metallic particles, which adhered as firmly 
as if they had been enameled. — Darwin Aat- 
aralist\s Voyage Around the World, ch. 3. p. 
62. (A., 1898.) 

20. ACTION MAY BE REFLEX, NOT 
INDICATING MIND — If a man has his 

back broken in sucli a way as to sever the 
connection between his brain and lower ex- 
tremities, on pinching or tickling his feet 
they are drawn suddenly away from the 
irritation. altho the man is quite unconscious 
of the adaptive movement of his mu.selcs; 
the lower nerve- centers of the spinal cord 
are competent to bring almiit this movement 
of adaptive response without requiring to be 
directed hv the brain. Tliis non-mental op- 
eration of the lower nerve-centers in the pro- 
duction of apparently intentional movements 
is called reilex action, and the eases of its 
oeeurrenco, even w ithin the limit.s of onrow'n 
organism, are literally numberless. There- 
f(u*e. in view' of *<11011 non-mental nervous 
adjustment, leading to movements which are 
only in appearance intentional, it clearly be- 
comes a matter of great diffionlty to say in 
the ease of Ibe lower animals wdietber any 
action wdiieb appears to indicate intelligent 
choice is not really action of the reflex kind. 
— Romanes Animal Intelligence, iiit.. p. 3. 
(A., 1890.) 

27. ACTION OF ANIMALS— Determined 
by Memory . — The action of animals may be 
determined by memorial ideas, as well as 
by tile corresponding sense-irapressions. I 
often made the following amusing experi- 
ment with my own poodle. I had taught 
him to spring over a stick which I held out 
at the w’ord “Jump!” One day I called 
! the w’ord out to him without presenting the 
stick. At first he looked at mo in surprise, 

I and then, as I repeated the command, 

! barked impatiently. At last, after 1 had 
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given the order several times with a stern 
face, he decided to make a spring into the 
air, but barked loudly at me afterwards, as 
tho to complain of the absolute absurdity 
of my command. When I had repeated 
the experiment a number of times, the 
animal came to respond at once by spring- 
ing into the air, but never failed to protest 
by growling and barking. The word of 
command aroused the memorial idea, and 
this was sunicient to arouse the action pro- 
duced by the actual presentation of the 
stick; while tho feeling of contrast between 
idea and object, and of the purposelessne.s9 
of the act gave rise to unj)leasurable emo- 
tions conflicting with the dog’s habitual 
obedience. — Wi yoT Pfiycholotjijy lect. 24, p. 
356. (Son. & Co., 1896.) 

28. ACTION OF EXISTING CAUSES 
PROVED FOR THE PAST—LycZl Tnuw- 
forms Geology . — He completely refuted 
Cuvier’s history of creation with its myth- 
ical revolutions, and established in its place 
the constant and alow transformation of the 
earth’s crust by the continued action of 
forces, which are still working on the 
earth’s surface, viz.: tin* movement of water 
and the volcanic* fluid of tlie interior of 
earth. Lyell thus demonstrated a continu- 
ous and uninterrupted connection of the 
W’hole history of the earth, and he proved it 
so irrefutabiy, and established so convinc- 
ingly the supremacy of tlie “existing 
causes,” that is, of the causes which are 
still active in the transformation of the 
earth’s crust, that geology in a short time 
completely renounced Cuvier’s hypothesis.— 
Haeckel Histonf of Creation, vol. i, ch. 6, 
p. 132. (K. P. & Co., 1899.) 

29. ACTION, RIGHT, TENDS TO 
RIGHT FEELING-i^brred CheerfulneHs Will 
Conquer l)epres.Siion. — There is no more 
valuable precept in moral education than 
this, as all who have experience know: if 
w^e wish to conquer undesirable emotional 
tendencies in ourselves, we must assidu- 
ously, and in tlie first instance cold-blood- 
edly, go through the outward movements of 
those contrary dispositions which we prefer 
to cultivate. The reward of persistency will 
infallibly come, in the fading out of the .sul- 
lenness or depression, and the advent of real 
cheerfulness and kindliness in their stead. 
Smooth the brow, brighten the eye, contract 
the dorsal rather than the ventral aspect of 
the frame, and speak in a major key, pass 
the genial compliment, and your heart must 
be frigid indeed if it do not gradually thaw! 
— James Psychology, vol*. ii, ch. 25, p. 463. 
(H. H. & Co., 1899.) 

30. ACTIONS GOOD OR BAD IN THEM- 
SELVES — Harmony or Discord with Nature — 
Responsihility Dependent on Knowledge . — 
Every act mu.st have its own relation to the 
future. Every act must be either innocent, 
or beneficent, or hurtful in its ultimiite ten- 
dencies and results. Or, if we like to put it 
in another form, every act must be accor^^- 


ing to the harmony of Nature or at variance 
with that harmony, and therefore an ele- 
ment of discord and disturbance. In all 
these senses, therefore, we speak, and we 
are right in speaking, of actions as in them- 
selves good or bad, because we so speak of 
them according to our own knowledge of the 
relation in which they stand to those great 
axioms of morality, which are facts and not 
mere assumptions or even mere beliefs. Jlut 
we are quite able to separate this judgment 
of the act from the judgment wliich can 
justly be applied to the individual agent. 
As regards him, the act is right or wrong, 
not according to our knowledge, but accord- 
ing to his own. And this great distinction is 
universally recognized in the language and 
(howc'ver uneonsciously ) in the tlioughts of 
men. It is sanctioned, moreover, by supreme 
authority. The most solemn prayer ever ut- 
tered upon c»arth was a prayer for the for- 
giveness of an act of the most enormous 
wickedness, and the ground of the petition 
was specially declared to be that those who 
committed it “ knew not wluit they did.” 
— Auoyix I nit y of Xalurc, ch. 9, p. 198. 
I Hurt. ) 

31. ACTIVITIES OF THE EARTH— 

Lihe the Re.spiration and Mticcmenls of an 
Animal — Discovery of Causes a Part of 
Science. — The internal heat of the earth, 
the elevation and depression of its crust, its 
belch ings forth of vapors, ashes, and lava, 
are its activities, in as strict a sense, as are 
warmth and the movements and products of 
respiration ilic activities of an animal. The 
phenomena of the seasons, of the trade- 
winds, of the Gulf-stream, are as inueh the 
results of the reaction J^etween these inner 
activities and outward forces, as are the 
building of the leaves in spring and their 
falling in autumn the cirects of the inter- 
action between the organization of a plant 
and the solar light and heat. And, as the 
study of the activities of the living being is 
called its physiology, so are these phenomena 
the subjoct-mntter of an analogous telluric 
physiology, to which we sometinics give the 
name of meteorology, sometimes that of 
physical geography, sometimes that of geol- 
ogy. Again, the earth has a place in space 
and in time, and relations to other bodies in 
both these respects, which constitute its dis- 
tribution. This subject is usually left to the 
astronomer; but a knowledge of its broad 
outlines seems to me to be an essential con- 
stituent of the stock of geological ideas. All 
that can bo ascertained concerning the struc- 
ture, succession of conditions, actions, and 
position in space ’of the earth, is the matter 
of fact of its natural history. But, as in 
biology, there remains the matter of reason- 
ing from these faets to theirtfcjnusea, which 
is just as much science as the other, and in- 
deed more. — Huxley hay Sermons, serm. 
11, p. 238. (G. P. P., 180‘9.) 

32. ACTIVITIES UNDIFFERENTIA- 
TED IN ELEMENTARY ORGANISMS- 
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Rhizopod or Ameha , — Where there are no 
distinctions of structure there are no dis- 
tinctions of function. A rhizopod (e. g., the 
anicha) will serve as an illustration. From 
the outside of this creature, which has not 
even a limiting membrane, there are pro- 
truded numerous processes. Originating 
from anj point of the surface, each of these 
may contract again and disappear, or it may 
touch some fragmeijt of nutriment which it 
draws with it, when contracting, into the 
general mass — thus serving as hand and 
mouth ; or it may come in contact with its 
fellow-processes at a distance from the body 
and become confluent with them; or it may 
attach itself to an adjacent fixed object, and 
hplj) by its contraction to draw the body into 
a new position. In brief, this speck of ani- 
mated jelly is at once all stomach, all skin, 
all iiioulh, all limb, and doubtless, too, all j 
lung. — SpENCEU liiologg, pt. ii, ch. 1, p. 200. 1 
(A.; 1900.) I 

aa. ACTIVITY OF MIND-/ncm«8.« ! 

Fhnc of Blood to Brain . — The brain itself is* , 
an excessively vascular organ, a sponge full | 
of blood, in fact; and [one] of Mosso’s in- | 
ventions showed that wlien less blood went j 
to the arms, more went to the head. The ‘ 
subject to be observed lay on a delicately 
balanced table which could tip downward 
either at the head or at the foot if the 
weight of either end were increased. The 
moment emotional or intellectual activity i 
began in the subject, down went the balance 
at the head-end, in consequence of the redis- , 
tributioii of blood in his system. Hut the • 
best proof of the immediate afflux of blood 
to the brain during mental activity is due ; 
to Mosso’s observations on three person. s i 
whose brain had been laid bare by lesion of ; 
the skull. Hv means of apparatus . . . j 

this physiologist was enabled to let the I 
brain-pulse record itself directly by a tra- ; 
cing. 'riie intra-eranial blood-pressure rose i 
immediately whenever the .subject was I 
spoken to, or when he began to think active- i 
ly, as in solving a problem in mental arith- | 
metic. Mosso gives in his work a large num- i 
her of re])roductions of tracings which show ! 
the instantaneitv of the change of blood-sup- | 
ply. whenever the mental activity was quick- j 
ened by any cause wdiatever, intellectual or j 
emotional. Tie relates of his female .subject j 
that one day while tracing her brain-pulse 1 
he observed a sudden rise wdth no apparent 
outer or inner cause. She, however, confessed 
to him afterwards that at that moment she 
had caught sight of a skull on top of a piece 
of furniture in the room, and that this had 
given her a slight emotion.-^TAMES Pupchol- 
ogg, vol. i, ch. 3, p. 98. (IT. II. & Co., 1890.) 

34. ACXnQTY OF SOLAR FORCES— 

Turmoil hvhfnd Bcncficrncc — Productive 
Forces Not Always Beautiful in Operation. 

— The furnace [the sunl whose fires main- 
tain the life of the solar system is not 
merely aglow’ with intense light and heat, 
but is in a state of fierce turmoil. The 
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most tremendous conflagrations ever wit- 
nessed upon our earth — ^great fires, by which 
whole cities have been destroyed — serve to 
suggest something of what is going on upon 
the sun, only that all the processes of such 
catastrophes must be supposed to be inten- 
sified a million-fold. As in great fires, there 
is a constant roar and tumult produced by 
the rush of air currents which the fire itself 
has generated, so in every part of the sun, 
on every square yard of that enormous sur- 
face, the mo.st hideous uproar must prevail 
as fierce cyclonic storms, bred by solar fires, 
rush with inconceivable velocity over the 
flaming surface. In the most tremendous 
.storms known upon earth the wind does not 
travel a hundred miles per hour, and the 
winds which rage amid the flames of a con- 
flagration are of .slow' motion compared wdth 
true hurricanes ; but the cyclonic .storms 
which stir the fiery breath of the solar 
flames career often with the inconceivable 
velocity of more than a hundred miles in 
every second of time. — Proctoh Expanse of 
Jlearcu ch. 2. p. 17. (L. G. & Co., 1897.) 

35. ACTIVITY OF SWALLOWS— fV- 

ftihtcss as Insectivorous Birds, — Sw'allow’s 
are eminently insectivorous. The tree- 
swallow is known to feed on bayberries 
when its usual fare is w’anting, but, with 
this exception, it is doubtful if any but 
in.seet food passes a .sw’al Iowa’s bill from one 
year's end to another. Kecalling now' the 
activity of swallow.s, which both necessi- 
tates a large supply of food and procures it, 
we must realize that these birds are incal- 
culably beneficial. — Chapman Bird Life. 
ch. 7, p. 212. (A., 1900.) 

30. ACTIVITY, VOLCANIC, ON THE 
MOON— f cti ng Testi m ony Expla ined. — 

In the Sea of Nectar w'c see a small crater, 
of which the diameter measures about 
fi.OOO meters (about 3% miles), rising iso- 
lated in the midst of a vast plain. Well, 
this crater is sometimes visible and some- 
times invisible. From 1830 to 1837 it was 
certainly invisible, for two observers abso- 
lutely strangers to each other, Madler and 
Lohrmann, have minutely analyzed, de- 
scribed, and drawn this lunar country, and 
saw’, very near the position it occupies, de- 
tails of the ground very nnieh less impor- 
tant than itself, without having the least 
.suspicion [of itj. In 1842-43 Schmidt ob- 
served this same country without perceiving 
it. He saw^ it for the first time in ISol. It may 
be distinguished very well in a direct photo- 
graph by Ruthorfurd taken in 1865. But in 
1875 the English .selenographer Neison ex- 
amined, drew\ and described this same place, 
with details the most minute and measures 
the most precise, without perc*civing any 
trace of the volcano. Since then it has been 
seen again several times. It seems that the • 
most simple explanation to give of these 
changes of visibility would be to admit that 
this volcano now’ and then emits smoke of 
vapors wiiich remain for some time sus- 
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pended above it and hide it, as would hap- 
en to an aeronaut looking down from some 
eight above Vesuvius at the epoch of its 
eruptions. — F lamm^^rion Popular Astron- 
omy, bk. ii, ch. 7, p. 152. (A.) 

37. ACTOR PRACTISES ILLUSION 
ON AUDIENCE— /w Part upon Hinwelf.^ 
Among all varieties of this deception [of 
self], that of the stage is the most com- 
plete. The actor is a man who has elabo- 
rately trained himself in the simulation of 
certain feelings. And when his acting is of 
the best quality, and the proper bodily atti- 
tude, gesture, tone of voice, and so on, are hit 
off, the force of the illusi<jn completely mas- 
ters us. For the moment we lose sight of the 
theatrical surroundings, and see the actor as 
really carried away by the passion which he 
so closely imitates. Histrionic illusion is as 
complete as any artistic variety can venture 
to be. — Sully Illusions, ch. 9, p. 222. (A., 
1897.) 

38. ACTS, AUTOMATIC, ACCOM- 
PLISHING A PURPOSE— T/ie Decapitated 
Frog — Organism Constituted to l^ccure Its 
Own Protection. — It is well known that, if 
the hind-foot of a frog that has had its head 
cut off be pinched, it is withdrawn from the 
irritation. The stimulus to the afferent 
nerve reaches the gray matter of the spinal 
cord, and sets free a force which excites to 
action the corresponding motor nerves of 
tlie same side. When the foot is pinched more 
strongly, the force liberated by the stimulus 
passes across the cord to the motor nerves 
of the opposite side, and there is a simul- 
taneous withdrawal of both limbs; and, if 
the excitation be stronger still, there is a 
wider irradiation of the effects of the stimu- 
lus in the gray matter, and a movement of 
all four limbs follows, the frog jumping 
aw'ay. These movements of the decapitated 
frog, which it is plain effect the definite pur- 
pose of getting it out of the wa^’^ of harm, 
we believe to be analogous to the violent 
coughing by which food that has gone the 
wrong way is expelled from the human 
larynx, or to the vomiting by which offend- 
ing matter is ejected from the stomach. In- 
dependency of consciousness and of will, an 
organism plainly has the power — call it in- 
telligent or cal I it what we will — of feeling 
and eschewing what is hurtful to it, as well 
as of feeling and ensuing ^^hat is beneficial 
to it. — M audsley liody and Mind, leet. 1, 
p. 15. (A., 1898.) 

39. ADAPTABILITY AMONG ANI- 
MALS — Horse ami Ox ' Follow Man --Meet 
Man*8 Enemies in Every Clime. — ^This spec- 
tacle [horses attacked by crocodiles] invol- 
untarily reminds the contemplative observer 
of the adaptability granted by an all-provi- 
dent nature to certain animals and plants. 
Like the farinaceous fruits of Ceres, the ox 
and horse have followed man over the whole 
surface of the earth — from the Ganges to 
the Bio do. la Plata, and from the sea-coast 
of Africa to the mountainous plain of 


Antisana, which lies higher than the Peak 
of Teneriffe. In the one region the northern 
birch, in the other the date-palm, protects 
the wearied ox from the noonday sun. The 
same species of animal which contends in 
eastern Europe with bears and wolves is ex- 
posed, in a different latitude, to the attacks 
of tigers and crocodiles! — Humboldt Views 
of Nature, p. 17. (Bell, 1896.) 

40. ADAPTABILITY OF BIRDS -^par- 
7'ow8 Utilize Electric Light. — Some birds are 
influenced by changes in their surroundings, 
and alter their nesting habits when it 
proves to their advantage to do so. Chim- 
ney-swifts, who have exchanged hollow 
trees, in which they w'ere exposed to their 
natural enemies, for the comparative safety 
of chimneys, are good examples. But a 
far better one is given by that prodigy in 
feathers, the liouse-sparrow. Is there any 
available site in which this thoroughly up- 
to-date bird will not place its nest? It has 
taken possession of even the hollow spaces 
*about certain kinds of electric lamps, and 
has been observed repairing its nest at 
night bv their light! — Chapman liird Life, 
ch. 5, p. 68. (A., 1900.) 

41. ADAPTABILITY OF THE VERTE- 
BRATE TYPE — Laws of Nature the Expres- 
sion of a Purpose. — Among the many won- 
ders of nature there is nothing more won- 
dei’ful than this — the adaptability of the 
one vertebrate type to the infinite variety 
of life to which it serves as an organ and 
a home. Its basement has been so hud that 
every possible change or addition of super- 
structure could be built upon it. Creatures 
destined to live on the earth or in the 
earth, on the sea or in the sea, under every 
variety of condition of oxislcnce, have all 
been made after that one pattern; and 
each of them with as close an adaptation 
to special function as if the pattern had 
been designed for itself alone. It is true 
that there an-e particular parts of it which 
are of no use to particular animals. But 
there is no part of it which is not of indis- 
pensable use to some member of the group; 
and there is one supreme form in which 
all its elements receive their highest inter- 
pretation and fulfilment. It is indeed won- 
derful to think that the feeble and sprawl- 
ing paddle.s on a newt, the ungainly flippers 
of a seal, and the long leathery wings of a 
bat, have all the same elements, bone for 
bone, wuth that human hand which is the 
supple instrument of man’s contrivance, and 
is alive even to the finger-tips, with the 
power of expressing his intellect and his 
will. Here again the laws of nature are 
seen to be nothing but combinations of force 
with a view to purpose: combinations which 
indicate complete knowledge, not only of 
what is, but of what is to be, and which 
foresees the end from the beginning. — 
Argyll Feign of Law, ch. 4, p. 123. (Burt.) 

42. ADAPTATION ADMITTED-~7)fai>i 

Denied — Appearance of Purpose Assumed 
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io he without a Plan . — The struggle for life 
in natural selection acts with as much se- 
lective i>ower as does the will of man in 
artificial selection. The latter, however, 
acts according to a plan and consciously, the 
former without a plan and unconsciously. 
This important difference between artificial 
and natural selection deserves especial con-* 
sidenition. P’or we learn by it to under- 
stand bow arrangements serving a purpose 
can be produced by mechanical causes act- 
ing witliout an object, as well as by causes 
acting for an object. The products of nat- 
ural selection are arranged even more for a 
purpose than the artificial products of man. 
and yet they owe their existence not to a 
creative power acting for a definite purpose, 
but to a mechanical relation acting uncon- 
sciously and without a plan. — Haeckel 
History of Creatiov^ vol. i, ch. 11, p. 284. 
(K. P.> Co., 1809.) 

adaptation certainly 

KNOWN — The Only Question the Method of 
Its Production . — And yet scientific men 
sometimes tell us that “we must be very 
cautious bow we ascribe intention to nature. 
Things do fit into each other, no doubt, as if 
they were designed ; but all w'e know' about 
them is that these correspondences exist, 
and that they seem to be the result of phys- 
ical laws of development and growth.’’ Very 
likely; hut how’ these correspondences have 
arisen, and arc daily arising, is not the ques- 
tion, and it is immaterial how' that question 
may be answered. Do those correspondences 
exist, or do they not ? The perception of 
them by our mind is as much a fact as the 
sight or touch of the things in which they 
appear. They may have been produced by 
growth — they may have been the result of a 
process of development — but it is not the 
less the development of a mental purpose. 
It is the end STibserved that we absolutely 
know'. What alone is doubtful and obscure 
is precisely that which we are told is the 
only legitimate object of our research — viz.: 
the means by which that end has been at- 
tained. — Aikiyll UcUjn of Law, ch. 1, p. 20. 

( Burt. ) 

44. ADAPTATION, MUTUAL, OF DI- 
VERSE ORGANISMS— Dnm/Wion Seed-Wa- 
ter-hcctlr. — 'file structure of every organic 
being is related, in the most e.ssential yet 
often hidden manner, to that of all the 
other organic beings with which it comes 
into competition for food or residence, or 
from w'hich it has to escape, or on w’hich it 
prey,s. This is obvious in the structure of 
the teeth and talons of the tiger; and in 
that of the legs and claws of the parasite 
which clings to the hair on the tiger’s body. 
But in the beautifully plumed seed of the 
dandelion, and in the flattened and fringed 
legs of the water-beetle, the relation seems 
at first confined to the elements of air and 
water. Yet the advantage of the plumed 
seeds, no doubt,atands in the closest relation 
to the land being already, thickly clothed 


w'ith other plants, so that the seeds may be 
widely distributed and fall on unoccupied 
ground. In the water-beetle, the structure of 
its legs, so well adapted for diving, allows 
it to compete with other aquatic insects, to 
hunt for its own prey, and to escape serving 
as prey to other animals. — Darwin Origin 
of Species, ch. 3, p. 71. (Burt.) 

45. ADAPTATION OF COLOR TO EN- 
VIRONMENT— Caitle in Scotland — 
Trout Colored Like Bottom of Stream . — The 
breeders of the polled Angus — a particular 
race of black cattle in Scotland — who make 
a great point of keeping up the perfect uni- 
formity of their blackness, getting rid of 
every individual that has even a single 
white foot — take care to have everything 
black about their farmsteads; all the 
buildings are black, the horses are black, 
the dogs are black, the fowls are black. No 
breeder will have anything colored or w'hite 
about his place. Tho no account can be 
given of the y3hysiological action which 
makes these precautions effective (as they 
are asserted to be) in securing the desired 
result, yet I am strongly inclined to think 
that some influence of this kind is concerned 
in producing many singular correspondences 
between the surface-aspect of fishes and 
Crustacea inhabiting shallow’ waters, and the 
characters of the bottoms on which they 
live. Every angler for trout is familiar with 
variations of this kind ; and I have been as- 
sured of cases in which these fish, when 
transferred from one part of a stream to an- 
other, were found in no long time to have 
undergone a change in surface-markings, 
which gave them the same conformity to the 
new’ bottom as they previously had to the 
old. — Carpenter Xaturc and Sian, lect. 15, 
p. 443. (A., 1880.) 

40. Shades of Color Va- 

ried in Different Surroundings . — To birds 
placed at so great a disadvantage, by a 
feeble (light and other adverse circum- 
stances, in the rac*e of life, bright colors 
w’ould certainly prove fatal. It is true that 
brown is not in itself a protective color, and 
the clear, almost silky browns and bright 
chestnut tints in several species are cer- 
tainly not protective; but these species are 
sufllciently protected in other ways, and can 
afford to be without a strictly adaptive 
color, so long as they are not conspicuous. 
In a majority of cases, however, the color is 
undoubtedly protective, the brown hue being 
of a shade that assimilates very closely to 
the surroundings. There are pale yellowish 
browns, lined and mottled, in species living 
amidst a sere, scanty vegetation; earthy 
brow’ns, in those frequenting open sterile or 
stony places; w’hile the species that creep 
on trees in forests are dark browm in color, 
and in many cases the feathers are mottled 
in such a manner as to make them curiously 
resemble the bark of a tree. The genera 
lochmias and sclrrurus are the darkest, the 
plumage in these birds being nearly or quite 
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black, washed or tinged with rhubarb yel- 
low. Their black plumage would render 
them conspicuous in the sunshine, but they 
pass their lives in dense tropical forests, 
Avhere the sun at noon sheds only a gloomy 
twilight. — Hudson ?^'aturalist in La Plata, 
ch. 18, p. 248. (C. & H., 1895.) 

47 . Vniite Coloration of 

Arctic Animals Protective . — In the arctic 
regions there are a number of animals 
which are wholly white all the year round, 
or which only turn white in winter. Among 
the former are the polar bear and the 
American polar hare, the snowy owl and the 
Greenland falcon ; among the latter the arc- 
tic fox, the arctic hare, the ermine, and the 
ptarmigan. Those which are permanently 
white remain among the snow nearly all the 
year round, while those which change their 
color inhabit regions which are free from 
snow in summer. The obvious explanation 
of this style of coloration is that it is pro- 
tective, serving to conceal the herbivorous 
species from their enemies, and enabling car- 
nivorous animals to approach their prey un- 
perceived. — Wallace Darwinism, ch. 8, p. 
130. (Hum., 1889.) 

48 . ADAPTATION OF COLOR TO HAB- 
ITS — Brilliancy of Color Possible for Female 
Birds in Protected Xests . — There are con- 
siderable numbers of birds in which both 
s^es are similarly and brilliantly colored. 
Such are the extensive families of the king- 
Ashers, the woodpeckers, the toucans, the 
parrots, the turn cos, the hangnests, the 
starlings, and many other smaller groups, 
all the species of which are conspicuously or 
brilliantly colored, wliile in all of them the 
females are either colored exactly like the 
males, or, when differently colored, are 
equally conspicuous. ... In all these 
cases, without exception, the species either 
nests in holes in the ground or in trees, or 
builds a domed or covered nest, so as com- 
pletely to conceal the sitting-bird, ^^’e have 
here a case exactly parallel to that of the 
butterflies protected by distastefulness, 
whose females are cither exactly like the 
males, or, if different, are equally conspicu- 
ous. — Wallace Darwinism, ch. 10, p. 188. 
(Hum., 1889.) 

49 . ADAPTATION OF DEVICES TO 
CLIMATE — Binding with Bawhide among the 
Eskimos . — The peoples of the world who live 
north of the tree-line, and many who dwell 
in more temperate zones, have discovered 
the virtue of rawhide. The Eskimo spends 
many hours in cutting out miles of raw- 
hide string, or babiche, of all degrees and 
sizes. This he uses in holding together not 
only the parts of his implements, but in 
manufactures of every kind. It is a mar- 
velous substance. Frost that \v\]\ snap 
steel nails like glass has no effect upon it. 
When it is put on green and allowed to dr'% 
it shrinks nearly one-half, binding the parts 
immovably 

Further south, as well as in the Ar-tic 


region, the tough sinew is taken from the 
leg of the deer. It is shredded as fine as 
silk, spun into yarn, and then twisted or 
braided into cord. This has no end of uses, 
not only in tool making, but in all arts 
where the greatest possible toughness and 
pliability are demanded. It serves to make 
a secure ferrule on the awl handle, to 
strengthen the bow', to hold feather and 
head on the arrow. It has an economic use 
for every day in the year. — Mason Origins 
of Invention, ch. 2, p. 41. (S., 1899.) 

50. ADAPTATION OF FLOWERS TO 
INSECTS — Contrivances That Guide or Force 
Visiting Insect to Fertilize Flower — The 
LabeUum in Orchids . — The labellum is by 
far the most important of the external 
envelopes of the fiow^er. It not only se- 
cretes nectar, but is often modeled into 
variously shaped receptacles for holding 
this fluid, or is itself rendered attractive so 
as to be gnawed by insects. Unless the 
flowers were by some means rendered at- 
tractive, most of the species would be cursed 
with perpetual sterility. The labellum al- 
ways stands in front of the rostellum, and 
its outer portion often serves as a landing- 
place for the necessary visitors. In Epi- 
pact is palustris this part is flexible and 
elastic, and apparently compels insects in 
retreating to brush against the rostellum. 
In Cgpripedlum the distal portion is folded 
over like the end of a slipper, and compels 
iiLsects to crawl out of the flower by one of 
two special passages. In Ptcrostylis and a 
few other orchids the labellum is irritable, 
so that w’hen touched it shuts the flower, 
leaving only a single passage by which an 
insect can escape. In Epirnnthes, when the 
flower is fully mature, the column mov’^es 
from the labeilum, space being thus left for 
the introduction of the pollen-masses at- 
tached to the proboscis f)f a bumblebee. In 
Mornwdes ignea the laladlum is perched on 
the summit of the column, and here insects 
alight and touch a sensitive point, causing 
the ejection of the pollen-mas.ses. The la- 
bellum is often deeply channeled, or has 
guiding ridges, or is pressed closely against 
the column ; and in a multitude of eases it 
approaches closely eno\igh to render the 
flower tubular. By the.se several means 
insects are forced to br\ish against the ros- 
tellum. — Dafiwin Fertilization of Orchids, 
ch. 0. p. 275. (A., 1898.) 

51. ADAPTATION OF MEANS TO 
ENDS — Seeming Intelligent Choice on the Part 
of Earthworms — Intelligcnec Not Limited 
by Size of Brain . — To sum up, as chance 
does not determine the manner in which ob- 
jects are drawn into the burrows, and as the 
exi.stence of specialized instincts for each 
F)articular ea.se cannot be admitted, the 
first and most natural supposition is that 
w'orms try all methods until they at last 
succeed ; but many appearances are opposed 
to such a supposition. One alternative 
alone is left, namely, that worms, altho 




11 


SCIENTIFIC SIDE-LIGHTS 


Adaptation 


standing low in the scale of organization, 
possess some degree of intelligence. This 
will strike every one as very improbable; 
but it may be doubted whether we know 
enough about the nervous system of the 
lower animals to justify our natural dis- 
trust of such a conclusion. With respect to 
the small size of the cerebral ganglia, we 
should remember what a mass of inherited 
knowledge, with some power of adapting 
means to an end, is crowded into the minute 
brain of a worker-ant. — Darwin Formation 
of Vegetable Mold, ch. 2, p. 28. (Hum., 
1887.) 

52. ADAPTATION OF ORGANS TO 
MIND — 7'he Secret of Man * a Sujiremacy . — 
And when we remember that the immense 
variety of organic forms in the existing 
world does not exliaust the adaptability of 
their plan, but that the still vaster varieties 
of all the extinct creations have circled 
round the same central types, it becomes 
evident that these types have had from the 
first a purpose which has been well and 
wonderfully fulfilled. As a matter of fact, 
we sec that the original conception of the 
framework of organic life has included in 
itself provisions for applying the principle 
of adaptation in infinite degrees. Its last 
development is in man. . . . There are 

stronger arms, tliere are swifter limbs, there 
are more powerful teeth, there are finer 
ears, there are sharper eyes. There are 
creatures which go where he cannot go, and 
can live whore he would die. But all his 
members are coordinated with one power — 
the power of thought. Through this he has 
the dominion over all other created things — 
whilst yet as regards the type and pattern 
of his frame he has not a single bone or 
joint or organ which he does not share with 
some one or other of the beasts that perish. 
It is not in any of the parts of his struc- 
ture. but in their combination and adjust- 
ment, that he stands alone. — Arc.yll 'ffeign 
of Late, ch. 4. p. 120. (Burt.) 

5«. ADAPTATION OF PARALYTIC TO 
NEW CONDITION — Increane of Muscular 
Force for Same Morcinent — Fffcct of Prac- 
tise. — A patient who is partly paralyzed in 
leg or arm, so that he can only move the 
limb with very great effort, has a distinct 
sensation of this effort: the limb seems 
lieavier than it used to be. as tho weighted 
with lead; that is to say, there is a sensa- 
tion of greater expenditure of force than be- 
fore, altho the work act\ially done is the 
same or even less. For the performance of 
this amount of work there is required an 
innervation of abnormal intensity. Tn the 
same way. the patient will deceive himself, 
especially in the first stages of the disease, 
with regard to the extent of his movements. 
TTis steps are short and uncertain; his 
hand ini.sses the objects which he is reach- 
ing for. By degrees, if his condition re- 
mains unchanged for a long time, he regains 
more or leas precision of movement; prac- 


tise gives him familiarity with his new sys- 
tem of muscle-sensations. — Wundt Psychol- 
ogy, lect. d, p. 130. (Son. & Co., 1896.) 

54. ADAPTATION OF PLANT TO ANI- 
MAL FOOD — Se^etion Pov/red Out When Ob- 
ject To lie Digested. — It is a much more re- 
markable fact that when an object, such as 
a bit of meat or an insect, is placed on the 
disk of a leaf, as soon as the surrounding 
tentacles become considerably inflected, < 
their glands pour forth an increased amount 
of secretion. I ascertained this by .selecting 
leaves with equal-sized drops on the two 
sides, and by placing bits of meat on one side 
of the disk; and as soon as the tentacles on 
this side became much inlleeted. but before 
the glands touched the meat, the drops of 
secretion became larger. This was repeated- 
ly observed, but a lecord was kept of only 
thirteen ca.ses, in nine of which increased 
secretion was plainly observed; the four 
failures being due either to the leaves being 
rather torpid, or to the bits of meat being 
too small to cause much inflection. We must 
therefore conclude that the central glands, 
when strongly excited, transmit some influ- 
ence to the glands of the circumferential ten- 
tacles, causing them to secrete more eopioua- 
Iv. — D arwin Insectivorous Plants, eh. 1, p. 
n. (A., 1900.) 

55. ADAPTATION, PRIMITIVE, OF 

HANDLES TO TOOLS— In almost eve#V 
section of North America occurs the 
“ grooved ax,'^ and there grow a great many 
varieties of wood, like ash or hickory, whose 
saplings will bend double without breaking 
and will easily split. The Indians were ac- 
customed to take a piece of one of the.se 
saplings about six feet long and split it, so 
that, in bending about the groove of the ax 
or adz or hammer, it would neatly fit. The 
halting was completed by securely seizing 
the sides together near the working piece 
and at the grip. . . . This .style might 

have been seen in the l-nited States any- 
where between the two oceans. — Mason 
Origins of Invention, ch. 2, p. 37. (S., 
1899.) 

5(5. ADAPTATION TO ENVIRONMENT 
BY ANIMALS — Deep-sea Organisms with 
Morahle Plates Adjustable to Pressure . — 
In shallow-water sea-urchins the shells are 
composed of a great number of little plates 
that fit so closely to one another that no 
movement is possible between them. When 
the animal dies all the soft tissues decay 
and the shell remains, to be tossed about by 
the waves until crunched or dashed to 
pieces. Tn Phormosoma. bow’ever, the tiny 
plates of which the shell is composed are 
freely movable on one another, and when the 
animal is alive very considerable contrac- 
tions and expansions can take place. None 
of the modern shallow-water eehinoids pre- 
sent this peculiarity, and it is a very inter- 
esting and surprising fact that in this re- 
spect the fossils of the chalk should re- 
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seiiible so closely the living urchins of the 
abyss. — Hickson Fauiw of the Deep Sea, 
ch. 5, p. 102. (A., 1894.) 

57, Days Change during 

Growth — Heredity of Acquired Characters. 
— f'rhe influence physical conditions in 
modifying the constitution is Nvell known to 
bo most strongly excrtc<l during the earlier 
period of life; for as long as the organism 
is in process of dovcloi)iMcnt it will grow 
to its environment, as it will not do at a 
later epoch, when it will either resist or 
succumb. We an‘ told by Sir (diaries Lyell 
that the Cornish iiiiiicrs, who went out some 
sixty years ago to work the Heal del Monte 
mines in IMexico, took out some greyhounds 
to hunt the hares wliich abound on the ele- 
vated plateaux of that country; but that, 
in consequence of the rarefied condition of 
the air, the dogs could not continue the 
chase, but lay down panting for breath. 
Tlie offspring of those dogs, however, 
brought up at this elevation, were able to 
run douTi the hares as avcII as if both had 
been on a lower level. The constitution of 
the young dogs ada])ted itself to the envi- 
ronment in which they grew up; but whence 
that adaptability? \Ve do not find it in 
any but living organisms; no ]divsical prop- 
erty gives tlie least account of it. — C. vhpkx* 
TEK Xature ami lect. 15, p. 440. (A., 

IflSO.) 

58, Kangaroo Munt 

Trarerse Desert Sv'iftty, while Its Fore- 
feet S<rr€ as llamh . — Some of them [kan- 
garoos] are very large animals, as bulky as 
deer, and rapidity of locomotion is espe- 
cially necessary for a large animal which in- 
habits a country .subjec*t to such severe and 
uddely extended droughts as is Australia. \ 
. . . In the kangaroos we have animals 

which require to us(* their front limbs for 
purimses of more or less delicate manipula- 
tion, with resjKH-t to the economy of the 

“ pouch.” Accordingly, for siicli creatures 
to he able to inhabit snch a country, the 
hind limbs must by themselves answer the 
piirpo.se of both the front and liind limbs of 
deer and antelopes. But tlie kangaroo’s 
limbs are quite admirably suited to its 
needs. The front j)air serve as prehensile 
manipulating organs, Avbile the hind pair 
amply suffice to carry the animal over great 
distances and rajiidly traverse wdde, arid 
plains in pursuit of rare and di.stant >vater. 

— Mivart Types of Animal Life, ch. 2, p. 
48. (L. B. & Co., 1803.) 

59, TAzards That Live 

*vn1hout Water. — The individuals [lizards 
of the terrestrial speeies of Amhlyrhyncus, 
of the Galapagos Islands], and they arc the 
greater number, which inhabit the lower 
country, can scarcely taste a drop of water 
throughout the year; but they consume 
much of the succulent cactus, the branches 
of which are oocasionallv broken off by the 
wind. I several times threw a piece ti; two 


or three of them when together ; and it was 
amusing enough to see them trying to seize 
and carry it away in their mouths, like so 
many hungry dogs with a bone. — D arwin 
Naturalist's Voyage Around the World, ch. 
17, p. 389. (A., 1893.) 

OO. The Sloth, as Known 

to Recent Science. — Far from being an “ im- 
perfect sketch ” of animal life, it [the 
sloth] is a fully completed study of perfect 
adaptation of structure to need. The sloth 
is an animal specially formed to dwell no- 
Avhere but in luxuriant forests. But to live 
thus . . . necessitates a special and 

peculiar structure. ... It is impos- 
sible that an animal formed to do this can 
at tlie same time be organized so as to move 
well and freely on the surface of the ground, 
for wliich the stress and leverage must be 
altogether dilVerent. lienee the structure of 
such a creature must seem very defective to 
any one who only observes its motions on 
the surface of the soil, a position in wdiich 
it naturally hardly if ever finds itself. 

. . . Sloths pass their lives hanging 

under the branches of trees, back down- 
wards, and so they can sleep securely. The 
fingers and toes of each hand and foot arc 
so closely bound together that they cannot 
he separated ; while each finger and toe is 
furnished with an enormously long and very 
strong nail, greatly curved. When at rest 
the hands and feet are so bent that each 
thus forms a strong hook, and it requires an 
elfort on the part of the animal to unhook 
either a hand or foot from the branch it 
cla.sp.s. Tims it is tliat the sloth can sleep 
suspended from a branch, and remain so 
after death. — Mivart Types of Animal Life, 
cli. 9. p. 240. (L. B. & Co.. 1893.) 

91, Vast Size of Whale 

J*</ssible Only for Marine Animal. — There 
results a limitation of growth in a land- 
animal, which docs not exist for an animal 
living in the water. If, after observing the 
.swaying flesh of an elephant as it walks 
along, we consider what would happen could 
there he formed a land-animnl equal in mass 
to the whale, it needs no argument to show 
that .snch a creature could not stand, much 
less move about. But in the water the 
strain put upon its Htruciurea by the 
weights of its various parts is almost if not 
quite taken aw'ay. — Spencer Biology, pt. 
ii, eh. 1, p. 156. (A., 1900.) 

92. ADAPTATION TO ENVIRONMENT 
BY MEN— Arboreal Human Life — Former 
South American Tree-dwellers. — This re- 
gion [South American stepjies], w^hieh may 
be regarded as peculiarly the habitation of 
wild animals, would not have been chosen as 
a place of settlement by nomadic hordes, 
who prefer a vegetable diet, had it not pos- 
sessed some few fan-palms (Mauritia) scat- 
tered here and there. The beneficent quali- 
ties of this tree of life have been univer- 
sally celebrated, l^pon this alone subsist 
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the unsubdued tribe of the Guaranes, at the 
mouth of the Orinoco northward of the 
Sierra de Imataca. When they increased in 
numbers and became overcrowded, it is said 
that, besides the huts which they built on 
horizontal platforms supported by the 
stumps of felled palm-trees, they also in- 
geniously suspended from stem to stem 
spreading mats or hammocks woven of the 
leaf-stalk of the Mauritia, which enabled 
them, during the rainy season, when the 
Delta was overflowed, to live in trees in 
the manner of apes. Tliese pendent huts 
were partly covered with clay. The women 
kindled the fire necessary for their culinary 
occupations on the humid flooring. As the 
traveler passed by night along the river, his 
attention was attracted by a long line of 
flame suspended high in tlie air, and ap- 
parently unconnected with the earth. Tin* 
(Juarane.s owe the preservation of their phys- 
ical, and perhaps even of their moral inde- 
pendence, to the loose marshy soil, over 
which they move with fleet and buoyant 
foot, and to their lofty sylvan domiciles; a 
sanctuary whither religious enthusiasm 
would hardly lead an American stylite. — 
Humboldt Views of yaiure, p. 12. (Bell. 
1896.) 

03. ADAPTATION TO LIFE-WORK— 

Teeth of Beaver Self -sharpening. — The 
amazing facility the beaver possesses for 
felling trees is due to the power of its jaws 
and teeth. Of these there are, as in the 
aye-aye, two large cutting teeth above and 
two below, separated by a toothless inter- 
space from the grinding teeth behind them. 
Each cutting tooth is protected in front by 
a coating of very dense enamel, so that .tt 
its summit it wears away less quickly in 
front than behind, and thus a sharp, chisel- 
like cutting edge is con.stantly preserved. — 
Mivart Types of Animal Life, ch, 12, p. 
352. (L. B. & Co., 1893.) 

04. ADAPTATION TO SEASON— 

Grouse Provided with Snowshocs in Winter. 
y-By far the beat instance of modification 
in the structure of the feet is furnished by 
grouse. It is an unusual case of seasonal 
adaptation in form. During the summer 
the toes of grouse are bare and slender, but 
as these birds are largely ground-haunters, 
and most of them inhabit regions where the 
snowfall is heavy, the toes in winter acquire 
a eoniblike fringe on either side. Practi- 
cally, therefore, grouse don snowshoes in 
the fall, and wear them until the following 
spring. — Chapman Bird-Life, ch. 2, p. 27. 
(A., 1900.) 

05. ADAPTATION TO TWO ELE- 
MENTS AT ONCE— with Divided Eye.— 
Mr. Agassiz was especially interested in 
seeing alive for the first time the curious 
fish called “ trnlhote by the Indians, and 
known to naturalists ns the Anahleps te- 
frophihalntus. Tliis name, signifying four- 
eyed,” is derived from the singular struc- 
ture of the eye. A membranous fold en- 


closing the bulb of the eye stretches across 
the pupil, dividing the visual apparatus into 
an upper and lower half. No doubt this 
formation is intended to suit the peculiar 
habits of the Anahleps. These fishes gather 
in shoals on the surface of the water, their 
heads resting partly above, partly below the 
surface, and they move by a leaping motion 
somewhat like that of frogs on land. Thus, 
half in air, half in water, they require eyes 
adapted for seeing in both elements, and the 
arrangement described above just meets 
this want. — Agassiz Journey in Brazil, ch. 
4, p. 143. (H. M. & Co., 1896.) 

«€L ADAPTATION TO USE THROUGH- 
OUT NATURE — Darwinism Involves a New 
Teleology. — Adaptation to use, altho the 
very essence of Darwinism, is not a fixed 
and iiifie.vihle adaptation, realized once for 
all at the outset; it includes a long pro- 
gression and succession of modifications, ad- 
justing themselves to changing circum- 
stances, under which they may be more and 
more diversified, specialized, and in a just 
sense perfected. Now, the question is, does 
this involve the destruction or only the re- 
construction of our consecrated ideas of 
teleology? Is it compatible with our seem- 
ingly inborn conception of nature as an or- 
dered system? Furthermore, and above all, 
can the Darwinian theory itself dispense 
with the idea of purpose, in the ordinary 
sense of the word, as tantamount to ae- 
sign. — As.v Gray Dandniana, art. 13. p. 
358. (A., 1889.) 

07. ADAPTATIONS IN BIRD-STRUC- 
TURE CUBIULATIVE— A/i Converged on the 
Power of Flight — Not Less Designed Be- 
cause a Growth. — Now if, in e.xamining the 
structure of a typical bird, we find evi- 
dences of “ design *’ in the wonderful adap- 
tation of its clothing of feathers alike to 
keep in the warmth of the body, and to sus- 
tiiin it in its ilight through the air — in that 
organization of its heart and lungs which 
enables them to keep up the energetic cir- 
culation and respiration required for the 
maintenance of a high standard of muscu- 
lar activity — in those arrangements of the 
skeleton and muscular apparatus which give 
support and motion to the expanded wings 
— in the ada])tation of the eye to that acute 
and far-ranging vision which is needed for 
the guidance of its actions — and in many 
other provisions I might enumerate — I af- 
firm, without any doubt of your assent, that 
this evidence is not in the least degree in- 
validated by the discovery that the germ- 
particle is not a miniature bird, biit a pro- 
toplasmic ** jelly-spec'k.” In its capacity for 

evolution ” into the complete type, the 
germ-particle is just as much “ potentially ” 
the bird ns if it could become one by merely 
swelling out. — Carpenter Nature and Man, 
leci. 15, p. 432. (A., 1880.) 

08. ADAPTATIONS MANIFOLD IN 
NATURE — One Part Serves Majty Purposes . — 
.\ltho an organ may not have been originally 
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formed for some special purpose, if it now 
serves for this end we are justified in saying 
that it is specially adapted for it. On the 
same principle, H a man were to make a ma- 
chine for some special purpose, but were to 
use old wheels, springs, and pulleys, only 
^lightly altered, the whole machine, with all 
its parts, might be said to be specially con- 
trived for its present purpose. Thus through- 
out nature almost every part of each living 
being has probably served, in a slightly 
modified condition, for diverse purposes, and 
has acted in the living machinery of many 
ancient and distinct speeiiic forms. — Dar- 
win Fertilization of Orchids, ch. 9, p. 283. 
(A., 1898.) 

09. ADAPTIVENESS OF HUMAN OR- 
GANISM— Ac^ni/ed A utomatism — Houdins 
Flay with Falls . — The extraordinary adapt- 
iveness of tlie organism of man is shown in 
his power of awpiiring a vast number of 
more special actions, which have no direct 
relation to his bodily wants, but minister to 
re(piirements of bis own creation. These 
often become, by a process of prolonged 
“ training,’* not less automatic than the act 
of walking; as is sliown by ihe fact that, 
when once set going, they will continue in 
regular sequence, not onh’ without any 
volitional exertion, but whilst the attention 
is wholly directed elsewhere. . . . With 

a view of cultivating the rapidity of visual 
and tactile percejdion, and the precision of 
respondent mqveinents, wliich are necessary 
for .success in every kind of “ prestidigita- 
tion,” Hoiidin early practised the art of 
juggling with balls in the air; and having, 
after a month’s practice, become thorough 
master of the art of keeping up four balls 
at once, he placed a book before him, and, 
while the balls were in the air, accustomed 
himself to read without hesitation. — Car- 
PFNTFR Mental Physioloqy. ch. i5, p. 217. 
(A., 1000.) 


70. ADAPTIVENESS OF NATURE- 

Winys for Other Use than FUyht — Fenyuin 
— Sicarner^^ — Ostrich . — In tliese [Falk 
land] islands a great loggerheaded duck or 
goose ... is very abundant. . . . 

They are named, aj)propriatoly. steamers. 
Tlicir wings aie too small and weak to allow 
■of flight, but }»y their aid, partly swimming 
and partly flapping the surface of the water, 
they move very quickly. "I hese clumsy, log- 
gerheaded ducks make such a noise and 
splashing that the effect is exceedingly eu- 
} ions. 'J ims we find in South America "three 
birds which use their wings for otlier pur- 
poses besides fiigfit: the penguin as fins, the 
steamer as paddles, and the ostrich as sails ; 
and the apteryx of New Zealand, as well as 
its gigantic extinct prototype the deinornis, 
possess only rudimentary reproscntative.s 
of wings.— Darwin NaturalisFs Voyaqc 
Around the World, ch. 9, p. 200. (A., 180S.) 


71. ADJUSTMENT OF AERIAL TEM- 
PERATURE - Dcad-fiwc of Cold JuMt (' fr- 


hangs Zone of Life — Earth's Heat Not 
Greatly Changed through Geologic Ages . — 
It is not easy to appreciate the delicacy of 
adjustment which is required to establish 
this temperature demanded by organic life, 
and to maintain it through the geological 
ages. Even in the permanent heat of the 
equator the zone of life-killing cold lies but 
four miles above the surface of the sea. As 
soon as night conies on, this dead-line begins 
to descend toward the surface; by morning 
it may have fallen to within three miles of 
the sea-level. A week of continued night 
would lock the tropics in a deadly frost and 
make an end of its land-life. — S haler A«- 
pccis of the Earth, p. 201. (S., 1900.) 

72. ADJUSTMENT OF CHEMICAL 
AFFINITIES IN THE B0J>Y --Life Supreme . 
— There is indeed an adjustment — a close 
and intricate adjustment — between the 
chemical aifinities of the.se elements as they 
are combined in the living body; but it is 
an adjustment of them under the control- 
ling energy of a power which cannot be iden- 
tified with any other, and which ahvays 
presents phenomena peculiar to it.sclf. Un- 
der that power we see that the laws and 
forces of chemical affinity, as exhibited 
apart from life, are held, as it wore, to .serv- 
ice — eompelled, indeed, to minister, but not 
allowed to rule. Through an infinite va- 
riety of organisms this mysteriou.s .subor- 
dination is maintained, ministering through 
an ascending series to higher and higher 
gi’ades of sensation, perception, conscious- 
ness. and thought. — .X royi.l Unity of Na- 
ture, ch. 2. p. 34. (Burt.) 

73. ADJUSTMENT OF MENTAL 
FORCES — Conduct Determined hy ('nmhimi- 
tion of Motiius. — It is true, indeed, that 
there are in the mind of man. as tliere are 
in nature, certain forces originally im- 
planted which are unchangeable in this 
sense, that they have an invariable tendency 
to determine conduct in a particular direc- 
tion. But as in nature we have a power of 
commanding her elementary forces by the 
methods of adjustment, so in the realm of 
mind we can operate on the same principle, 
by setting one motive to counteract an- 
other: and by combination among many 
motives we can influen<*c in a degree, and to 
an extent as yet unknown, the conduct and 
the condition of mankind. — A rgyll Reign 
of Law, ch. 7. p. 210. (Burt.) 

74. ADJUSTMENT OF ORGANISM TO 
ENVIRONMENT — Wing-feathers and Aurieu- 
lars in Birds — Internal vs. External Corre- 
lation. — There are two correlations of 
growth in respect to feathers which are con- 
stant. In all cases (excepting, of course, 
the wingless birds) the feathers which 
grow from the forearm and finger-bones, 
constituting the wings, are comparatively 
long, strong, tapering, elastic, and wnth thin 
lateral filaments, which filaments are 
c1f)scly hooked together by moans of minute 
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teeth fitting into each other, so that the 
whole shall form one continuous sur- 
face or web. This is a correlation of 
growth between one particular kind of 
feather and one particular member of 
the body, which, in all birds capable 
of flight, is constant, and amounts to 
a universal law. Now let us contrast 
this with another correlation of growth 
which is equally constant. On the side of 
the head of all birds there is a patch of 
feathers of peculiar structure, with fine and 
slender shafts, and with the lateral fila- 
ments not hooked together as in the other 
ruse, but, on the contrary, always separated 
from each other — the whole series forming 
a fine and open network spread over the sur- 
face which they cover and protect. These 
feathers cover the orifice of the ear, and are 
called the aurieulars. They arc correlated 
with the curious passages, the finely hung 
clapper-bones, and all the elaborate mechan- 
ism of that organ. Such arc tfic internal 
correlations. But they are intelligible only 
when considered in the light shed by other 
correlations which are external. The wing- 
feathers, with close continuous webs, arc 
correlated to the laws by which the passage 
of air may be prevented ; the auricular feath- 
ers. with open unconnected w’cbs, are corre- 
lated to the laws by which the passage of 
sound may be render<‘d easy. Tlie one set of 
feathers is adapted to the active function 
of evoking and resisting atmospheric pres- 
sure by striking stnmg, ret light and elastic 
blows, upon the air; the other set of feath- 
ers is adapted to the passive function of 
allowing the free access of the waves of 
sound into the passages of the ear. These 
are but a few' examples out of millions. 
Throughout the whole range of nature the 
system of internal correlation is entirely 
subordinate to the system of external corre- 
lation. — .XmiYLL Kriqn of Lan\ eh. o, p. 151. 
(Burt.) 

75. ADJUSTMENT OF ORGANS FOR 
MUSICAL EFFECT— A Natural Violin^ The 
Moh^cricfcct .—li one w'alks in the meadow's 
along a little brook on a fine June evening, 
he will often hear a long-sustained note, 
even, subdued, and pleasant, wliich vibrat('s 
powerfully without sw'elling or diminishing, 
somewhat like that of the nightingale in 
TTaydn’s ''Toy Symphony.” A cautious ap- 
proach will enable us to see a mole-cricket 
sitting, apparently motionless, in front of 
its bole in the ground. More <*areful ex- 
amination proves that the short w’ing-eovers 
are in a state of continual vibration, pro- 
ducing friction as they move; and this it is 
which causes the sound. The microscope 
shows that minute and delicate teeth are 
placed at regular intervals along a vein on 
one of the wdng-eovers; when these are 
struck at a certain rate by a vein on the 
other wing, they emit a whirring note of a 
definite pitch. One vein acta as the bowr. the 
other as the string of a violin; the mole- 
cricket is a violinist, and can therefore hold 


on its note as long as it will. — W eissman 
Heredity f vol. ii, p. 34. (Cl. P., 1892.) 

76. AmuSTMENT OP SOUL TO THE 

NON-EXISTENT— A Breach of CorUinuity — 
Would Violate All Analogy of Nature . — 
Now if the relation thus established in the 
morning twilight of man’s existence betw'een 
the human soul and a world invisible and 
immaterial is a relation of which only the 
subjective term is real and the objective 
term is non-existent, then, I say, it is some- 
thing utterly without precedent in the 
w'hole history of creation. All the analogies 
of evolution, so far as we have yet been able 
to decipher it, are overwhelmingly against 
any such supposition. To suppose that dur- 
ing countless ages, from the sea-w'eed up to 
man, the progress of life was achieved 
through adjustments to external realities, 
but that then the method w’as all at once 
changed and throughout a vast province of 
evolution the end w'as secured through ad- 
justments to external non-realities, is to do 
■sheer violence to logic and to common 
sense. — F iske Through Nature to God, pt. 
Hi, eh. 10, p. 189. (H. M. & Co., 1900.) 

77. ADJUSTMENT OF VISION TO 
DISTANCE — Adaptation Automatic and Un- 
conscious. — Mark, now', the superiority of 
the eye. In its normal condition this won- 
derful organ possesses a power to which no 
optical instrument of human construction 
can show' the remotest parallelism — that of 
adjusting it'?elf to differences of focal dis- 
tance. Thus, if I close one eye. and hold up 
my finger between my other eye and the 
clock at the f.ar end of the room. 1 cannot 
see both of them distinctly at the same 
time, because, as they are at different dis- 
tances from my eye. their pictures on my 
retina cannot both be distinct. But. with- 
out moving either my head or my eye, I can 
so “ focus ” my eye on either as to see it 
distinctly, the other becoming hazy. This 
we all constantly do without the least 
knowledge of the mechanism by which it is 
effected: and all that the mo^t careful and 
refined investigation has revealed to the 
physiologist is that the focal adjustment is 
made by a change in the curvature of the 
crystalline lens; its curvature being in- 
creased when the rays that fall upon it are 
more divergent, because proceeding from a 
nearer object; and being diminished when 
the rays, proceeding from a more distant 
object, are less divergent — so as in each case 
to bring them to a focus on the retina. This 
change of curvature is produced, it is be- 
lieved. by the action of the ciliary muscle 
which surrounds the lens; but how’ that ac- 
tion is called f<wth we do not know'. Indeed, 
we are quite unconscious that we are put- 
ting it into contraction. I simply deter- 
mine, " T W'ill look at the clock,” or. " T 
will look at my finger,” and my eye adjusts 
itself accordingly. If, on the other hand. T 
were to look w’ith a telescope, first at a 
Icb-face a few feet off, and then at a 
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church-clock at a distance, 1 should have to 
diminish the distance between the object- 
glass and the eye-piece; and I cannot con- 
ceive of any optical mechanism by which the 
telescope could be enabled to make this ad- 
justment for itself. That the eye should be 
provided with such a mechanism has al- 
ways seemed to me a most wonderful evi- 
dence of intelligent design; and the im- 
portance of this provision in our daily life 
is so great (as every one knows in whom it 
is even partially deficient) as to outweigh 
bej'ond all comparison the slight want of 
optical perfection which ... is insep- 
arable from it. — Carpenter 'Nature and 
Man, lect. 15, p. 425. 

78. ADVANCE ALONG ABORIGINAL 
LINES — Improvement in Mechanic Arts — Per- 
fected Snow-shoes. — The Canadian Indians 
and those of the northern United States, 
having only soft material and bark to work 
upon, restrict themselves mostly to the long- 
bladed curved knife. On the Pacific coast, 
among Indian tribes from Mount St. Elias 
and southward, there is a mixture of hard 
material and soft wood, so that there is a 
great variety in the form of the whittler’s 
knife. Furthermore, these tribes have been 
in contact vith sailors for more than a cen- 
tury, and use any piece of steel or iron they 
can secure in trade. The Canadian Indians 
were stimulated by the fur-trading com- 
panies to travel more rapidly and to make 
longer journeys; hence, in furnishing them 
with the curved knife, they made it possible 
for these Indians to work out the frame of 
the birch-bark canoe, the bow’s of the snow- 
shoes, splints for basketry, and a thousand 
and one objects made of birch-bark, with 
this simple but most efficient device. It 
has become the traveling tool of the Cana- 
dian Indians and has done more than aught 
else to improve their mechanical skill. An 
examination of old patterns of« snow- 
shoes, in comparison with the latest pat- 
terns, reveals an astonishing improvement. 
The versatile curved knife is just as useful 
in the making of fine babichie or rawhide 
stringy for the webbing of the snow'-shoe as 
in wdiittling down the frame. In the old- 
fashioned snow-shoes the rawhide footing 
nearly one-fourth inch wide, w^hile in the 
be.st and latest the strands are as fine as 
thread.—MAsoN The Mnv*s Knife Among 
the North American Indians, f Report of the 
U. S. National Museum), p. 732. 


7 9. ADVANCE PROM KNOWN TO 
UNKNOWN— with Phemmma 
of Sound-tea oes Led to Discovery of Waves 
of Light — Young Demonstrates the Undu- 
latory Theory.^ln the year 1773 was born, 
at Milverton, in vSomersetshire, one of the 
most remarkable men thau England ever 
produced. He [lliomas Young] was edu- 
cated for the profession of a physician, but 
was too strong to be tied down to‘ profes- 
sional roetine. He devoted him.self to the 
study of na+ural philosophy, and hecanu: in 


all its departments a master. He was also 
a master of letters. Languages, ancient and 
modern, were housed within his brain, and, 
to use the words of his epitaph, ** he first 
penetrated the obscurity which had veiled 
for ages the hieroglyphics of Egypt.” It 
fell to the lot of this man to discover facts 
in optics which New^ton’s theory was incom- 
petent to explain, and his mind roamed in 
search of a sufficient theory. He had made 
himself acquainted with all the phenomena 
of wave-motion; with all the phenomena of 
sound; W'orking successfully in this domain 
as an original discoverer. Thus informed 
and disciplined, he was prepared to detect 
any resemblance which miglit reveal itself 
between the phenomena of light and those of 
wave-motion. Such resemblances he did de- 
tect; and, spurred on by the discovery, he 
pursued his speculations and his experi- 
ments until he finally succeeded in placing 
on an immovable basis the undulatory the- 
ory of light. — Tyndall Lectures on Light, 
lect. 2, p. 50. (A., 1898.) 

80. ADVANCE IN OUR KNOWLEDGE 
OF LIVING ORGANISMS — Inadequate Early 
Estimates. — The species known to the nat- 
uralists of early times were few' in number 
— at least, comparatively — and the old 
students had no idea of the excessive di- 
versity of form and structure familiar to 
us. A census of animals and plants was 
taken by Ray [1670-93] shortly before Lin- 
naeus commeficed his career, and enumerated 
less than 4,000 animals, exclusive of in- 
sects; and of those it w'as estimated that 
there were about “ 20,000 in the whole 
w’orld.” He evidently believed that the en- 
tire number living would not be found 
greatly to exceed this. Rut let Ray speak 
for himself. According to the author’s clas- 
sification, animals w'cre divided into four 
orders — beasts, birds, fishes, and insects.” 
The number of beasts, including also ser- 
pents, that had been accurately described, 
he estimated at not above 150, adding that, 
according to his belief, ** not many that are 
of any considerable bigness, in the known 
regions of the world, have escaped the cog- 
nizance of the curious.” (At the present 
day more than 7,000 species of “ beasts,” 
reptiles, and amphibians have been de- 
scribed.) The number of birds ** may be 
near 500; and the number of fishes, exclu- 
ding shell-fish, as many; but, if the shell-fish 
be taken in, more than six times the num- 
ber.” As to the species remaining undis- 
covered, he supposed “the whole sum of 
beasts and birds to exceed by a third part, 
and fishes by one-half, those kno^vn.” The 
number of insects — that is, of animals not 
included in the above classes — he estimated 
at 5,000 in Britain alone, and 20,000 in the 
w'hole world. . . . About 375,000 species 
of animals are now' known, and of insects 
we still know the smaller portion. . . . 

The late Dr. C. V. Riley even went so far as 
to say “ that there are 10,000,000 species of 
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insects in the world would be, in [his] judg- 
nient, a moderate estimate.” The largest 
previous estimate, by Sharp and Walsing- 
ham, 2,000,000, was termed by Riley “ ex- 
tremely low.”-^iLL Address before the Am. 
Assoc, for the Advancement of Science, 
Smithsonian Report for 1896, pp. 457-483. 

81. ADVANCE IN SCIENCE— T/ic Joy 
of Its Study Alike in All Ages. — Each of 
these epochs of the contemplation of the ex- 
ternal world — the earliest dawn of thought 
and the advanced stage of civilization — has 
its own source of enjoyment. In the former, 
this enjoyment, in accordance with the sim- 
plicity of the primitive ages, flowed from an 
intuitive feeling of the order that was pro- 
claimed by the invariable and successive re- 
appearance of the heavenly bodies, and by 
the progressive development of organized 
beings; while in the latter, this sense of 
enjoyment springs from a definite knowl- 
edge of the phenomena of nature. When 
man began to interrogate nature, and, not 
content with observing, learned to evoke 
phenomena under definite conditions; when 
once he sought to collect, and record facts, in 
order that the fruit of his labors might aid 
investigation after his own brief existence 
Iwd passed away, the philosophy of nature 
cast aside the vague and poetic garb in 
which she had been enveloped from her 
origin, and, having assumed a severer as- 
pect, she now weighs the value of observa- 
tions. and substitutes induction and reason- 
ing for conjecture and assumption. — H i’M- 
UOLDT Cosmos, vol. i, irit., p. 24. (H., 1897.) 

82. ADVANCE IN TYPE— None Since 
the Mammalia Wn'e Reached — The Mothers 
Stand yotv at the Top. — What was that 
pinnacle? There is no more instructive 
question in science. For the answer brings 
into relief one of the expression-points of 
nature — one of these great teleological notes 
of which the natural order is so full, and of 
which this is by far the most impressive. 
Run the eye for a moment up the scale of 
animal life. At the bottom ore the first 
animals, the Protozoa. The Coelonterata fol- 
low, then in mixed array the Echinoderms. 
Worms, and Mollusks. Above these come 
the Pisces, then the Amphibia, then the 
Reptilia, then the Aves, then — what? The 
Mammalia, the Mothers. There the series 
Stops. Nature has never made anything 
since. — D ri’MMOND Ascent of Man, p. 267. 
(J. P., 1000.) 

83. ADVANCE OF CIVILIZATION— 

Epoch-making Ideas. — ^Those are happy 
hours to most of us when we recall the days 
of childhood. To trace the lives of cele- 
brated men and women to the springs of 
their moral and intellectual power brings 
never-fading delight. To study the rise and 
progress of a nation or any social unit is 
worthy of exalted minds. .But the most 
profitable inquiry of all is the search for the 
origin of epoch-making ideas in order to 


comprehend the history of civilization, to- 
conjure up those race memories in which 
each people transmits to itself and to pos- 
terity its former experiences. — Mason The 
Birth of Invention (Address at Centenary 
of American Patent System, Washington, 
1891, proceedings), p. 403. 

84. ADVANCE OF GLACIERS IN RE- 
CENT TIMES — Road Buried under Ice . — 
We have ample traditional evidence of the 
oscillations of glacier-boundaries in recent 
times. During the religious wars of the six- 
teenth C'cntury, when the Catholics gained 
the ascendency in the Canton of Valais, the 
inhabitants of the upper valleys adhered to 
the Protestant faith. 8hut out from ordi- 
nary communication with the Protestant 
churches by the Bernese Oberland, the ac- 
count states that these peasants braved 
every obstacle to the exercise of their re- 
ligion, and used to carry their children olter 
a certain road by the valley of Viesch, 
across the Alps, to be baptized at Grindel- 
wald, on the farther side of the glaciers of 
Aletsch and Viesch. I could not understand 
this statement, for no such road exists, or 
could be conceived possible at present; nor 
was there any knowledge of it among the 
guides, intimate as they arc with every 
feature of the region. Impressed, however, 
with the idea that there must be some foun- 
dation for the statement. I carefully exam- 
ined the ground, and, penetrating under the 
glacier of Aletsch, I actually found, a num- 
ber of feet below the present level of the ice, 
the paved road along which these hardy 
people traveled to church with their chil- 
dren, and some traces of which are still 
visible. It has been almost completely 
buried, altho here and there it reap- 
pears; but at this day it is completely im- 
passable for ordinary travel. — Agas.stz 
geological Sketches, ser. ii. p. 10. (H. 
M. & Co., 1896.) 

85. ADVANCE OF INTELLECT PRE- 
PARES FOR NEW DISCOVERY— A Great 
Period Sustains Great Men . — All great dis- 
coveries are duly prepared for in two ways; 
first, by other discoveries which form their 
prelude; and. secondly, by the sharpening 
of the inquiring intellect, Tlius Ptolemy 
grew out of Hipparchus, Coperuicus out of 
both*, Kepler out of all three, and Newton 
out of all the four. Newton did not rise 
suddenly from the sea -level of the intellect 
to his amazing elevation. At the time that 
he appeared, the table-land of knowledge 
was already high. He juts, it is true, above 
the table-land, as a massive peak; still he 
is supported by it. and a great part of his 
absolute height is the height of humanity in 
bis time. It is thus with the discoveries of 
Kirehhoff. Much had been previously ac- 
complished: this he mastered, and then by 
the force of individual genius went beyond 
it. He replaced uncertainty by certainty, 
vagueness by definiteness, confusion by or- 
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der ; and I do not think that Newton has a 
surer claim to the discoveries that have 
made his name immortal than Kirchhoff 
has to the credit of gathering up the frag- 
mentary knowledge of his time, of vastly 
extending it, and of infusing into it the life 
of great principles. — Tyndall Lectures on 
Light, lect. 6, p. 206. (A., 1898.) 

80. ADVANCE OF LEARNING IN SEV- 
ENTEENTH CENTURY— A Galaxy of Dis- 
coveries. — A few names wall suffice to give 
an idea of the gigantic strides with which 
the human mind advanced in the seven- 
teenth century, especially in the develop- 
ment of mathematical induction, under the 
influence of its own ^subjective force rather 
than from the incitement of outward cir- 
cumstances. The laws which control the 
fall of bodies and the motions of the planets 
were now recognized. The pressure of the 
atig^osphere ; the propagation of light, and 
its refraction and polarization, were inves- 
tigated. Mathematical physics were created, 
and based on a firm foundation. The in- 
vention of the infinitesimal calculus char- 
acterizes the close of the century; and, 
strengthened by its aid, human understand- 
ing has been enabled, during the succeeding 
century and a half, successfully to venture 
on the solution of the problems presented by 
the perturbations of the heavenly bodies; 
by the polarization and interference of the 
waves of light; by the radiation of heat; 
by electro-magnetic reentering currents; 
by vibrating chords and surfaces; by the 
capillary attraction of narrow tubes; and 
by many other natural phenomena. Hence- 
forward the work in the world of thought 
progresses uninterruptedly, each portion 
continually contributing its aid to the re- 
mainder. — Humboldt Cosmos, vol. ii, pt. 
ii, p. ,302. (TT., 1897.) 

87. ADVANCE OF PHOTOGRAPHY— 

Bfnrs Revealed That Arc Invisible Even 
through the Telescope. — Celestial photog- 
raphy is not yet fifty years old; yet its 
earliest beginnings already seem centuries 
behind its present performances. . . . 

The chemical plate has two advantages over 
the human retina. First, it is sensitive to 
rays which are utterly powerless to produce 
any visual efi’ect; next, it can accumulate 
impressions almost indefinitely, while from 
the retina they fade after one'-tenth part of 
a second, leaving it a continually renewed 
tahuhi rasa. It is accordingly quite possible 
to photograph objects .so fairit as to be alto- 
gether beyond the po\yer of any telescope to 
reveal; and we may thus eventually learn 
, whether a blank space in the sky truly rep- 
resents the end of the stellar universe in 
that direction, or whether farther and far- 
ther worlds roll and shine beyond, veiled in 
the obscurity of immeasurable distance. — 
Clerke History of Astronomy, pt. ii, ch 
1.3, p, 624. (Bl., 180.3.) . 

. 88. ADVANCE OF PRIMITIVE MAR— 

Jirom the Sttonc Age to a Better Btone Age 


The Smoothed and Sharpened Tool Slowly 
Attained — Nature the First Artificer. — The 
next step from the stone age, so far as fur- 
ther appeal to ancient implements can guide 
us, is also exactly what one would expect. 
It is to a better stone age. Two distinct 
grades of stone implements are found, the 
rough and the smooth, or the unground and 
the ground. For a long period the idea 
never seems to have dawned that a smooth 
stone made a better ax than a rough one. 
Mind was as yet unequal to this small dis- 
covery, and there are vast remains repre- 
senting long intervals of time where all the 
stone implements and tools are of the un- 
ground type. Even when the hour did come, 
when savage vied with savage in putting 
the finest polish on his flints, his inspira- 
tion probably came from nature. The first 
lapidary w^as the sea; the smoothed pebble 
ou the beach, or the rounded stone of the 
mountain stream, supplied the pattern. — 
Drummond Ascent of Man, p. 140. (J. 

P., 1000.) 

80. ADVANCE OF SOLAR PHOTOG- 

RAPHY^Jncc^an^ Record of the Sun by Its 
Own Light. — The first solar light-picturcs 
of real value were taken, and the auto- 
graphic record of the solar condition rec- 
ommended by Sir John Herschel was com- 
menced and continued at Kew during four- 
teen years — 1868-72. The w^ork of photo- 
graphing the sun is now carried on in every 
quarter of the globe, from the ^fauritius to 
^Slnssachuaetts, and the days are few indeed 
on w’hicli the self-betrayal of the camera 
can be evaded by our chief luminary. In 
the year 188.3 the incorporation of Indian 
with Greenwich pictures aflforded a record 
of the state of the solar .surface on 340 
days; and 360 w^ere similarly provided for 
in 1885. — Clerke History of Astronomy, pt. 
ii, ch. 2, p. 191. (Bl., 189.3.) 

90. ADVANCE THROUGH STRUGGLE 

— Sentence of Death on All Who Fail. — We 
find that this hideous hatred and strife, this 
w’holesale famine and death, furnish the in- 
di.spensable conditions for the evolution of 
higher and higher types of life. Nay, more; 
but for the pitiless destruction of all indi- 
viduals that fall short of a certain degree of 
fitness to the circumstances of life into 
which they are born, the type would inevi- 
tably degenerate, the life w^ould become 
lower and meaner in kind. Increase in rich- 
ness, variety, complexity of life is gained 
only by the selection of variations above or 
beyond a certain mean, and the prompt exe- 
cution of a death sentence upon all the rest. 
— Firkb Through Nature to God, pt. ii, ch. 
2, p. 6.5, (H. L. & Co., 1900.) 

91. ADVANTAGE OF DIMINISHED 
LIGHT OP STARS — If the entire vault of 
heaven were covered with innumerable stra- 
ta of stars, one behind the other, as with 
a wide-spread starry canopy, and light were 

^ iindiminished in its passage through space, 
the sun would be distinguishable only by its 
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spots, the moon would appear as a dark 
disk, and amid the general blaze not a single 
constellation would be visible. — H umboldt 
Cosmos, vol. iii, p. 103. (H., 1897.) 

02. ADVANTAGE OF TROPICS FOR 
NATURE-STUDY— A Forma liepreaented — 
Cliviates Ranged Stage by Stage on Moun- 
tainsides* — The countries bordering on the 
equator possess another advantage. . . . 

This portion of the surface of the globe af- 
fords in the smallest apace the greatest pos- 
sible variety of impressions from the con- 
templation of nature. Among the colossal 
mountains of Ciindinamarca, of Quito, and 
of Peru, furrowed by deep ravines, man is 
enabled to contemplate alike all the families 
of plants, and all the stars of the lirinament. 
There, at a single glance, the eye surveys 
majestic palms, humid forests of banibusa, 
and the varied species of musaceae, while 
above these forms of tropical vegetation ap- 
pear oaks, medlars, the sweet-brier, and 
umbelliferous plants, as in our European 
homes. There, as the traveler turns his 
eyes to the vault of heaven, a single glance 
embraces the constellation of the Southern 
Cross, the ^lagellanic clouds, and the guid- 
ing stars of the constellation of the Bear, 
as they circle round the arctic pole. There 
the depths of the earth and the vaults of 
heaven display all the richness of their 
forms and the variety of their phenomena. 
There the ditTerent climates are ranged the 
one above the other, stage by stage, like 
the vegetable zones, whose succession they 
limit; and there the observer may readily 
trace the laws that regulate the diminution 
of heat, as they stand indelibly inscribed 
on the rocky walls and abruj)t declivities (.f 
the Cordilleras. — IlrMUOLDT Cosmos, vol. i. 
int., p. .32. (IT., 1807.) 

ADVANTAGES OF NORTH AMER- 
ICA FOR COMMERCE — Command of Two 
Oceans — Abundant Harbors. — North Ameri- 
ca, and particularly the part of it held 
by the United States, is more advanta- 
geously placed in relation to marine naviga- 
tion than any other equally extensive por- 
tion of the lands of the earth. Owing to 
the shape and position of this continent, it 
faces the two great divisions of oceanic 
waters, the Atlantic and the Pacific, and 
nearly .all parts of its area are readily ac- 
cessible from the shore by rivers or rela- 
tively short railways. At no point on its 
coast-line do we find a stretch of shore of 
more than three hundred miles in length 
which is without a haven suitable for mod- 
ern shipping or which cannot readily be 
made into a good harbor. — Sitalkr Sea and 
Land, p. 159. (S., 1894.) 

04. ADVANTAGES OF THE SPEC- 
TE0SC0VE-- Chromoaphere of Sun Studied 
without Waiting for Eclipse. — Until re- 
cently, the solar atmosphere, could be seen 
only at an eclipse, when the sun itself is. 
hidden by the moon. Now, however, the 


spectroscope has brought the chromosphere 
and the prominences within the range of 
daily observation, so that they can be 
studied with nearly the same facility as the 
spots and faculae, and a fresh field of great 
interest and importance is thus opened to 
science. It seems hardly possible that the 
ancients should have failed to notice, even 
with the naked eye, in some one of the many 
eclipses on record, the presence of blazing 
starlike objects, around the edge of the 
moon, but we find no mention of anything 
of the kind, altho the corona is described a.s 
we see it now. — Young The Sun, ch. 6, p. 
193. (A., 1898.) 

05. ADVANTAGES TRANSMITTED 
BY HEREDITY — hnprovement by Breeding 
from Best Specimens. — If we grow plants 
from seed or breed any kind of animals year 
after year, consuming or giving aw’ay" all 
the increase we do not wish to keep j^ist 
as they come to hand, our plants or animals 
will continue much the same; but if every 
year we carefully save the best seed to sow 
and the finest or brightest colored animals 
to breed from, we shall soon find that an im- 
provement will take place, and that the av- 
t‘rage quality of our stock will be raised. 
'Phis is the way in which all our fine garden 
fruits and vegetables and flowers have been 
})roduced, as well as all our splendid breeds 
of domestic animals; and they have thus 
become in many cases so different from the 
wild races from which they originally 
sprang as to be hardly recognizable as the 
same. It is therefore proved that if any 
particular kind of variation is preserved 
and bred from, the variation itself goes on 
increasing in amount to an enormous ex- 
tent; and the bearing of this on the ques- 
tion of the origin of species is most im- 
portant. — Waijj^ce Ifancinism, eh. 1. p. 8. 
(Hum., 1889.) 

90. AERONAUT, SPIDER AS-^ Ascend- 
ing Current in Still Air. — One day. at Santa 
Fr», a spider which was about three-tenths 
of an inch in length, and which in its gen- 
eral appearance resembled a citigrade 
(therefore quite different from the gossa- 
mer), while standing on the summit of a 
post, darted forth four or five threads from 
its spinners. These, glittering in the sun- 
shine, might be compared to di'^erging rays 
of light; they were not, however, straight, 
but in undulations like films of silk blown 
by the wind. They were more than a yard 
in length, and diverged in an asoonding di- 
rection from the orifices. The spider then 
suddenly lot go its hold of the post, and W’as 
quickly borne out of sight. The day was 
hot and apparently quite calm: yet under 
such circumstances the atmosphere can 
never be so tranquil ns not to affect a vane 
so delicate as the thread of a spider’s web. 
If during a warm day we look either at the 
shadow of any object cast on a bank, or 
over a level plain at a distant landmark, the 
effect of an ascending current of heated air 
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is almost always evident: such upward cur- 
rents, -it has been remarked, are also shown 
by the ascent of soap-bubbles, which will 
not rise in an indoors room. Hence I 
think there is not much difficulty in under- 
standing the ascent of the fine lines pro- 
jected from a spider’s spinners, and after- 
wards of the spider itself. — Darwin Nat- 
uralist* s Voyage Around the World, ch. 8, p. 
161. (A., 1898.) 

97. AFFECTION AMONG PRIMITIVE 
PEOPLES— ( ^aribs, Papuans, Kurubars — 
Conflicting Peports of Observers . — Under 
favorable circumstances, where food is not 
too scarce nor war too wasting, the life of 
low barbaric races may be in its rude way 
good and happy. In the West Indian is- 
lands, where Columbus first landed, lived 
tribes who have been called the most gentle 
and benevolent of the human race. Schom- 
burgk, the traveler, who knew the warlike 
Caribs well in their home life, draws a para- 
dise-like picture of their ways, where they 
have not been corrupted by the vices of the 
white men; he saw among them peace and 
cheerfulness and simple family affection, un- 
varnished friendship, and gratitude. . . . 

At the otlier side of the world, in New 
Guinea, Kops, the Dutch explorer, gives 
much the same account of the Papuans of 
Dory, who live in houses built on piles in 
the water, like the old lake-men of Switzer- 
land; he speaks of their mild disposition, 
their inclination to right and justice, their 
strong moral principles, their respect for the 
aged and love for their children, their living 
without fastenings to their houses — for 
theft is considered by them a grave offense, 
and rarely occurs. Among the rude non- 
Hindu tribes of India, English officials have 
often recorded with wonder the kindliness 
and cheerfulness of the rude men of the 
mountains and the jungle, and their utter 
honesty in word and deed. Thus Sir Walter 
Elliot mentions a low poor tribe of South 
India, whom the farmers employ to guard 
their fields, well knowing that they would 
starve rather than steal the grain in their 
charge. [Their veracity is proverbial.] Of 
course, these accounts of (.’aribs and Papuans 
show them on the friendly side, while those 
who have fought with them call them mon- 
sters of ferocity and treachery. But cruelty 
and cunning in war seem to them right and 
praiseworthy; and what we are here look- 
ing at is their home peace-life. It is clear 
that low barbarians may live among them- 
selves under a fairly high moral standard, 
and this is the more instructive because it 
shows what may be called natural morality. 
— ^Tylor Anthropology, ch. 16, p. 406. (A. 
1899.) 


98. AFFECTION, CONJUGAL, WANT- 
ING among SAVAGES— 'Q/* Slo^o Qro^vfh in 
Civilization — Australian — Brahman . — ^We 
have ? noth or and a more serious count 
against enrly fatherhood. If the ’^ve of 
father for child was in this backward state. 


infinitely more grave was the condition of 
things between him and the mother. Prob- 
ably we have all taken it for granted that 
husbands and wives have always loved one 
another. . . . There have been and still 
are tribes and nations where love between 
husband and wife is non-existent. Among 
the Hovas, we are assured by authorities, 
the idea of love between husband and wife 
is “hardly thought of”; that at Winne- 
bah “ not even the appearance of affection ” 
exists between them ; that among tiu* Beni- 
Amer it is “ considered even disgraceful for 
a wife to show any affection for her hus- 
band”; that the Chittagong Hill tribes 
have “ no idea of tenderness nor of chival- 
rous devotion and that the Eskimo treat 
their wives “ with great coldness and neg- 
lect.” The savage cruelty with which 
wives are treated by the Australian ab- 
origines is indicated even in their w^eapons. 
'Fhc very names, “ servant, slave,” by which 
the Brahman address their wives, and the 
wife’s reply, “ master, lord,” symbolize the 
gulf between the two. There are exceptions, 
it is true, and often touching exceptions. 
Travelers cite instances of constancy among 
savage peoples which reach the region of 
romance. Probably there never was a time, 
indeed, nor a race, when some measure of 
sympathy did not stir between husband and 
wife. But when wo consider all the facts, 
it is impossible to doubt that in the region 
of all the higher affections the savage wife 
and the savage husband were all but stran- 
gers to each other. — Drumkiond Ascent of 
Man, p. 300. (J. P., 1900.) 

99. AFFECTIONS, ORGANIC, ACT 
UPON THE MIND — Hopefulness of Cmsump- 
tives Due to .iccelerated Breathing. — It is 
natural to suppose that the passion which 
a particular organ produces in the mind 
will be that which, when otherwise excited, 
discharges itself specially upon that organ. 

. . . When we consider the effects which 

a joyful anticipation, or the elation of a 
pre.sciit excitement, has upon the lungs — 
the accelerated breathing and the general 
bodily exhilaration which it occasions — we 
cannot help thinking of the strange hope- 
fulness and the sang\iine expectations of the 
consumptive patient, who, on the edge of the 
grave, projects, without a shadow of dis- 
trust, what he will do long after he will 
have been “ green in death and festering in 
his shroud.” Observe how fear strikes the 
heart, and whnt anxious fear and appre- 
hension accompany some affections of the 
heart. Anger, disappointment, and envy 
notably touch the liver; which, in its turn, 
when deranged, engenders a gloomy tone of 
mind through which all things have a malig- 
nant look, and from which, when philosophy 
avails not to free us. the restoration of its 
functions will yield instant relief. The in- 
ternal organs are plainly not the agents of 
their special f\inctiona only, but, by reason 
of the intimate consent or sympathy of 



21 


SCIENTIFIC SIDE-LIGHTS 


Acron^at 

Agency 


functions, they are essential constituents of 
our mental life. — M audsley Body and 
Mind, lect. 1, p. 37. (A.,, 1898.) 

ICO. AFFINITY, CHEMICAL, AND 
electricity — Any cheniical reaction 
which occurs between eondueting substances 
may b® utilized to generate electric cur- 
rents. The chemical affinity both, supplies 
and measures exactly the el(?ctro-motive 
force — Benjamin Age of Electricity, ch. 4, 
p. 41. (S., 1897.) 

101. AFFLICTION MAY STRENGTH- 

people of Iceland — Many Perils and High 
Achievement. — Care must be taken not to 
make too much account of the effect exer- 
cised by the great convulsions of nature on 
the moral condition of a people. The need 
of this precaution is well shown by the 
social history of Iceland, 'this country has 
for the thousand years of its history been 
subjected to imminent peril from the insta- 
bility earth as well as from the in- 

hospitable nature of its climate. In almost 
every c<‘ntury of the world’s history famine 
caused by the accidents of the earth and air 
has menaced the life of the population. 
Many successive volcanic outbreaks, at- 
tended by s(*rious earthquakes, have con- 
vulsed this island, and yet amid these mis- 
haps the pco[»le have maintained the highest 
measure of social order in any state of 
which we have a history. The Icelanders 
have had the moral strength to rise superior 
to such affliction.s. In this state, as in cer- , 
tain individuals, chastisement which would i 
have destroyed weaker natures served to 
affirm the vigor of the strong people. — 
SnAi.Eu Aspects of the Earth, p. 20. (S., 
1900.) 

1 02. AGENCY, HUMAN, RECOGNIZED 
IN ARROW-HEAD — Instant Conviction of Its 
Ilvnian Origin. — Many years ago, as I was 
walking in a garden in the neighborhood of 
Kdinhurgh, my eye wandered over the ma- 
terials which had been freshly scattered on 
the path. Suddenly, and very unexpectedly, 
it lighted on a fragment unlike the rest, 
and unlike them in a way which instantly 
carried its own explanation on its fa<-e. All 
the other fragments were works of nature. 
This one fragment was certainly a work of 
human art. It was a very small, but a very 
perfect arrow'-head, made of yellow (lint. 
What was it that made its artificial origin 
so obvious at a glance? The physical forces 
of nature, it is true, had made it; but they 
had made it under special direction and con- 
trol. The physical forces of nature, work- 
ing by themselves, under no special direc- 
tion or control, could never have made that 
arrow-head. No mere splitting by frost, no 
mere chipping by accidental collision with 
other fragments, still less any wearing by 
rivers or by the sea. could possibly have 
molded that perfect symmetry of form, with 
its sharftened point, with . its two lateral 
barbs, and with the little shank between 
them. But all this reasoning was an after- 


thought. In coming to my conclusion, I 
was not conscious of any leasoning. The 
recognition was instantaneous, it was the 
recognition in that fragment, alone of all 
the fragments round it, of two things which 
of all others are the most familiar to us. 
The first of these was the adaptation of ma- 
terial and of form to a known end, and the 
.second of these was that particular me- 
chanical method by which the particular 
animal man makes the adaptations he in- 
tends. — Argyll Lnity of Mature, ch. o, p. 
lOfi. (Burt.) 

103. AGENCY MANIFEST— T/tc IIW; 
Agent tiuspeelcd — The t^caticring of Its 
Seeds by Wistaria . — In December, while 
absent from home, 1 collected for future 
study some pods of the Cliinese wistaria, 

, and loft them on my desk in the library for 
I the night. The house was heated by a hot- 
i air furnace. In the morning the pods were 
in great confusion; most of them had split 
and curled up, and ilie steeds were scattered 
all about the room. As usual the little 
daughter, an only child, was accused of 
spoiling my specimens, but she showed her 
innoceiic?. A little investigation and a few 
experiments with some pods not yet opened 
explained the whole matter satisfactorily. 
The stout pods grow and ripen in a highly 
1 strained condition, with a strong tendency 
j to burst spirally, the two half-pods being 
■ r(‘ady to coil and spring in opposite direc- 
tions; when the valves can no longer hold 
together, they snap with a sharp noise and 
sling the heavy seeds, giving them a good 
send-off' into the world. As a pair of birds 
built a nest, hatch eggs, rear their young, 
and then stMul them forth to seek their for- 
tunes. so for months the mother plant had 
lalK>red. liad produced and matured seeds, 
which at last it scattered broadcast. — 
Beal Seed Dispersal, ch. fi, p. 58. & 

Co., 1898.) 

104. AGENCY OF CONTRASTED 
FORCES IN UNITED WORK- For and 

Water Jointly Build the Crust of the Earth. 
--Water is a very active agent of destruc- 
tion, but it works over again the materials 
it pulls down or wears away, and builds 
them up anew in other forms. .\s soon as 
an ocean washed over the consolidated crust 
of the, globt‘. it would begin to abrade the 
surfaces upon which it moved, irradunlly 
loosening and detaching materials, to de- 
posit them again as sand or mud or pebbles 
at its bottom in successive layers, one above 
another. Thus, in analyzing the crust of 
the globe, we find at once two kinds of 
rocks, the respective work of fire and water: 
the. first poured out from the furnaces 
within, and cooling, as tmo may see any 
mass of metal cool that is poured out from 
a smelting- furnace to-day. in solid crystal- 
line inas.ses, without any division into sepa- 
rate layers or leaves; and the latter in 
successive beds, one over another, the heav- 
ier materials below, the lighter above, or 

7 / 7 ^^ 
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sometimes in alternate layers, as special 
causes may have determined successive de- 
posits of lighter or heavier materials at 
some given spot. — A gassiz Geological 
Sketches, ser. i, ch. 1, p. 5. (H. M. & Co., 
18,96.) 

1 05. AGENCY, UNCONSCIOUS — In- 

sects Allured by Nectar Carry Away Ad- 
hering Pollen — Narrow Self-scekinp Ful- 
fils Wide Design. — Small insects alight on 
the labelluni of the List era ovata for the 
sake of the nectar copiously secreted by it; 
as they lick this they slowly crawl up its 
narrowed surface until their heads stand 
directly beneath the overarching crest of the 
rostellum ; when they raise their heads they 
touch the crest; this then explodes, and the 
pollinia are instantly and firmly cemented 
to their heads. As soon as the insect flies 
away, it withdraws the pollinia, carries 
them to another flower, and there leaves 
masses of the friable pollen on the adhesive 
stigma. — Darwin Fertilization of Orchids, 
ch. 4, p. 119. (A., 1898.) 

106. AGENT LOST IN RESULT— 

Heat Disappears in Work. — We can raise a 
weight by heat; and in this agent we pos- 
sess an enormous store of mechanical power. 
A pound of coal produces by its combination 
with oxygen an amount of heat which, if 
mechanically applied, would suffice to raise 
a weight of 100 pounds to a height of 
twenty miles above the earth’s surface. 
Conversely, 100 pounds falling from a 
height of twenty miles, and striking 
against the earth, would generate an 
amount of heat equal to that developed by 
the combustion of a pound of coal. Wher- 
ever work is done by heat, heat disappears. 
A gun which fires a ball is less heated than 
one which fires blank cartridge. The quan- 
tity of heat communicated to the boiler of 
a working steam-engine is greater than that 
which could be obtained from the reoonden- 
sation of the steam, after it had done its 
work; and the amount of work performed 
is the exact equivalent of the amount of 
heat lost. — Tyndalt. Fragments of Science, 
vol. i, ch. 16, p. 373. (A.^ 1897.) 

107. AGENT. OF DESTRUCTION VAN- 
ISHES, RUIN REMAINS — Explosi/m of Vol- 
cano Likened to Bursting of a Boiler. — We 
may compare the explosion of a volcano to 
the action of a bursting boiler, when in a 
moment the rupturing agent disappears in 
the air, leaving only the fragments of the 
vessel which contained it and which it has 
torn to pieces. — Riialer Aspects of the 

^ Earth, p. 65. (S., 1900.) 

108. AGE OF DEEP-SEA ORGANISMS 

--Oldest (Jencra at Greatest Depths. — Agas- 
siz points out that all those genera that have 
the greatest bathymetrical range, extending 
from the littoral to the abysmal region, are 
at the same time genera which date back 
to the cretaceous period, while those bnving 
a somewhat more limited range go back to 


the tertiaries, and those that extend only 
slightly beyond the littoral area go back 
only to the later tertiaries. 

This interesting generalization brings 
home to our minds the enormous length of 
time that it must have taken these animals 
to migrate from the shallow to the deep sea. 
In the struggles for existence between ma- 
rine animals it must always have been the 
last resort of those unable to compete with 
the younger generations in shallow water 
to migrate into the deeps. 

The scarcity of food, the darkness, and 
the pressure of these regions can never be 
so favorable for the support of animals as 
the conditions of the shofes. We can well 
imagine that a species would take every op- 
portunity that is afforded to return from 
such inhospitable habitats, and that onlj" 
when, as it were, every door is closed, when 
no island, continent, or cape can afford it a 
free scope for life in shallow water, does it 
become a true deep-sea species. — Hickson 
Fauna of the Deep 8ca, ch. 5, p. 103. (A., 

1894.) 

109. AGE OF SEQUOIAS— of 

Human Life and Fame. — So far as we can 
judge from the actual counting of the layers 
of several trees, no sequoia now alive sen- 
sibly antedates the Christian era. . . . 

That the more remarkable of these trees 
should bear distinguishing appellations 
seems proper enough ; but the tablets of 
personal names which are affixed to many 
of them in the most visited groves — as if 
the memory of more or less notable people 
of our day' might be made enduring by the 
juxtaposition — do suggest some incongruity. 
When we consider that a hand’s breadth at 
the circumference of any one of the vener- 
able trunks so placarded has recorded in 
annual lines the lifetime of the individual 
thus associated with it, one may question 
whether the next hand’s breadth may not 
measure the fame of some of the names thus 
ticketed for adventitious immortality. 
Whether it be the man or the tree that is 
honored in the connection, probably either 
would live as long, in fact and in memory, 
without it. — A.sa Guay Darwiniana, art. 5, 
p. 207. (A., 1889.) 

HO. AGE OF TREES— Fcie, Linden, 
and Eucalyptus — Relative Brevity of Hu- 
man Life. — Decandolle finds that of all 
European species of trees the yew attains 
the greatest age; and according to his cal- 
culations thirty centuries must be assigned 
ns the age of the Taxus haccata of Hraburn 
in Kent, from twenty-five to twenty-six to 
the Scotch yew of Fortingal, and fourteen 
and one-half and twelve respectively to 
those of Crowhurst in Surrey and Ripon 
(Fountains Abbey) in Yorkshire. Endlicher 
remarks that “ another yew-tree in the 
churchyard of Grasford, North Wales, which 
measures more than fifty feet in girth below 
the branches, is more than 1,400 years old, 
whilst one in Derbyshire is estimated at 
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;2,096 years. In Lithuania linden trees have 
been felled which measured eighty-seven 
feet round, and in which 815 annular rings 
have been counted.” In the temperate zone 
of the southern hemisphere some species of 
the eucalyptus attain an enormous girth, 
and as they at the same time attain a 
height of nearly 260 feet, they all^ord a 
singular contrast to our yew-trees, which 
are colossal only in thickness. Mr. Back- 
house found in Emu Bay, on the shore of 
Van Diemen’s Land, eucalyptus trunks 
which, w'ith a circumference of seventy feet 
at the base, measured as much as fifty feet 
at a little more than five feet from the 
ground. — H umuoldt Views of Naturej p. 
274. (Bell, 1896.) 

111. AGES OF GEOLOGY— Earlt/ Geol- 
ogists Orasped Essentials . — Altho subse- 
quent investigations have multiplied exten- 
sively the number of geological periods, 

. . . yet the first general division into 

three great eras [primary, secondary, and 
tertiaryj was nevertheless founded upon a 
broad and true generalization. In the first 
stratified rocks in which any organic re- 
mains are found, the highest animals are 
fishes, and the highest plants are crypto- 
gams; in the middle periods reptiles come 
in, accompanied by fern and moss forests; 
in later times quadrupeds arc introduced, 
with a dicotyledonous vegetation. So closely 
does the march of animal and vegetable life 
keep pace with the material progress of the 
world, that we may well consider these three 
divisions, included under the first general 
classification of its physical history, as the 
three ages of nature; the more important 
epochs which subdivide them may be com 
pared to so many great dynasties, while 
the lesser periods are the separate reigns 
contained therein. — Aoassiz Geological 
Sketches, ser. i, ch. 1, p. 15. (H. M, ^ 
Co., 1896.) 

112. AGES PRECEDING HUMAN HIS- 
TORY — Momentary Life of Man . — How these 
grand contemplations enlarge the ideas 
which we habitually form of nature! We 
imagine that we go very far back in the 
past in contemplating the old pyramids still 
standing on the plains of Egypt, the obel- 
isks engraved with my.sterious hiero- 
glyphics, the silent temples of Assyria, the 
ancient pagodas of India, the idols of 
Mexico and Peru, the time-honored tradi- 
tions of Asia and of the Aryans, our an- 
cestors, the instruments of the atone agi', 
the flint w’capons, the arrows, the lances, 
the knives, the sling-stones of our primitive 
harharism — w^e scarcely dare to speak of ten 
thousand, of twenty thou.snnd years. But 
even if we admit a hundred thousand years 
for the age of our species, so slowly pro- 
gressive, what is even this compared with 
the fabulous aueeession of ages which have 
preceded us in the history of the planet! — 
Ft.am MARION Popular Astronomit, bk. i, ch. 
7. p. 77. (A.) 


113. AGNOSTIC AGREES WITH 
SCRIPTURE — Neither Can He Know Them ” 
(1 Cor, ii, 14J — No Prohibition, hut a 
Statement of Fact . — It is no spell of igno- 
rance arbitrarily laid upon certain members 
of the organic kingdom that prevents them 
reading the secrets of the spiritual world. 
It is a scientific necessity. No exposition of 
the case could be more truly scientific than 
this : “ The natural man receiveth not the 
things of the spirit of God; for they are 
foolishness unto him; neither can he know 
them, because they are spiritually dis- 
cerned.” The verb here, it will be again 
observed, is potential. This is not a dogma 
of theology, but a necessity of science. And 
science, for the most part, has consistently 
accepted the situation. It has always pro- 
claimed its ignorance of the spiritual wwld. 
When Mr. Herbert Spencer affirms, “ Re- 
garding science as a gradually increasing 
sphere we may say that every addition to 
its surface does not but bring it into wider 
contact with surrounding nescience,” from 
bis standpoint he is quite correct. The en- 
deavors of well-meaning persons to show 
that the agnostic’s po.sition, when he as.serts 
his ignorance of the spiritual world, is only 
a pretense; the attempts to prove that he 
really know's a great deal about it. if he 
would only admit it, are quite misplaced. 
He really does not know. The verdict that 
the natural man receiveth not the things of 
the spirit of God. that they are foolishness 
unto him, that neither can he know them, is 
final as a statement of scientific truth — a 
statement on whicli the entire agnostic liter- 
ature is simply one long commentary. — 
Drummond \a}ural Law in the Spiritual 
World, int., p. 69. (H. Al.) 

114. AGN0STICISM~A Wiinesn for 
Christian Truth . — The Pauline anthropology 
ba.s been challenged as an insult to human 
nature. Culture has opposed the doctrine 
that The natural man receiveth not the 
things of the spirit of God, for they are fool- 
ishness unto him; neither can he know^ 
them, because they are spiritually dis- 
cerned ” (I Cor. ii, 14). . . . The his- 

tory of thought during the present century 
proves that the world has come round spon- 
taneously to the position of the first. One 
of the ablest philosophical schools of the day 
erects a whole anti-christian system on thi.s 
very doctrine. Peeking by means of it to 
sap the foundation of spiritual religion, it 
stands um onsciously as the most significant 
witness for its triitli. What is the creed of 
the agnostic but the confession of the 
I spiritual numbness of humanity ? The nega- 
tive doctrine which it reiterates with such 
sad persistency, what is it but the echo of 
the olde.st of scientific and religious truths? 
.\nd wliat are all those gloomy and rebel- 
lious infidelities, these touching and too 
sincere confessions of universal nescience, 
but a protest against this ancient law of 



SCIENTIFIC SIDE-LIGHTS 


34 


Ajrnottlclain 


death? — D rummond Natural Law in the 
spiritual World, p. 143. (H. Al.) 

115. Hapelessnem of, — ^The 

agnostic evolution thus leaves us as orphans 
in the midst of a cold and insensate nature. 
We are no longer dwellers in our Father’s 
house, beautiful and fitted for us, but are 
thrown into the midst of a hideous conflict 
of dead forces, in which we must finally 
perish and be annihilated. In a struggle so 
hopeless it is a mere mockery to tell us that 
in millions of years something better may 
come out of itj for we know that this will 
be of no avail to us, and we feel that it is 
impossible. Thus the agnostic philosophy, 
if it be once accepted as true, seriously 
raises the question whether life is worth 
living. — Dawson Lacls and Fancies in Mod- 
ern IScicnce, lect. 1, p. 99. (A. B. P. S.) 

115 , Its Hypotheses Need 

a (lad. — An excellent judge, a gifted adept in 
physical science and exact reasoning, the late 
Clerk-Maxwell, is reported to have said, not 
long before he left the world that he had 
scrutinized all the agnostic hypotheses he 
knew of, and found that they one and all 
needed a God to make them workable. — Asa 
Gray Natural Science and Religion, lect. 2, 
p. 91. (S., 1891.) 

117. AGREEMENT OF INDEPEND- 
ENT THINKERS— Wallace and Darwin Reach 
the Same Conclusion, — Such being the gen- 
eral ferment in the minds of naturalists, it 
is no wonder that they mustered strong in 
the rooms of the Linmean Society, on the 
1st of July of the year 1858, to hear two 
paper.s by authors living on opposite .sides 
of the globe, v/orking out their results inde- 
pendently, and yet professing to have dis- 
covered one and the same solution of all the 
problems connected with species. The one 
of these authors was an able naturalist, 
Mr. Wallace, who had been employed for 
some years in studying the productions of 
the islands of the Indian Archipelago, and 
who had forwarded a memoir embodying his 
views to Mr. Darwin, for communication to 
the Linnapan Society. On perusing the es- 
say Mr. Dai win was not a little surprised 
to find thai it embodied some of the leading 
ideas of a great work which he had been 
preparing for twenty years, and parts of 
which containing a development of the 
very same views, had been perused by his 
private friends fifteen or sixteen years be- 
fore. Perplexed in what manner to do full 
' justice both to his friend and to him.self, 
Mr. Darwin placed the matter in the hands 
of Dr. Hooker and Sir Charles Lyell, by 
whose advice he communicated a brief ab- 
stract of his owTi views to the Linnaean So- 
ciety, at the same time that Mr. Wallace’s 
paper was read. Of that abstract the work 
on the “ Origin of Species ” is an enlarge- 
ment. — Hrxr.EY Lay Sermons, serm. 12 n 
^291. (G. P. P., 1809.) 


118. AGREEMENT OF PLANT AND 
ANIMAL — Each an Aggregate of Units. — The 
substance of our recent knowledge is that a 
plant is an aggregate of organic units, most- 
ly of very small size; that these are to the 
herb or tree what the bricks and stones are 
to the edifice. Only they “ are living stones, 
fitly If amed together ” in organic growth, 
and their walls answer to the cement. Ani- 
mals do not differ materially, except that 
the mortar is mostly of the same nature as 
the bricks, and there is a greater or at 
length complete fusion or confluence of the 
cells. The component material, the proto- 
plasm, is essentially the same. — Asa Gray 
Natural Science and Religion, lect. 1, p. 30. 
(S., 1891.) 

no. AGREEMENT OF SUN AND 
MOON IN APPARENT SIZE— Dependence of 
Xstrononiy on Seeming Accident. — If the 
moon had u disk much smaller than the 
sun's there would never be a total eclip.se of 
the sun, and all tlu).se wonderful objects 
w'hich make their appearance when the sun 
is totally eclipsed — the colored ])ronunences 
and the sierra, the glowing inner corona, 
and the radiated fainter glory which lies 
outside the corona — would have been alto- 
gether unknown to us. But we should 
.scarcely have learned more if the moon had 
had a disk much larger than tlie sun’s. For 
in that case, when a total eclipse began all 
the region round the sun, except that close 
to the part of the sun’s face concealed last, 
w'ould be bidden by the nioon’.s muc*h larger 
disk. . . . \^’e now sec during totality 

the complete ring of prominences for two or 
three minutes, and the whole of the corona 
is sbowm. Even as thus shown it has been 
sufllcicntly diflicult to ascertain the nature 
of these objects. But with a moon mueb 
larger than ours we could have learned 
scarcely anything respecting them, and with 
a moon much smaller we should have know’n 
ah.solutely nothing of the solar appendages. 
— Proctor F.rpansr of Heaven, p. 38. (L. 

G. & Co., 1807.) 

1 20. AGRICULTURE AIDED BY CHEM- 
ISTRY — The Fertilization of Soils. — Chem- 
ical analysis taught the farmer that, 
to a certain depth, his field contains only a 
very limited amount of what is required to 
grow’ plants, and in w’hat form a fertilizing 
substance is able to afford nourishment. Tt 
show’ed him also that stable manure, excel- 
lent as it is, is not adequate for sustaining 
the farm’s products; that to farm with 
nothing hut .stable manure produced upon 
the farm could not increase the amount of 
nourishing substances in the soil, hut would 
only set these in motion and displace them ; 
that he could not contribute to the surface 
of an exhau.sted grain field whnt he had just 
withdrawTi from the field beneath by means 
of the plants for fodder; that Tie was not 
giving to any field more than he was taking 
from it, or otherwise, only at the expen.se of 
some other field; that the revenue from a 
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farm tilled wholljj by means of stable ma- 
nure was like a life-annuity — it was using 
up his capital. — Liebig Addresse vor der 
offentlichcn Sitzung der kdniglichcn Aka- 
dcmie der Wissenschaften, Munich, 1861. 
(Translated for Scientific Side-Lights.) 

121. AGRICULTURE AND COMKf&RCB, 
PRIMITIVE— Lake-dujefiers of Switzerland . — 
j’he lake-inhabitants of Switzerland culti- 
vated several kinds of wheat and barley, the 
pea, the poppy for oil and flax; and they 
possessed several domesticated animals. 
They also carried on commerce with other 
nations. — Darwin Origin of Species, ch. 1, 
p. iG. (Burt.) 

122. AGRICULTURE AN EARLY IN- 
VENTION— of, among Savages — 
Purpose, Industry, and Settled Life Re- 
quired. — Man, even while he feeds himself 
as the lower animals do, by gathering wild 
fruit and catching game and fish, is led by 
his higher intelligence to more artificial 
means of getting these. Rising to the next 
stage, he begins to grow supplies of food for 
himself. Agriculture is not to be looked on 
as a difliciilt or out-of-the-way invention, for 
the rudest savage, skilled as he is in the 
liabits of the food-plants he gathers, must 
know well enough that if seeds or roots are 
put in a proper place in the ground they 
will grow*. Thus it is hardly through igno- 
rance, but rather from roving life, bad 
climate, or sheer idleness, that so many 
tribes gather what nature gives, but plant 
nothing. Even very rude people, when they 
live on one spot all the year round, and the 
climate and soil are favorable, mostly plant 
a little, like the Indians of Brazil, who clear 
a patch of forest round their huts to grow 
a supply of maize, cassava, bananas, and 
cotton. — Tyt.or Anthropoloqq, eh. 9, ]). 214. 
(A., 1899.) 

123. AGRICULTURE, PRIMITIVE, OF 
NORTH AMERICA— An Original Product — 
Maize . — But American agriculture was not 
imported from abroad ; it resulted from, 
and in return rendered possible, the gradual 
development of American semi-civilization. 
This is proved by the fact that the grains of 
the Old World were entirely absent, ana 
that American agriculture was founded on 
the maize, an American plant. — Avebury 
Prrhi.<ttoric Times, eh. 8, p. 264. (A., 1900,) 

1 24. AGRICULTURE, PRIMITIVE, WO- 
MAN'S WORK IN- A company of Cocopa 
or ^lohave or Pima women set forth to a 
rich and favored spot on the side of a cafion 
or rocky steep. They are guarded by a sufli- 
cient number of men from capture or mol- 
estation. Each woman has a little hag of 
gourd-seed, and when the company reach 
their destination she proceeds to plant the 
seeds one by one in a rich cranny or erevioe 
where the roots may have opportunity to 
hold, the sun may shine in, and the vines 
with their fruit may swing down as from 
a trellis. The planters then go home and 


take no further notice of their vines until 
they return in the autumn to gather the 
gourds. This is the testimony of E. Palmer, 
who spent many years as a collector among 
the American aborigines. Seed-time and 
harvest: no preparation of the soil, no 
tending of the young plants; ingathering, 
that i.s all. — Mason Origins of Invention, 
ch. 6, p. 192. (S., 1899.) 

125. AGRICULTURE, THE FIRST OF 
ALL IMPLEMENTS IN— After all has 
been said about other devices, the digging- 
stick is the beginning of agricultural imple- 
ments, the progenitor of the hoe, the spade, 
the ploiv. It would be difficult to find a 
tribe so low down as not to know its use. — 
Mason Orighis of Invention, ch. 6, p. 190. 
(S., 1899.) 

120. AGRICULTURE THE FOUNDA^ 
TION OF CIVILIZATION— All civilization 
is the outgrowth of strivings which go be- 
yond momentary physical needs ; and there- 
fore until agriculture affords a firm founda- 
tion for subsistence, until life is by the soil 
made something more than a struggle for 
momentary support, the foundations of cul- 
ture cannot be obtained. — Siialer Xature 
and Man in Amei'ica, ch. 5, p. 170. (S., 

1899.) 

127. AIR, EXCLUSION OF, QUENCH- 
ES FIRE— Z>oR( 7 fr of Flight with Burning 
iiunnents — Invisible Food of Combustion . — 
The flame of an ordinary lantern or lamp, 
where a chimney is employed, would not 
burn more than a few minutes if holes were 
not provided at the base for the ingress of 
air. But for the occasional application of 
the poker, the combustion of a common fire 
would be maintained with difficulty, or pre- 
maturely put an end to. for the oxygen of 
the air must find free access to the interior 
of the burning mass, or the chemical de- 
compositions we are about to describe can- 
not take place. On the same principle the 
host way of extinguishing fire is to smother 
it; that is, to cover it closely with some- 
thing that will effectually cut off the source 
of its existence. If the clothes of some un- 
fortunate friend should happen to catch fire, 
the nest course to lollow is to throw him 
down and envelop him in a rug, ,^lanket, or 
anything of n similar kind within reach, 
wlicn the flames will be immediately ex- 
tinguished. To run about in search of 
water or assistance in these cases is simply 
to give time to the flames to reach a vital 
part of the bodv. — Lowe Xature-Studies, 
p. 2. (Hum., 1888.) 

128. AIR MADE LIQUID-A Perfect 
Refrigerant . — In many of its chapters the 
history of invention displays an advance 
from U'e roundabout to the direct, as we 
have seen in the substitution of the steam- 
turbine for the compound engine. Rect'ut 
modes of refrigeration offer a like illustra- 
tion. For some years the plan was to em- 
ploY a series of Vheinieal compounds, each 
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with a lower boiling-point than its predeces- 
sor in the process, and all troublesome and 
hazardous in manipulation. A better 
method has been developed by keeping to 
simple air from first to last. In the Trip- 
ler machine air is first compressed to 65 
pounds pressure to the square inch; 
through a second pump this pressure is 
exalted to 400 pounds, and with a third 
pump tl\e pressure is carried to 2,500 
poiuids. After each compression the air 
flows through jacketed pipes, where it is 
cooled by a stream of water. At the third 
condensation a valve, the secret of whose 
construction ]\Ir. Tripler keeps to himself, 
permits part of tlie coTiipressed air to flow 
into a pipe surrounding the tube through 
w’hich the remainder is flowing. This act of 
expansion severely chills the imprisoned air, 
which at last discharges itself in liquid 
form — much as water does from an ordi- 
nary city faucet. — I les /Vnmc, Elecfricity^ 
43ml the Camera, cli. 6, p. 72. (D. & ^IcC.. 

1000.) 

1 29. AIR, MAN’S DEPENDENCE UPON 

— Bad Air Cannot Always Be Rejected . — 
Solicitude with regard to the hostile influ- 
ences contained within our mixture of air is 
gradually becoming greater. Wo are con- 
scious of tlje 0,000 liters of air w’C 
are daily consuming; wt might almost 
grow' disheartened before the avowal that 
this consumption is something compuhsory, 
uninterrupted; that w'e cannot refuse 
spoiled air as we can any doubtful, disgust- 
ing article of food; that it is not in our 
power to w'ait for hours, or even several 
minutes, until better air can be furnished. 
Breathe or die, there can be no haggling. — 
Wernich Ueher gate and schlechtc Luft, 
lect. A lecture. (Translated for Scientific 
Side-Lights.) 

130. AIR, PURIFIED, PUTREFAC- 
TION IMPOSSIBLE lN--TyndalV8 Glycerin- 
coated Cabinet. — A few years after Pas- 
teur’s first w'ork on this subject Tyn- 
dall (1868) conceived a precise method 
of determining the absence or pre.sence 
of dust particles in the air by passing 
a beam ^of sunlight through * a glass 
box before and after its walls had been 
coated w'ith glycerin. Into the floor of the 
box were fixed the mouths of flasks of infu- 
sion. These were boiled, after which they 
were allowed to cool, and might then be 
kept for w'eeks or months without putrefy- 
ing or revealing the prescpcc of germ life. 
Here all the conditions of the infusions w^ere 
natural, except that in the air above them 
there w^as no dust. The sum-total of result 
arising from all these investigations was to 
the effect that no spontaneous gen|jration 
was possible, that the atmosphere contained 
unseen germs of life, that the smallest of 
organisms responded to the law of grf.vita- 
tion and adhered to moist surfaces, and that 
micro-organisms were in some way or other 


the cause of putrefaction. — N ewman Bac- 
teria, ch. 1, p. 4. (G. P. P., 1899.) 

131. ALCOHOL A POISON—Deafro^ 

the Life That Produced It — Necessary Limit 
to Strength of Fermented Liquors. — We 
shall have to consider a remarkable faculty 
which •some bacteria possess of producing 
products inimical to their own growth. In 
some degree this is true of the yeasts, for 
when they have set up fermentation in a 
saccharine fluid there comes a time when the 
presence of the resulting alcohol is injurious 
to further action on their part. It has be- 
come indeed a poison, and, as we have al- 
ready mentioned, a necessary condition for 
the action of a ferment is the absence of 
poisonous substances. This limit of fer- 
mentation is reached when the fermenting 
fluid contains 13 or 14 per cent, of alcohol. 
— Newman Bacteria, ch. 4, p. 119. (G. P. 
P., 1899.) 

132. ALCOHOL DESTROYS VOLITION 

— Confirmed Alcoholism — Power and Re- 
syouHibility in Larly Stages . — It may be 
conlulently stated as a result of universal 
experience that our ‘‘capacity of w'illiiig,” 
that is, of giving a preponderance to the 
motive on which we elect to act, depends, 
first, upon our conviction that w^e really 
have such a self-determining pow^r, ami, 
secondly, upon our habitual exercise of it. 
The case, which is unfortunately but too 
common, of a man who habitually gives way 
to the desire for alcoholic excitement, and 
is ruining himself and his family by his 
self-abandonment, will bring into distinct 
view the practical bearing of the antago- 
nistic doctrines. 

The automatism of his nature (purely 
physical so far as the bodily craving for 
alcohol is concerned, but including, in most 
cases, some play of social instincts) fur- 
ni.shes an aggregate of powerful attractions 
to the present gratification. On the other 
side is an aggregate of moral deterrents, 
which, w'hen the attention is fixed upon 
them in the absence of the attractive object, 
have a decided preponderance, so far as the 
desires are concerned . The slave of intem- 
perance is often ready to cry out, “O 
wretched man that I am, who shall deliver 
me from the body of this death ? ” — and 
he proves his sincerity by his readiness to 
take every indirect precaution that does not 
interfere with his personal liberty. But when 
the temptation recurs, the force of the at- 
traction is intensified by its actual pres- 
ence ; the direct sensory presentation makes 
a more vivid impression than the ideal rep- 
resentation of the deterrent motives; and 
the balance, which previously turned against 
the indulgence, now preponderates in favor 
of it. Wiat, then, is it within the power 
of the ego to do? On the automatist 
theory, nothing. For not only is he unable 
to call to his aid any motive which does not 
spontaneously arise, but he cannot make 
1 any alteration in the relative strength of 
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the motives which are actually present to 
his consciousness. He says, to himself and 
to others, “ I could not help yielding ” ; and 
automatism sanctions the plea. Society 
may be justified in imposing on him either 
restraint or punishment, alike for its own 
security and for his welfare; but no con- 
sistent automatist can regard him as an ob- 
ject of the moral reprobation which we in- 
stinctively feel for the self-degraded sot; 
and experience shows that the system of 
external repression almost invariably loses 
its potency as a deterrent as soon as the 
restraining influence is withdrawn. 

Now, although I hold it beyond question 
that a state may be induced by habitual 
alcoholic indulgence in which the unhappy 
subject of it loses all power of resistance, 

I a llirni it to be “ the normal experience of 
healthy men ” that the ordinary toper has 
such a power in the earlier stages of his 
ilccadence. and that he is justly held cul- 
pable for not exerting it. — Carpenteu 
Mental Physiology, pref., p. xxxix. (A., 
1000 .) 

133. ALCOHOL, EFFECT OF— Cumu- 
lative — How Synall Doses of Poison Operate. 
— Small quantities of poisonous substances, 
such as alcohol, for instance, may be in- 
dulged in for years without apparent 
injury. But finally the total cfTect of all 
these small quantities of poison wdll sud- 
denly appear, not, perhaps, because of any 
accumulation of those small doses of the 
poison in the system, but because of an ac- 
cumulation of their effects. — Strumpell in 
an address before the Xaturforseher 
Versammlung, Nuremberg, ISO.i. (Trans- 
lated for l^eientific Side-Lights.) 

134, Intoxication Allied 

to Mania — Pesults May Be Mental Derange- 
ment. — Alcohol yields us, in its direct ef- 
fects, the abstract and brief chronicle of the 
course of mania. At first there is an agree- 
able excitonient, a lively flow of ideas, a re- 
vival of old ideas and feelings which seemed 
to have passed from the mind, a general in- 
crease of mental activity — a condition very 
like that which often precedes an attack 
of acute mania, when the patient i.s witty, 
lively, satirical, makes jokes or rimes, and 
certainly exhibits a brilliancy of fancy 
which he is capable of at no other time. 
Then there follow^s, in the next stage of its 
increasing action, as there does in mania, 
the automatic excitation of ideas w^hich 
start up and follow one another without 
order, so that thought and speech are more 
or less incoherent, w’hile passion is easily 
excited. After this stage has lasted for a 
time, in some longer, in others shorter, it 
passes into one of depression and maudlin 
melancholy, just as mania sometimes passes 
into melancholia, or convulsion into paraly- 
sis. And the last stage of all is one of 
stupor and dementia. If the abuse of alco- 
hol be continued for years, it may cause 
different forma of mental derangement, in 


each of which the muscular are curiously 
like the mental symptoms: delirium tre- 
mens in one, an acute noisy and destructive 
mania in another, chronic alcoholism in a 
third, and a condition of mental weakness 
with loss of memory and loss of energy in 
a fourth. — M al’dhley Body and Mind, lect. 

3, p. 91. (A., 1898.) 

135. ALCOHOL, EFFECT OF— f Tpon 

Children — Alcoholic Imbecility. — But the 
greatest ravage is wrouglit upon the nervous 
.system of the child by mean.s of alcohol. We 
now are aware that there is no more certain 
method of breeding idiots than by the con- 
tinuous administering of alcohol. Thou- 
sands of mothers are systematically poi- 
soning their darlings by means of a sub- 
stance which renders them stupid, languid, 
and without energy; and, according to cir- 
cumstances, makes of them physical and 
mental cripples. Therefore away wdth this 
pernicious faith in the “ strengthening ” 
effect of alcohol, away with the “ strength- 
ening ** wines for chronic conditions of 
weakness, anemia, and chlorosis; above all 
let us do away wdth alcoholic poisons in the 
nursery, that we may not lead the genera- 
tion that is now growing up into sickness 
and degeneration with our owm hands. — 
Krapelin a Lecture. (Translated for 
Scientific Side-Lights.) 

130. ALCOHOL IN BREAD INCONSID- 
ERABLE— A Disastrous Experiment . — Not 
many years ago £20,000 was lost in the 
prosecution of a scheme for collecting the 
alcohol that distils from bread in baking, 
all which would have been saved to the sub- 
fcribers bad they known that less than a 
hundredth part by weight of the flour is 
changed in fermentation. — Herrert Spen- 
cer Education, chap. 1, p. 38. (A., 1900.) 

137, ALCOHOL, IS IT A FOOD OR A 
POISON? — We arc thus freed from the 
dilemma in w’hich we were placed by ad- 
mitting on the one hand that alcohol has no 
albumen-saving properties, as has b^n 
proven by many experiments, and by claim- 
ing for it on the other hand the power to 
save fat. For the tw'o facts from w’hich 
these contradictory assumptions have been , 
deduced, namely, the absence of a diminu- 
tion in the breaking up of albumen and the 
actually noted diminution in the breaking 
up of fat. far from being contradictory, are 
simply the necessary result of the toxic and 
deleterious action w^hich alcohol exerts upon 
the protoplasm. 

In this statement our final sentence 
against alcohol is pronounced. For the 
animal and human organism alcohol is not 
both a food and a poison, but only a poison, 
which, .like all other poisons, is excitant 
w^hen taken in small doses, w’hile in larger 
ones it produces paralysis and death. — Kas- 
.sow’TTZ Alkohol niihrend Oder toxischf A 
Lecture: Werke, p. 16. (Translated for 
Scicn tific Side- high ts. ) 
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138. ALCOHOLISM IN THE FRONT 
RANK OF DISEASES— Prerention of Die- 
case Xow the Watchword of Physicians — 
The Etiological Epoch in Medicine. — The 
present epoch is rightly termed the etiologi- 
cal in medicine. We physicians now ac- 
knowledge that recognition of the causes of 
disease is one of the highest problems of 
our investigation, because we have become 
aware that by this means we pave the way 
not merely for the cure of disease, but also 
for the far more important — prevention of 
disease. But how many causes of disease 
can be found that for extent and impor- 
tance are at all comparable to chronic alco- 
hol intoxication? At the most there are 
two infectious diseases, tuberculosis and 
syphilis, that can be ranked with alcoholism 
in these respects. But how much more com- 
prehensible, more manifest, more accessible 
to research and to medical influence are the 
effects of this chemical substance exactly 
known, as compared with the complicated 
biological influences of the parasite micro- 
organisms! — STRtiMPKLL Vehcr die Alko- 
h(Mfrage voni arztlichen Standpunkt. 
(Translated for Indent ific tiide-Lights,) 

139. ALCOHOL PRODUCES CRIMINAL 
HEREDITY — The Ancestry of Paris Pr isoners. 
— 1 have stated that the prisons are in 
habited by degenerates. I might just as 
well have said, and with as much right, 
that they are inhabited by the sons of alco- 
holics. If, in the case of a criminal, we can- 
not refer to insanity, or hysteria, or epi- 
lepsy in the ancestry, we make inquiries re- 
garding alcohol, and in nine cases out of 
ten we find that to be the root of the evil. — 
Laukext Les Hahitn^s des Prisons de Parisy 
p. 21. (Translated for Scientific Side- 
Lights.) 

140. ALCOHOL VS. NUTRITION- Pri- 

vation a Cause of Intemperance — The Mo- 
rality of Cookery. — An instructive experi- 
ence of my own will illustrate this. When 
wapdering alone through Norway in 185fl, I 
lost the track in crossing the Kjolen fjeld, 
struggled on for twenty-three hours without 
lOOQ or rest, ana arrive® in sorry plight at 
^Lom, a very wild region. After a few hours^ 
rest I pushed on to a still wilder region and 
still rougher quarters, and continued thus 
to the great Jostedal table-land, an un- 
broken glacier of 500 square miles; then 
descended the Jostedal itself to its opening 
on the Sogne fjord — five days of extreme 
hardship with no other t’ood than flatbrod 
(veyy coarse oatcake) and bilberries gath- 
ered on the way, varied on one occasion 
with the luxury of two raw turnips. Then 
I reached a comparatively luxurious station 
(Ronnei), where ham and eggs and claret 
wyere obtainable. The first glass of claret 
produced an effect that alarmed me — a grav- 
ing for more and for stronger drink, that 
was almost irresistible. I finished a bottle 
tf St. Julien, and nothing but a violent ef- 


fort of will prevented me from then order- 
ing brandy. 

I attribute this to the exhaustion con- 
sequent upon the excessive work and insuffi- 
cient, unsavory food of the previous five 
days; have made many subsequent obser- 
vations on the victims of alcohol, and have 
no doubt that overwork and scanty, tasteless 
food is the primary source of the craving 
for strong drink that so largely prevails 
with such deplorable results among the class 
that is the most exposed to such privation. 
1 do not say that this is the only source of 
such depraved appetite. It may also be 
engendered by the opposite extreme of ex- 
cessive luxurious pandering to general sen- 
suality. 

The practical inference suggested by this 
experience and these observations is, that 
speech-making, pledge-signing, and blue- 
ribbon missions can only effect temporary 
results unless supplemented by satisfying 
the natural appetite of hungry people by 
supplies of food that are not only nutri- 
tious. but savory and varied. Such food 
need be no more expensive than that which 
is commonly eaten by the poorest of Eng- 
lishmen, but it must be far better cooked. — 
Wii.MAMS Chemistry of Cookery y ch. 5, p. 
flO. (A., 1000.) 

141. ALCOHOL WEAKENS VOLITION 

— Morbid Physical Craving — Physical 
Remedies for Drunkenness — Seclusion — 
Absolute Abstinence. — It is the phjfsical 
craving produced by the continued action of 
the stimulant upon the nutrition of the 
nervous system which renders the condition 
of the habitual drunkard one with which it 
is peculiarly difficult to deal by purely 
moral means. Vain is it to recall the mo- 
tives for a better course of conduct to one 
who is already familiar with them all, but 
is destitute of the will to act upon them; 
the seclusion of such persons from the reach 
of alcoholic liquors, for a sufficient length 
of time to free the blood from its contam- 
ination, to restore the healthful nutrition of 
the brain, and to enable the recovered 
mental vigor to be wisely directed, seems to 
r.lTord the omy prospect ot reformation; 
and this cannot be expected to be perma- 
nent unless the patient determinately 
adopts and steadily acts on the resolution 
to abstain entirely from that which, if 
again indulged in, wull be poison alike to 
his body and to his mind, and will transmit 
its pernicious influence to his offspring. — 
Carpenter Mental Physiology y bk. ii, ch. 
17, p. 053. (A., 1900.)^ 

142. ALCOHOL, WHAT IS A HARM-> 
LESS DOSE OP ?-» That for alcohol, ns for 
all other medicinal agents of the same order, 
there may be a dose the effects of which may 
pass unperceived — which may not diminish 
the elasticity of our organs — there can be no 
doubt. But what is this dose? The deter- 
mination of it is very difficult; it varies 

I with the individual, with the disposition at 
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tlie moment, and with a multitude of inde- 
finable circumstances. It is on the average 
less than TVs grams; less, therefore, than 
the amount of alcohol in half a glass 
of port, in one-tenth of a liter of hi^re 
d*ale; very much less, therefore, than 
the quantity in which alcohol is habitually 
consumed. As soon as the dose is increased 
there is abuse, and the occasions for abuse 
are not wanting. Action appears heavy im- 
mediately, and the alcohol leaves traces of 
its passage in the nervous centers. — B okck 
The Influence of Alcoholic Liquors on Men- 
ial Work. (Translation, Journal of Ine- 
briety , Jan., 1901.) 

143. ALLEVIATION OF HUMAN MIS- 

ERY — PracticAil Itemilt of Science. — And thus 
mankind will have one more admonition 
that “ the people perish for lack of knowl- 
edge ” ; and that the alleviation of the 
miseries, and the promotion of the welfare 
of men, must be sought, by those who will 
not lose their pains, in that diligent, pa- 
tient, loving study of all the multitudinous 
aspects of nature, the results of which con- 
stitute exact knowledge, or science. — Huxley 
Lay SernwnSy scrni. 15, p. 378. (A., 1895.) 

144. ALLUNCE OF SCIENCES-A«- 
Ironomy A’o Lonycr Isolated — Sciences 
M crying in Unity of Mature, — ^^Fhe estab- 
lishment of the new method of spectrum 
aim lysis drew far closer this alliance be- 
tween celestial and terrestrial science. In- 
d(‘ed, they have come to merge so intimately 
one into the other that it is no easier to 
trace their respective boundaries than it is 
to draw a clear dividing-line between the 
animal and vegetable kingdoms. Yet up to 
tlie middle of the present century astron- 
omy, while maintaining her strict union 
with mathematics, looked with indifference 
on the rest of the sciences; it was enough 
that she pos.sessed the telescope and the 
calculus. Now the materials for her induc- 
tions are supplied by the chemist, the elec- 
trician, the inquirer into the most recondite 
mysteries of light and the molecular con- 
stitution of matter. She is concerned with 
what the geologist, the meteorologist, even 
the biologist, has to say; she can afford to 
close her ears to no new truth of the phys- 
ical order. Her position of lofty isolation 
has been exchanged for one of community 
and mutual aid. The astronomer has be- 
come, in the highest sense of the term, a 
physicist, while the physicist is bound to be 
something of an astronomer. — Clerke His- 
tory of A.stronomy, pt. ii, ch. 1, p. 176. (Bl., 
180,3.) 

145. ALLUREMENT BY IMITATION 

— Wingless Mantis Hescmhles Orchis. — But 
the most curious and beautiful case of al- 
luring protection is that of a wingless man- 
tis in India, which is so formed and colored 
as to resemble a pink orchis or some other 
fantastic flower. The whole insect is of a 
bright pink color, the large and oval ab- 
domen looking like the labellum of an 


orchid. On each side the two posterior legs 
have immensely dilated and flattened thighs 
which represent the petals of a flower, while 
the neck and forelegs imitate the upper 
sepal and column of an orchid. The insect 
rests motionless, in this symmetrical atti- 
tude, among bright green foliage, being, of 
course, very conspicuous, but so exactly re- 
sembling a flower that butterflies and other 
insects settle upon it and are instantly cap- 
tured. It is a living trap, baited in the 
most alluring manner to catch the unwary 
flower-haunting insects. — Wallace Dar- 
toinism, ch. 8, p. 144. (Hum., 1889.) 

140. ALMIGHTY, THE, SUN AN EM- 
BLEM OF — The Source of All Life on the 
Earth — Desi ruction if Sun^s Light W^ith- 
held — Eicry Death if Sun's Light Intensi- 
fied. — The sun is an emblem of the Almighty 
in being the source whence all that lives 
upon the earth derives support. Our very 
existence depends on the beneficent supply 
of light and heat poured out continually 
upon the earth by the great central orb 
of the planetary scheme. Let the sun for- 
get to shine for a single day, and it would 
be with us even as tho God had forgotten 
our existence. . . . Myriads of crea- 

tures now living on the earth would perish, 
uncounted millions would suffer fearfully. 
But let the sun’s rays cease to be poured out 
for four or five days, and every living crea- 
ture on the earth would be destroyed. Or, 
on the other hand, oven a worse (or at least 
more sudden and terrible) fate would be- 
fall us if an angel of wrath “ poured out his 
vial upon the sun, and power were given 
unto it to scorch men with fire.” — Proctor 
Expanse of Heaven, ch. 2. p. 11. (L. G. & 

Co., 1897.) 

147. ALMSHOUSE OF OCEAN— 

cient (ieologie Forms Have Representatives 
in Deep Sea. — One of the most striking 
features connected with the animals of the 
deep sea is the frequency with which we 
find there living species which remind us of 
kinds which in former geologic periods 
dwelt in the coastal districts of the oceans. 
It seems that many of these ancient crea- 
tures, when they no longer could hold their 
owTi against the more highly organized and 
developed animals which inhabitetl the fa-* 
vored stations next the shores, shrunk away 
into the deep water, and in that undesired 
part of the w’orld found an asylum, w^here, 
amid the changeless environment, they have 
dwelt for ages, unaltered. Tlius the vast 
profounds of the deep have become a sort of 
almshouse, whereunto antiquated species 
have retired before the overwhelming pres- 
sure which the newer and higher life ever 
imposes. — S tfaler Sea and Land. p. 102. 
(S., 1894.) 

148. ALPHABET OF GEOLOGY-E'ri- 

drnccs of the Work of an Ancient Stream. — 
On entering it (the gorge of the Via Mala), 
the first conclusion is that it must be a 
fissure. This conclusion in my case was 
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modified as I advanced. Some distance up 
the gorge 1 found upon the slopes to my 
right quantities of rolled stones, evidently 
rounded by water-action. Still further up, 
and just before reaching the first bridge 
which spans the chasm, I found more rolled 
stones, associated with sand and gravel. 
Through this mass of detritus, fortunately, 
a vertical cutting had been made, which ex- 
hibited a section showing perfect stratifica- 
tion. There was no agency in the place to 
roll these stones, and to deposit these alter- 
nating layers of sand and pebbles, but the 
river which now rushes some hundreds of 
feet below them. At one period of the Via 
Malays history the river must liave run at 
this high level. Other evidences of water- 
action soon revealed themselves. — Tyndall 
Hours of Exercise in the Alps, ch. 20, p. 
220. (A., 1898.) 7 

149. ALTAR OF STONEHENGE— A 

ydmelcss Ancient Astronomer and His En- 
during Memorial — Evidence of Ancient 
Sitn-irorship 'in England, — The visitor to 
Salisbury Plain sees around him a lonely 
waste, utterly barren except for a few re- 
cently planted trees, and otherwise as deso- 
late as it could have been when Hengist and 
Horsa landed in Britain; for its monotony 
is still unbroken except by the funeral 
mounds of ancient chiefs, which dot it to 
its horizon, and contrast strangely with the 
crowded life and fertile soil which every- 
where surround its borders. In the midst 
of this lonelines.s rise the rude, enormous 
monoliths of Stonehenge — circles of gray 
stones which seem as old as time, and were 
there, as we now are told, the temple of a 
people which had already passed away, and 
whose worship was forgotten when our 
Saxon forefathers first saw the place. 

In the center of the inner circle is a stone 
which is believed once to have been the 
altar; while bej'ond the outmost ring, quite 
away to the northeast upon the open plain, 
stBI stands a solitary stone, set up there 
evidently with some special object by the 
same unknown builders. Seen under ordi- 
nary circumstances, it is difficult to divine 
its connection with the others; but we are 
told that once in each year, upon the morn- 
ing of the longest day,* the level shadow of 
this distant, isolated stone is projected at 
sunrise to the very center of the ancient 
sanctuary, and falls just upon the altar. 
The primitive man who devised this was 
both astronomer and priest, for he not only 
adored the risen god' whose first beams 
brought him light and warmth, but he could 
mark his place, and tho utterly ignorant of 
its i|Ature, had evidently learned enough of 
jts motions to embody his simple astronomi- 
cal knowledge in a record so exact and so 
(^during that, tho his very memory has 
gone, common men are still interested in it; 
iv'r, as T learned when viewing the scene, 
people are acc.istomed to cofne from all the 
surrounding country and pass in this deso- 
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late spot the short night preceding the long- 
est day of the year, to see the^shadow touch 
the altar at the moment of sunrise. — Lang- 
ley The j^ew Astronomy, ch. 1, p. 1. (H. M. 
& Co., 1896.) 

150. ALTRUISM A NECESSITY OF 
REPRODUCTION — Only by Maternal Cart 
and Solicitude Do Races Survive — The 
Vicarious Principle in Nature, — Sympathy, 
tenderness, unselfishness, and the long list 
of virtues which make up altruism, arc the 
direct outcome and essential accompaniment 
of the reproductive process. Without some 
rudimentary maternal solicitude for the egg 
ill the humblest forms of life, or for the 
young among higher forms, the living world 
would not only sulfer, but would cease. For 
a time in ilie life-history of every higher 
animal tho direct, per.sonal, gratuitous, un- 
rewarded help of another creature is a con- 
dition of existence. Even in the lowliest 
world of plants the labors of maternity be- 
gin, and the animal kingdom closes witli 
the creation of a class in whijsh this func- 
tion is perfected to its last conceivable ex- 
pression. The vicarious principle is shot 
through and tlirough the whole vast web 
of nature; and if one actor has played a 
mightier part than another in the drama of 
the past, it has been self-sacrifice. What 
more has come into humanity along the line 
of the struggle for the life of others will he 
shown later. But it is quite certain that, 
of all the things that minister to the wel- 
fare and good of man, of all that make the 
world varied and fruitful, of all that make 
.society solid and interesting, of all that 
make life beautiful and glad and worthy, by 
far the larger part has reached us thrmigli 
the activities of the struggle for the life of 
others. — Dki mmond Ascent of Man, p. 18. 
(J. P., 1900.) 

151. AMAZEMENT AT POWER OF 
MAGNET — Augustine's Description, — “ When 
1 first saw it,” says St. Augustine, speak- 
ing of the attraction of the magnet, “ I 
was thunderstruck vehemenicr inhor- 
rui”)y for 1 saw an iron ring attracted and 
suspended by the stone; and then, as if it 
had communicated its own property to the 
iron it attracted, and had made it a sub- 
stance like itself, this ring was put near 
another and lifted it up, and ns the first 
ring clung to the magnet, so did the second 
ring to the first. A third and fourth were 
similarly added, so that there hung from 
the stone a kind of chain of rings with their 
hoops connected, not interlinking, but at- 
tached together by their outer surface. 
Who would not be amazed at this virtue of 
the^ stone, subsisting, as it does, not only 
in itself, but transmitted through so many 
suspended rings and binding them together 
by invisible links? 

Yet far more astonishing is what T 
heard about the stone from my brother in 
the episcopate, Peverus, Bishop of Milevis. 
He told me that Bathanarius, once Count of 
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Africa, when the bishop was dining with 
him, produced a magnet, and held it under a 
silver plate on which he placed a bit of 
iron; then as he moved his hand, with the 
magnet underneath the plate, the iron upon 
the plate moved about accordingly. The in- 
tervening silver was not affected at all, but 
j)recisely as the magnet was moved back- 
ward and forward below it, no matter how 
quickly, so was the iron attracted above. I 
have related what I myself have witnessed. 

I have related what I was told by one whom 
T trust as I trust my own eyes.” — Park 
Benjamin Intellectual Riac in Electricity^ 
ch. 4, p. 87. (J. W., 1808.) 

152. AMBIGUITY OF THE WORD 
** light ** — Natural Agency vs. Human Im- 
pression — 2'hc Luminiferous Ether . — The 
word “ light” may be used in two different 
senses; it may mean tlic impression made 
upon consciousness, or it may mean the 
pliysical agent which makes the impression. 

, . . That agent is a substance which 

fills all space, and surrounds the atoms and 
molecules of bodies. To this interstellar 
and interatomic medium definite meciianical 
properties are ascribed, and we deal with it 
in our reasonings and calculations as a b<idy 
possessed of these properties. In mechanics 
we have the composition and resolution of 
forces and of motions, extending to the com- 
position and resolution of vibrations. We 
treat the luminiferous other on mechanical 
principles, and, from the composition, reso- 
lution, and interference of its vibrations ive 
deduce all the phenomena displayed by crys- 
tals in polarized light. — Tyndall Lectures 
on Light, lect. 4, p. 128. (A., 1898.) 

153. AMBITION OF GREAT ASTRON- 
OMER — Investigation of All Stars in the Heav- 
ens. — I resoived,” he [Herachel] writes, 

to examine every star in the heavens with 
the utmost attention and a very high power, 
that I might collect such materials for this 
research as would enable me to fix my ob- 
servations upon those that would best an- 
swer my end. The subject has already 
proved so extensive, and still promises so 
rich a harvest to those who are inclined to 
be diligent in the pursuit that I cannot 
help inviting every lover of n.stronoiny to 
join with me in observations that niu.st in- 
evitably lead to new discoveries.” — Clerke 
History of Astronomy, oh. 1, p. 15. (Bl., 

180,3.) 

154. AMERICA AN UNSTABLE CON- 
TINENT — Peril of High Buildings — Northern 
Europe Stable by Comparison. — It is clear 
that we cannot, in this country, reckon on 
an earth as stable as that of the northern 
region of Europe, w^here our race was bred 
and our building system developed. It is 
equally clear that the mode of construction 
should be adapted to the new needs which 
the less firm ground of this country im- 
poses on US. As long as the building ma- 
terial most commonly in use was timber. 


and the masonry structures of a low and 
substantial nature, they were fairly fitted to 
afford the resistance required to withstand 
the shocks which could be expected to come 
upon them. But the combination of ambi- 
tion and economy which is filling the land 
with lofty and flimsy structures invites 
calamity on the least disturbance of the 
earth. The shock of 1755, which did little 
more than stir the fears, shake down the 
chimney- tops of the old town of Boston, 
and afford a text for many interesting ser- 
mons, would be extremely disastrous to the 
higher and weaker structures of to-day. — 
Shali:r Aspects of the Earth, p. 39. (S., 

1900.) 

155. AMERICA THE OLD WORLD— 

First to Rise from the Waste of W^aters . — 
First-born among the continents, tho so 
much later in culture and civilization than 
some of more recent birth, America, so far 
as her physical history is concerned, has 
been falsely denominated the New World. 
Hers was the first dry land lifted out of the 
Avaters, hers the first shore washed by the 
ocean that enveloped all the earth beside; 
and while Europe was represented only by 
islands ri.sing here and there above the sea, 
America already stretched an unbroken line 
of land from Nova Scotia to the Far West. 
— Agas.siz Geological Sketches, ser. i. ch. 1, 
p. 1. (II. M. & Co., 1896.) 

150. AMUSEMENTS OF ANIMALS— 

W^ild Vault wg of Ibis in the Air. — The 
black-faced ibis of Patagonia, a bird nearly 
as large as a turkey, indulges in a curious- 
mad i>er forma nee, usually in the evening, 
when feeding-time is over. The birds of a 
flock, while winging their way to the roost- 
ing-place, all at once seem possessed with 
frenzy, simultaneously dashing downwards 
with amazing violence, doubling about in 
the most eccentric manner; and when close 
to the surface rising again to repeat the ac- 
tion, all the while making the air palpitate 
for miles around with their hard, metallic 
<*rie.s. Other ibises, also birds of other 
genera, have similar aerial performances. — 
llrnsoN Xafuralist in La Plata, ch. 19, p. 
265. (C. & H.. 1895.) 

157. ANALOGY OF NATURAL AND 
SPIRITUAL— Poe/r^ a Form of Seienee . — 
How profoundly Hebrew poetry is saturated 
with this high thought will appear when Ave 
try to coneeiA^e of it AAuth this left out. 
True poetry is only science in another^ifonn. 
And long before it Avas possible for religion 
to giA’e seienlific expression to its greatest 
truths, men of insight uttered themselves in 
psalms Avbich could not bav’e been truer to 
nature bad the most modern light controlled 
the inspiration. “ As the hart.pantetb after 
the AA’a tor-brooks, so panteth my soul after 
Thee. O God! ” What fine sense of the an- 
alogy of the natural and the spiritual does 
not underlie these AA’ords! As the hart after 
its enA’ironment. so man after his; as the* 
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water-brooks are fitly designed to meet the 
natural wants, so fitly does God implement 
the spiritual need of man. It wHl be no- 
ticed that in the Hebrew poets the longing 
for God never strikes one as morbid, or 
unnatural to the men who uttered it. It 
is as natural to them to long for God as for 
the swallow to seek her nest.^ Throughout 
air their images no suspicion rises within us 
that they are exaggerating. We feel how 
truly they are reading themselves, their 
deepest selves. No false note occurs in all 
their aspiration. — Drummond Xatural Law 
in the Spiritual World, p. 245. (H. AL) 

158. ANALOGY OF VEGETATION OF 

OLD AND NEW WORLDS— Unity of Nature. 
— Amid the colossal and majestic forms of 
an exotic flora we feel how wonderfully the 
flexibility of our nature fits us to receive 
new impressions, linked together by a cer- 
tain secret analogy. We so readily perceive 
the aflinity existing among all the forms 
of organic life that, altho the sight of a 
vegetation similar to that of our native 
country might at first be most welcome to 
the eye, as the sweet familiar sounds of our 
mother tongue are to the ear, we neverthe- 
less, by dcgrdfes, and almost imperceptibly, 
became familiarized with a new home and a 
new climate. As a true citizen of the world, 
man everywhere habituates himself to that 
which surrounds him; yet fearful, as it 
were, of breaking the links of association 
that bind him to the home of his childhood, 
the colonist applies to some few plants in a 
far-distant clime the names he had been fa- 
miliar with in his native land; and by the 
mysterious relations existing among all 
types of organization, the forms of exotic 
vegetation present themselves to his mind 
as nobler and more perfect developments of 
those he had loved in earlier days. Thus do 
the spontaneous impressions of the untu- 
tored mind lead, like the laborious deduc- 
tions of cultivated intellect, to the same 
intimate persuasion that one sole and indis- 
soluble chain binds together all nature. — 
Humboldt Cosmos, vol. i, int., p. 27. (H., 

1897.) 

159. ANALYSIS A COMPLEX PROB- 
LEM —An Expert Alone Can Secure Needed 
Data— Must Know Oathcring’ground ** of 
Water. — Accompanying the sample [of 
water] should be a more or less full state- 
ment of its source. There can be no doubt 
that, in addition to a chemical and bacterio- 
logical report of a water, there should also 
be made a careful examination of its source. 
This may appear to take the bacteriologist 
far afield, and in point of fact, as regards 
distance, this may be so. But until he has 
Been for himself what ** the gathering- 
ground ” is like, and from what sources 
oome the feeding streams, he cannot judgB 
the water as fairly as he should be able to 
do. The configuration of the gathering- 
^ound, its subsoil, its geology, its ^rainfall, 
its relation to the slopes which it drains. 


the nature of its surface, the course of its 
feeders, and the absence or presence of cul- 
tivated areas, of roads, of houses, of farms, 
of human traffic, of cattle and sheep — all 
these points must be noted, and their influ- 
ence, direct or indirect, upon the water care- 
fully borne in mind. — Newman Bacteria, 
ch. 2, p. 38. (G. P. P., 1899.) 

100. ANATOMY AMONG SAVAGES- 

Comparative Study of the Toes of the Os- 
trich. — The science of homologies, as de- 
veloped by Cuvier and Hunter and Owen 
and Huxley, is indeed an intricate, almost 
a transcendental, science. Yet Dr. Living- 
stone found the natives of Africa debating 
a question which belongs essentially to that 
science and involves the whole principle of 
the mental process by which it is pursued. 
The debate was on the question “ whether 
the two toes of the ostrich represent the 
thumb and forefinger in man, or the little 
and ring-finger.” This is purely a question 
of comparative anatomy. It is founded on 
the instinctive perception that even between 
two frames so widely separated as those of 
an ostrich and a man there is a common 
plan of structure, with reference to wliicli 
plan parts wholly dissimilar in appearance 
and in use can nevertheless be identified 
‘'representative” of each other — that is. ha 
holding tlie same relative place in one ideal 
order of arrangement. — Argyll Reign of 
Law, ch. 4, p. 118. (Burt.) 

101. Practical Knowl- 

edge of. — A moment’s reflection will show 
that all savages had a practical knowdedgo 
of anatomy. They knew where to strike 
with the club to paralyze the brain, to slasli 
with the cutlass for the shallow arteries, to 
pierce with the spear to reach the fountain 
of life. — Mason Origins of Invention, ch. 
8, p. 267. (S., 1899.) 

102. ANATOMY, COMPARATIVE 
GIVES FULLER KNOWLEDGE OF MAN- 

Likeness and Unlikvness of Lower Animals 
to Man. — Comparative anatomy and physi- 
ology, by treating the human species as one 
member of a long series of related organ- 
isms, have gained a higher and more perfect 
understanding of man himself and his place 
in the universe than could have been gained 
by the narrower investigation of his species 
by and for itself. ... No doubt the 
phenomena of intellect appear in vastly 
higher and more complete organization in 
man than in beings below him in the scale 
of nature, that beasts and birds only attain 
to language in its lower rudiments, and that 
only the germs of moral tendency and social 
law are discernible among the lower ani- 
mals. Yet tho the mental and moral 
interval between man and the nearest ani- 
mals may be vast, the break is not absolute, 
and the investigation of the laws of reason 
and instinct throughout the zoological sys- 
tem, which is already .casting some scattered 
rays of light on the study of man’s highest 
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organization, may bo destined henceforth to 
throw brighter illumination into its very re- 
cesses. — ^D aniel Wilson Anthropology, ch. 
1, p. 1. (Hum., 1885.) 

X 03 • ANIMALS , ARCTIC— Commonly 
White — The Tree-frequenting fiahle Is 
Brown — Raven 'Needs No Protective Color. 
— Whenever we find arctic animals whicli, 
from whatever cause, do not require protec- 
tion by the white color, then neither the cold 
nor the snow-glare has any effect upon their 
coloration. The sable retains its rich brown 
fur throughout the Siberian winter; but 
it frequents trees at that season and not 
only feeds partially on fruits or seeds, but 
is able to catch birds among the branches of 
the fir-trees, with the bark of which its 
color assimilates. Then we have, that thor- 
oughly arctic animal, the musk-sheep, which 
is brown and conspicuous; but this animal 
is gregarious, and its safety de]>en(ls upon 
its association in small herds. It is there- 
fore of more importance for it to be able to 
recognize its kind at a distance than to be 
concealed from its enemies. . . . The 

common raven, a true arctic bird, . . , 

always retains its black coat. . . . The 

raven is a powerful bird and fears no enemy, 
while, being a carrion-feeder, it has no need 
for eoneealmeiit in order to approach its 
prey. — WALLACE Darwinism, ch. 8, p. 130. 
(lliiin.) 

104. — Once Dwelt in 

Bold hern Europe — .1 Colder Climate in 
(ivologic Thnes — Reindeer at Foot of 
Pyrenees . — The northernmost part of Nor- 
way and Sweden is at tliis day the southern 
limit of the reindeer in Europe, but their 
fossil remains are found in large quantities 
ill tlie drift about the neiglTliorhood of Paris, 
and quite recently they have been traced 
even to the foot of the P\Tenees, where their 
presence would, of course, indicate a climate 
similar to the one now prevailing in north- 
ern Scandinavia. Side by side with the re- 
mains of the reindeer are found those of the 
European marmot, whose present home is 
in the mountains, about six thousand feet 
above the level of the sea. The occurrence 
<»f these animals in the superficial deposits 
of the plains of central Europe, one of which 
is now confined to the high north, and the 
other to mountain-heights, certainly indi- 
cates an entire change of climatic condi- 
tions since the time of their existonee. — 
Agassiz Ceologieal Bkrfrhes, ser. i, eh. 8, 
P- 210. (IT. M*. & Co., 1896.) 

1«5. ANIMALS AS DISTRIBUTERS 
OP SEEDS — Hooks and Spines for Seed-dis- 
persal. — An idea of the important part 
played by these various hooks and spines in 
the dissemination of seeds may he gained hy 
rending the following paragraph written hy 
the Oerngan botanist Kernor : 

About ten per cent, of all the flowering 
plants possess fruits and seeds whieh are 
dispersed by means of clawgd or barbed 
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processes. The part of the plant whieh is 
provided with these structures hooks on to 
the haNs, bristles, or feathers of any bird 
or other animal that happens to come into 
contact with it. The consequence is that it 
U torn away and carried off by the animal. 
This act of depredation is, of course, not in- 
tentional on the part of the creature that 
performs it; on the contrary, such append- 
ages are a source of discomfort, and are got 
rid of as soon as possible. But in many 
cases this is not accomplished until a con- 
siderable distance has been traversed. — 
Weed Seed-travelers, pt. iii, p. 51. (G. & 

Co., 1899.) 

1««. ANIMALS, EXISTENCE OF, DE- 
PENDENT ON PLANTS— 7’/ic Plant the Me- 
diator between Animal and Mineral . — ^The 
very existence of animal life, to take an- 
other case of broad economy, is possible 
only through the mediation of the plant. 
Xo animal has the power to satisfy one 
single impulse of hunger without the co- 
operation of the vegetable world. It is one 
of the mysteries of organic chemistry that 
the chlorophyll contained in the grecri parts 
of plants, alone among snbstajiees, has the 
power to break up the mineral kingdom and 
utilize the products as food. Tho detected 
recently in the tissues of two of the very 
lowest animals, chlorophyll is the peculiar 
pos.ses.sion of the vogclable kingdom, and 
forms the solitary point of contact between 
man and all higher animals and their sup- 
ply of food. Every grain of matter, there- 
fore, eaten by man. every movement of the 
body, every stroke of work dnni' by muscle 
or brain, diqiemls upon the contribution of a 
plant, or of an animal whicli has eaten a 
plant. — D iu mmond Ascent of Man^ p. 240. 
(J. P., 1900.) 

1«7. ANIMALS FIXED TO THE 
EARTH LIKE PLAJUTS—Sponges Roofed to 
the Sea-floor. — [There is one division that 
consists ofj animals that remain perfectly 
fixed to the bottom or are capable only of 
creeping or crawling the rocks and 

sand, such as the sponges, bydroids, seden- 
tary tunica tes, gasteropods, most lainelli- 
branelis, and many crustacea. This portion 
of the fauna [of the sea] has been called 
the I»onthos. — Hickson Fauna of the Deep 
Sea, eh. 3. p. 53. (A., 1894.) 

138. ANIMALS GIVE WARNING OF 
EARTHQUAKE — Alarm of Dogs, Cats, ajid 
Horses — Sea-birds Flying Inland. — A study 
of the warnings furnished hy animals is 
also interesting. It is said that several 
of the natives in Caracas possess oracular 
quadrupeds, such as dogs, oats, and jerboas, 
whieh anticipate coming dangers by their 
restlessness. Before the catastrophe of 
1812, at Caracas, a Spanish' stallion brolce 
out from its stable and escaped to the high- 
lands, Avhich 'WAS regarded ns the result of 
the prescience of a coming calamity. Before 
the disturbances of 1822 and 1835, whieh 
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shook Chile, iminense flocks of sea-birds flew 
inland, as if they had been alarmed by the 
commencement of some siiboceanic disturb- 
ance. Before this last shock it is also 
related that all the dogs escaped from the 
city of Talcahuano. — Milne Earthquakes, 
eh. 18, p. 307. (A., 1899.) 

109. ANIMALS, LIMITED INTELLI- 
GENCE OF — Inability To Learn by Experience 
— Mingled Folly and Wisdom of Serpent , — 
Fabre states f Souvenirs Entomologiques, 
pp. 108-177) that a sphex — an insect be- 
longing to the same highly endowed order 
with ants — stocks its nest with paralyzed 
grasshojjpers, which are invariably dragged 
into the burrow by their antennae. When 
these were cut off close to the head, the 
sphex seized the palpi; but when these 
were likewise cut off, the attempt to drag 
its prey into the burrow was given up in 
despair. The sphex had not intelligence 
enough to seize one of the six legs or the 
ovipositor of the grasshopper, which, as M. 
Fabre remarks, would have served equally 
well. So again, if the paralyzed prey with 
an egg attached to it be taken out of the 
cell, the sphex, after entering and finding 
the cell empty, nevertheless closes it up in 
the usual elaborate manner. Bees will try 
to escape and go on buzzing for hours on a 
window, one-half of which has been left 
open. Even a pike continued during three 
months to dash and bruise itself against 
the glass sides of an aquarium, in the vain 
attempt to seize minnows on the opposite 
side. A cobra-snake was seen by Mr. Larard 
to act much more wisely than either the 
pike or the sphex; it had swallowed a toad 
lying within a hole, and could not withdraw 
its head ; the toad was disgorged, and began 
to crawl aw^ay; it was again swallowed 
and again disgorged; and now the snake 
had learned by experience, for it seized the 
toad by one of its leg.s and drew it out of 
the hole. The instincts of even the higher 
animals are often followed in a senseless or 
purposeless manner; the weaver-bird will 
perseveringlywdnd threads through the bars 
of its cage, as if building a nest ; a squirrel 
will pat nuts on a wooden floor, as if he 
had just buried them in the ground; a 
beaver will cut up logs of w’ood and drag 
them about, tho there is no water to 
dam up; and so in many other cases. — 
Dabwtn Formation of Vegetable Mold. ch. 
2, p. 26. (Hum., 1887.) 

170. ANIMALS MAKE CLEARING 
AROUND THEIR HOMES — A Resource for 
Pastime and Protection. — He [the visca- 
cha] livee in a small community of twenty 
or thirty membors, in a village of deep- 
chambered burrows, all with their pit-like 
entrances closely grouped together; and as 
^the village endures forever, or for an in- 
•'^Aefinite time, the earth constantly being 
brought up forms a mound thirty or forty 
feet in diameter; and this protects the 
habitation front floods on low or level 


ground. Again, he is not swift of foot, and 
all rapacious beasts are his enemies; he 
also loves to feed on tender succulent herbs 
and grasses, to seek for which he would 
have to go far afield among the giant grass, 
w’here his watchful foes are lying in w^ait 
to seize him; he saves himself from this 
danger by making a clearing all round his 
abode, on which a smooth turf is formed; 
and here the animals feed and have their 
evening pastimes in comparative security; 
for when an enemy approaches, he is easily 
seen ; the note of alarm is sounded, and tho 
whole company scuttles away to their ref- 
uge. — Hudson Naturalist in La Plata, eh. 
1, p. 10. (C. &H., 1895.) 

171. Enemies Cannot 

Approach Unseen — Open Space for Play- 
ground. — The strongest instinct of this 
animal [the viscacha] is to clear the 
ground thoroughly about its burrows; and 
it is this destructive habit that makes it 
necessary for cultivators of the soil to de- 
stroy all the viscachas in or near their 
fields. On the uninhabited pampas, where 
the long grasses grow, I have often admired 
the viscachera; for it is there the center 
of a clean space, often of half an acre in 
extent, on which there is an even, close- 
shaven turf; this clearing is surrounded 
by the usual rough growth of herbs and 
giant grasses. In such situations this habit 
of clearing the ground is eminently ad- 
vantageous to them, as it affords them a 
comparatively safe spot to feed and disport 
themselves on, and over which they can fly 
to their burrows without meeting any ob- 
struction on the slightest alarm. — Hudson 
Naturalist in La Plata, ch. 20, p. 303. (C. 
& H., 1895.) 

172. ANIMALS, MARINE, THEIR 

MODES OF LIFE — Now, amongst marine 
animals w'e can recognize three principal 
modes of life. Some animals simply float 
or drift about with the currents of the sea 
and are unable to determine for themselves, 
excepting, perhaps, within very small lim- 
its, the direction in which they travel. Such 
are the countless forms of protozoa, the 
jellyfishes and medusa*, numerous pelagic 
worms and Crustacea, . . . and many 

other forms well known to those who are in 
the habit of using the tow-net. — Htckron 
Fauna of the Deep Sea, ch. 3, p. 52. (A., 

1894.) 

173. ANIMALS NOT AUTOMATA- 

Protozoa Show Voluntary Moiwmcnt . — 
There is not the slightest confirmation to be 
found for the assertion that the lower ani- 
mals, and children in the early days of life, 
are merely reflex machines, which make 
certain movements wdth mechanical cer- 
tainty as soon as we press the spring. Even 
such of the protozoa as undoubtedly belong 
to the animal kingdom give plain, evidence 
of voluntary movement. The chick just out 
of the shell executes movements which are 
in great part at least of the nature of vol- 
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untary actions. No one will, of course, deny 
that reflex movements may also be observed 
from the first, especially among the more 
complexly organized animals. It must not, 
however, be forgotten that these purposive 
reflexes have become possible through an 
organization acquired in the course of 
countless generations. — Wundt Psychology, 
lect. 15, p. 226. (Son. & Co., 1896.) 

174. ANIMALS NOT UNDERSTOOD 
WITHOUT STUDY OF ENVIRONMENT— 

The fact is, no animal can be correctly ap- 
preciated by us if we do not well understand 
the circumstances of its being, its surround- 
ing conditions. Each creature’s structure 
is an expression and manifestation of that 
interplay of influences and activities be- 
tween its own being and its environment, 
which constitutes its life. — Mivart Types 
of Animal Life, ch. 9, p. 248. (L. B. & Co., 

1893.) 

175. ANIMALS OF ANCIENT EGYPT 

SAME AS MODERN — Five Thousand Years 
Have Made No Change. — Our domestic ani- 
mals have always follow’ed man in the prog- 
ress of civilization. Wherever the traces 
of civilization are found, there are found 
also traces of the presence of animals not 
only domesticated, but also wild. No civi- 
lization has left us more interesting traces 
in this respect than that of Egypi; on the 
Egyptian monuments are represented in 
sculptures and drawings, and in the cata- 
combs are preserved in the shape of mum- 
mies, animals which lived many thousand 
years ago. Some of those relics, which have 
come down to us, are unquestionably nearly 
five thousand years old. They form a very 
interesting basis by whicli to ascertain to 
what extent animals may change under the 
different circumstances in which they live. 
The most careful comparison which has 
been made between the skeletons of the 
animals preserved in mummies, and those 
recently killed in the valley of the Nile, 
has not shown the slightest difference be- 
tween them. — Agassiz Structure of Animal 
Life, lect. 3, p. 48. (S., 1886.) 

176. ANIMALS, PERFECTION OF— 

Enforced by the Death Penal ty-^Yothiug 
That Lives Can Be Wholly a Failure — All 
in the Long Run Advancing — Yatural Sclec^ 
tion. — By placing the death penalty upon 
the slightest shortcoming, natural selection 
so discourages imperfection ns prac'lically 
to eliminate it from the world. The fact that 
given animal is alive at all is almost a 
token of its perfectness. Nothing living can 
be wholly a failure; for the moment that it 
fails, it ceases to live. Something more fit, 
were it even by a hairbreadth, secures its 
place; so that all existing lives must, with 
reference to their environment, be the beat 
possible lives. Natural selection is the means 
employed in nature to bring about perfect 
health, perfect wholeness, perfect adapta- 
tion, and in the long run the ascent of all 


living things. — D ui7MMOND Ascent of Man, 
p. 208. i^J. P., 1900.) 

177. • ANIMALS, PRIMEVAL, DID NOT 

NEED MOTHERS — Not Children, but Mere 
Offspring — The Early World Bleak and 
Loveless. — The truth is. Nature so made 
animals in the early days that they did not 
need mothers. The moment they were born 
they looked after themselves, and were per- 
fectly able to look after themselves. Moth- 
ers in these days would have been a super- 
fluity. All that Nature worked at at that 
dawning date w'as maternity in a physical 
sense — motherhood came as a later and a 
rarer growth. The children of those days 
were not really children at all; they were 
only offspring, springers off, deserters from 
home. At one bound they were out into life 
on their own account, and she who begat 
them knew them no more. That early world, 
therefore, for millions and millions of years 
was a bleak and loveless world. It was a 
world w’ithout children and a w'orld without 
mothers. It is good to realize how heart- 
less Nature was till these arrived. — Drum- 
mond Ascent of Man, p. 270. ( J. P., 1900.) 

178. ANIMALS, PROTECTION OF, BY 
NON-CONDUCTING CLOTHING — of 

Woolen Garments. — It is the imperfect con- 
ductivity of woolen textures which renders 
them so eminently fit for clothing. They 
preserve the body from sudden accessions 
and from sudden losses of heat. The same 
quality of non-conductivity manifests it- 
self when we wTap flannel round a block 
of ice. The ice thus preserved is not easily 
melted. In the case of the human body, on 
a cold day, the woolen clothing prevents 
the transmission of motion from within 
outwards. In the case of the ice. on a warm 
day, the selfsame fabric prevents the trans- 
mission of motion from without inwards. 
Animals -which inhabit cold climates are 
furnished by nature wdth their necessary 
clothing. Birds especially need this pro- 
tection. for they are still more warm- 
blooded than the mammalia. They are fur- 
nished w*ith feathers, and between the feath- 
ers the interstices are filled with down, the 
molecular constitution and mechanical tex- 
ture of w’hich render it, perhaps, the worst 
of all conductors. Here w’c have another 
example of that harmonious relation of life 
to the conditions of life which is incessantly 
presented to the student of natural science. 
— Tyndall Heat a Mode of Motion, lect. 9, 
p. 2,56. (A., 1900.) 

170. ANIMALS, SURRENDER OF, TO 

MAN — Submission of Dog, Sheep, and Goat, 
Llama, Camel, Horse, Ass, Elephant, and 
Coir. — By and by they turned the artillery 
of nature on herself. The dog raised a flag of 
truce and came in to join the hosts of man 
against the rest. The mountain-sheep and 
the w’ild goat descended from their rocky 
fortresses, gave up the cqntest, and sur- 
rendered skins and fleece and flesh and milk 



SCIENTIFIC SIDE-LIGHTS 


86 


Aniniala 

Antiquity 


to clothe and feed the inventor of the fatal 
arrow. a 

Tired of deadly weapons and deroys and 
snares and pitfalls set by the most cun- 
ning of enemies too long ago for any his- 
torian, the llama, the camel, the horse, the 
ass, the elephant, the cow cmtered into a sol- 
emn and everlasting treaty to lend their 
agile feet, their patient backs and necks and 
shoulders, their milk, their llesh, their hides, 
their hair, their very bones, to minister to 
men’s wants. How well this treaty has 
been observed on both sides let all domestic 
creatures bear witness. Those that reiusod 
to enter in any way into tliese stipulations 
are doomed sooner or later to extinction, 
and many species have already disappe^ired 
or withdrawn to the waste places of the 
earth in despair. — Mason Oritjins of Inven- 
tioHy ch. 8, p. 259. (S., 1899.) 

180. ANIMALS TRANSPORTING 
SEEDS — The Biir-nuirujold— The “ Stick’ 
tights** — Man Limits the J*rocesscs of Aa- 
iure . — Look at one of these seeds [of the 
bur-marigold] through a simple lens, and 
study its structure. See the four ribs ex- 
tending up and down along the sides, and ; 
notice particularly the sharp-j)ointed hooks ; 
curving backward toward the base. See ' 
how these ribs project up beyond the seed, 1 
as spines provided witli recurved barbs. j 

In pulling the see<l-head to pieces, some ; 
of these seeds are likely to adliere to the | 
fingers by means of tliese barbs, while if | 
you touch them to a piece of cloth they 
will "‘stick tight ” — a fact which has given i 
them this term for a common name. It is j 
easy to see how this sort of an adaptation | 
would be useful to the plant in getting its ; 
seed dispersed. Instead of calling upon the . 
wind to waft its se(‘ds far and wide, it 1 
makes the beasts of the fiel<l its burden- 
bearers. These “ stick-tights ” will take firm 
hold upon the hair or fur of almost any of 
the larger aniinal>, many of whi<*h under : 
the conditions exi^ting in previous ages of , 
the world, wlicn our plants were developing, . 
roamed about in just the situations where 
the bur-marigold is most at home. So, also, 
they do to-day. tho mankind has interfered 
in the older settled regions to render com- 
munication by sucIT animals between regions , 
far apart more diflu iilt than formerly. — ; 
Weed Sccd-frarclcrs, pt. iii, p. 45. (fi. A 
Co., 1899.) I 

181. ANIMALS WITHOUT INFANCY ; 

— Parent and tJhild A’r/vr Know Lack i 
Other. — This abnormal form [the talrgal- | 
lus — the best known brush-turkey] buries ! 
its eggs in the huge mound ma<l#* by the 
male, add troubles herself no more about 
them. WTten the young is fully developed 
it simply kicks the coflTin to pieces in which 
its mother interred it, and, burrowing its 
way up to the sunshine, enters on the plea.s- 
ures and pains of an independent existence 
from earlie.st infancy — that is, if a species' 
born into the world in full possessiem of all 


the wisdom of the ancients can be said ever 
to know infancy. — Hudson Naturalist in 
La Plata, ch. 5, p. 87. (C. A H., 1895.) 

182. ANOMALIES OF SCIENCE— AV 

2 )lanaiion of Discrepancies Will lieveal New 
Laws . — The man of science, like the man 
of law, has brought before him many an 
anomaly; but, unlike the judge or the ad- 
vocate, he knows that the contradictions 
he studies are only such in seeming; he 
feels confident that nature at the core is 
in agreement with herself. Any day, he 
believes, these apparent contradiction.s may 
be resolved into cases of detected law, not 
simple enough to disclose itself to aught but 
the most rigorous analysis. In the realm 
of heat it seems that certain rules of radia- 
tion, conduction, boiling-points, and the 
like, are general, not universal. In most 
cases they act as if alone; in a few eases 
their efi'ect is masked by causes as yet not 
understood. Let a few cases as perplexing 
as that of the alloys und(T refrigeration 
be recounted: Lommon solder has a lower 
melting-point than any of its ingredients. 
Sulfur fu.ses at 120° C., and thickens again 
at 220^ (*. When steel is heated and dipped 
into cold water it is hardeiUHl; the same 
treatment softens copper. While almost 
every substance expands with beat, rubber 
shrinks. In most cases electrical conduc- 
tivity is impaired by increase of tempera- 
ture, yet a carbon ])encil rises to an almost 
threefold augmentation of conductivity 
when brought to incandescence in an electric 
lamp. We may bo well assuro»l that wln*n 
these anomalies are resolved the explana- 
tions will bear in their train other dillicul- 
ties for research yet more subtile. Science 
never does worthier work than where, as 
here, she points to her own unfinished walls, 
and bids the student as a f)rivih‘ge and a 
fluty to sup])ly their gaps as best ho m:iy. — 
fi.E.s Flame, KJrrtririty, and the ("amera, ch. 
fi, p. 70. (I). A Mcr.,1900.) 

18:^. ANTAGONISMS OF BACTERIA 

— i'nrironment That Is Favorable to Some, 
Destruetivr. of Others. — Study of the life- 
history f)f many of the water bacteria will . 
reveal the fact that they can live and multi- 
ply under coinlitions which would at once 
f)ri>ve fatal to other species. Some of these 
water organisms can indeed increase and 
multiply in distilled water, whereas it is 
known that other species cannot even live 
in distilled water, owing to the lack of 
pabulum. Thus we see that what is favor- 
able for one species may be the reverse for 
another. — Newman Bacteria, ch. 1, p. 33. 
(G. P. P., 1899.) 

184. ANTHROPOMORPHISM A MIS- 
NOMER — Likeness of Smil, Not of Form . — 
The word [anthropomorphism] is in itself 
a misrepresentation of the fundamental idea 
Avhich it is employed to designate, and 
against which it is intended to raise a prej- 
udice. Anthropomorphism means literally 
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man-formism, conveying the idea that it 
is, in some sense or other, the human 
“ form ” that is ascribed to the agencies 
which are at work in nature. But this sug- 
gestion is altogether at variance with the 
truth. It is not the form of man that is 
in question. It is the mind and spirit of 
man — his reason, his intelligence, and his 
will. Nor is it even these under all the 
conditions, or under any of the limitations, 
with which they arc associated in us. But 
the question is of a real and fundamental 
analogy, despite all dilFerences of form or 
of limiting conditions, between the mind 
whicJi is in us and the mind wliich is in 
nature. The true etymological expression 
for this idea, if we are to have any word 
constructed on the same model out of Greek, 
would bo, not anthropomorphism, but an- 
thropopsychisin, wliich means not man- 
formism, but man-soulism. The use of the 
word in this construction would raise much 
more trlily the real issue. — Argyll Unity 
of NaturCf ch. 5, p. 99. (Burt.) 

185. ANTHR 9 POMORPHISM AN IDLE 
BUGBEAR — All Knowlpilya In Anthropomor- 
phic — Man Van Think Only as Man. — There 
is indeed one objection to this [tcdcologicalj 
method of conception, which would be a 
fatal objection if it could be consistently 
maintained. But all the strength of this 
objection lies in the obscure terrors which 
a very long word is sometimes <‘apable of 
inspiring. This word is “ anthropomor- 
phism.” Purpose and design, it is said, is a 
human conception. Unquestionably it is, 
and so is all knowledge i:i every form. We 
can never stand outside ourselves. We can 
never get behind or above our own methods 
of conception. The human mind can know 
nothing and can think of nothing except in 
terms of its own ca])acities of thought. — 
Argyll Uriyn of Law, ch. 2, p. 63. (Burt.) 

180. ANTHROPOMORPHISM INVERT- 
ED — Just as the theologians tell us — and 
logically enough — that if there is a divine 
mind, the best, and indeed only, conception 
we can form of it is that which is formed 
on the analogy, however imperfect, supplied 
by the human mind; so with ” inverted an- 
tliropomorphism ” we must apply a similar 
consideration with a similar conclusion to 
the animal mind. The mental states of an 
insect may be widely dilTerent from those 
of a man. and yet most probably the nearest 
conception that we can form of their true 
nature is that which we form by assimilat- 
ing them to the pattern of the only mental 
states with which we are actually acquaint- 
ed. — Romanes Animal IntcUiyrncc , int., p. 
10. (A., 1899.) 

187. ANTICIPATIONS OF MODERN 
METHODS — Granaries, Oriyinal, of Primitive 
Peoples. — The thousand and one manipula- 
tions at the hands of women formerly prac- 
tised on vegetal substances preparatory to 
consumption were all anticipatory of meth- 


ods now in operation on a grander scale. 
They vl|re the predecessors of harvesters, 
wagons and freight trains, granaries and 
elevators, mills and bakeries. The little 
wicker basket, holding about a barrel, set 
up in some northern California liut to pre- 
serve acorns, the larger granaries in the Mo- 
jave country, the pretty structure's conspic- 
uous in the pictures of African villages, are 
all familiar now on the farm and in the 
great grain elevators. — Mason Woman*s 
i^hurc in Primitive Culture^ ch. 2, p. 17. 
(A., 1894.) 

188. ANTICS OF THE SCISSORS- 
TAIL — Fun-locing Birds. — The performance 
of the .scissors-tail, a tyrant-bird, is re- 
markable. This species is gray and white, 
^^ith black head and tail and a cro- 
cus-yellow crest. On the wing it looks 
like a large swallow, but with the 
two outer tail-feathers a foot long. 
The scissors- tails always live in pairs, but 
at sunset several pairs assemble, the birds 
calling excitedly to each other; they then 
mount upwards, like rockets, to a great 
height in the air, and, after wheeling about 
for a few moments, precipitate themselves 
downwards with amazing violence in a wild 
zigzag, opening and shutting the long tail- 
feathers like a pair of sliears, and producing 
loud whirring sounds, as of clocks being 
wound rapidly up, with a slight pause after 
each turn of the key. This aerial dance 
over, they alight in separate couples on the 
tree-tops, each t-ouple joining in a kind of 
duet of rapidly repeated, castanet-like 
sounds. — Hudson XatHralist in La Platan 
ch. 19, p. 271. (C. & H., 1895.) 

180. ANTIQUITY NOT BARBARISM— 

The remarkable phase of archaic culture 
known as ^lyccn.Tan [since its remains were 
first recognized at the ancient Greek city of 
^lycena'l — when arms of bronze were beau- 
tifully inlaid with gold, when gems were 
cut, and the potter’s art had attained a high 
degree of perfection — appears to have at- 
tained its zenith about 1500 B. C. It must 
therefore have commenced much earlier. — 
Avebury Prehistoric Times, ch. 1, p. 8. 
(.\., 1000 .) 

1 00 . ANTIQUITY OF ANIMAL ARCHI- 
TECTURE — Beaver-dam a Thonsand Years 
Old — .1 Oeoloyieal S arrival . — In one case 
Prof. Agassiz obtained what may be termed 
geological evidence of the truth of an opin- 
ion advanced by Mr. ^lorgan, that beaver- 
works may be hundreds if not thousands of 
years in course of continuous formation. 
For the purpose of obtaining a secure foun- 
dation for a mill-dam erected above a beaver- 
dam, it was necessary to clear away the 
soil from the bottom of the beaver-pond. 
This soil was found to be a peat-bog. A 
trench was dug into the peat 12 feet wide 
by 1,200 feet long, and 0 feet deep; all the 
way along this trench old stumps of trees 
were found at various depths, some still 
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bearing marks of having been gnawed by 
beavers* teeth. Agassiz calculated the 
gro^vth of the bog as about a foot per cen- 
tury, so that here we have tolerably accu- 
rate evidence of an existing beaver-daiu be- 
ing somewhere about a thousand years old. 
— Romanes Animal IntclligencCi ch. 12, p. 
384. (A., 1899.) 

191. ANTIQUITY OF ASTRONOMY— 

The Most Ancient of the ScivnccS'-Primx- 
tivc Observations — Egyptian Calendar — 
Chinese Calendar — The TlVcA/* Instituted 
1^,000 Years Ago — Ancient Jlccord of l^olar 
Eclipse. — Astronomy is the most ancient of 
the sciences. Even before the invention of 
writing and the beginning of history men 
examined the sky and laid the foundations 
of a primeval almanac. The primitive ob- 
servations have been lost in the revolutions 
of nations ; we possess, however, some 
fairly good records, considering their an- 
tiquity, among others those of the Egyp- 
tians and Chinese made in the thirtieth 
century before our era, stating that at the 
vernal equinox the sun was situated in the 
constellation Taurus, then the first sign of 
the Zodiac; that of an eclipse of the sun 
made in Egypt in the year 27*20 15. C. ; that 
of a conjunction of the planets in Capri- 
corn, made by the Chinese astronomers in 
the year 2449~ B. C.; that of a star in the 
constellation Hydra made in the year 2300 
B. C. The Egyptian calendar was insti- 
tuted about the year 2782 B. (\, and the 
Chinese calendar about the year 2037 B. C. 
At least four thousand years have elapsed 
since our week of seven days was formed in 
the plains of Babylon, and for several thou- 
sanil years also each day has taken the name 
of one of the moving stars known to the 
ancients: the Sun. the ^foon. Mars. Mer- 
cury, Jupiter, Venus, and Saturn. — Flam- 
MAUION Popular Astronomy^ bk. i, eh. 1, p. 
5. (A.) 

192. ANTIQUITY OF CHINESE HIS- 
TORY IN DOUBT — Chinese. Tnventkm of Coin- 
pass a Question. — While the beginning of 
Chinese history is placed by De Lacouperie 
at the twenty-third century B. C., other 
Chinese annalists regard it as impossible to 
rely upon any records dating back more 
than 800 years heforo our era. Legge fixes the 
beginning of trustworthy chronology at 82f) 
B. C., and Plath at 811 B. C. Tt is ap- 
parent, therefore, that in dealing with the 
legends and tradiiions which form the basis 
for the assertion of knowledge of the mag- 
net by the Chinese at very ancient epochs, 
the doubt whether they properly bebmg to 
mytliology or to history is unavoidable. — 
Pakk Ben.tamin Intellectual Pise in Elec- 
tricity, ch. 3, p. fifi. (.T. W., 1808.) 

1 93. ANTIQUITY OF LIFE ON EARTH 

— Not Eternal — Geology Proves a Definite 
Beginning (Gen. i, 1 ). — The unstratifiejl 
rocks are the oldest. Tliey contain 
no traces of the remains of either 


animals or plants, and therefore furnish 
evidence that there was a time when the 
earth was not inhabited; for there are 
hardly any animals so soft that none of 
their parts could be preserved. The solid 
parts of animals, when once deposited in 
sand or mud and covered, arc there pre- 
served and treasured up for all future time 
in the solid rock that is formed out of the 
deposit. In exploring the strata of our 
earth and examining their contents, geolo- 
gists have become acquainted with the va- 
rious animals and plants that have in- 
habited our globe in the early periods ; and 
their number is so great that the conclusion 
is inevitable that at all times, since the 
stratified rocks have been forming, the 
earth has teemed with inhabitants as va- 
rious and diversified as thej’’ are now. 
Within the limits of this State there are 
beds of rock so full of remains of animals 
and plants that the mass of strata consists 
of almost nothing else. Indeed, along our 
seashores we do not find such quantities of 
<lead shells as we find in some of the lime- 
stone rocks in the western part of the State 
of New York. And yet these rocks are 
among the oldest of the stratified beds on 
the sfirfacc of the earth. But below tliese 
are found masses of rock in which no trace 
of organic remains are found. — Auassiz 
Structure of Animal Life, lect. 4, p. 79. 
(S., 1883.) 

194. ANTIQUITY OF MACHINES— 

Boiv-drill Used by Egyptians — Indians Ob- 
tain Eire by Pa me Means , — The Dakotas 
used a drill-bow for the purpose of obtain- 
ing fire. This instrument is a small still’ bow, 
the string of which forms a loop round the 
upright stick, and thus, when the bow* is 
moved backwards and forwards, gives it a 
rotatory movement. . . . The use of the 

how-drill is very ancient. THysses iisi^d one 
to put out the eye of the unfortunate 
Pyclops. I myself, he says, twirbMl it 
round, while my companions pulled the 
“thong,*’ and it requires no great stretch 
of the imagination to see the strap drill 
working until “the very roots of the eye^ 
hissed in the fire.’* The bow-drill was used 
still earlier by the Egyptians — even in 
the fourth dynasty. — Avehtry Prehistoric 
Times, eh. 14. p. fiOO. (A., 1900.) 

1 95. ANTIQUITY OF T&Afi- Change in 
Estimate of — Archeology, Geology, and 
f^ulture Attest Remote Origin of the Un- 
man Rare . — It w'as until of late years com- 
monly held among the educated clas.ses that 
man’s first appearance on earth might he 
treated on a historical basis as matter of 
record. It is true that the sebemes draw'n 
up by clironologists diflfered widely, as was 
naturally tbe case, considering the variety 
and inconsistency of their documentary 
data. On the w’hole. the sebenm of Arch- 
bishop ITshcr. who computed that the earth 
and man were created in 4004 B. T., wras 
the most popular. It is no longer neccs- 
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sary, however, to discuss these chronologies, 
inasmuch as new evidence has so changed 
the aspect of tlie subject that the quasi- 
historjcal schemes of the last century would 
now hardly be maintained by any competent 
authority of any school. Geology, notwith- 
standing the imperfection of its results, has 
made it manifest that our earth must have 
been the seat of vegetable and animal life 
for an immense period of time; while the 
hrst appearance of man, tho compara- 
tively recent, is positively so remote that 
an estimate between twenty and a hundred 
thousand years may fairly be taken as a 
minimum. This geological claim for a vast 
antiquity of the human race is supi)orted 
by the similar claims of prehistoric arche- 
ology and the science of culture, the evi- 
dence of all three departments of in<iuiry 
being intimately connected and in j)erfect 
harmony. — Daniel Wilson Anthropolof/y, 
ch. i), p. 17. (Hum., 1885.) 

19(5. ANTIQUITY OF POTTERY— i/o- 
inrr*s Mention . — In the very earliest graves 
and camp-sites no fragments of pottery oc- 
cur. If our first parents were makers 
thereof, we should know it, because this 
most brittle of human works is also among 
the most enduring. Fire-making devices 
were invented before pottery, because all of 
it was etfecti'd by means of fire, if we except 
sun-dried bricks and lamp-stoves. Tlie bow 
and the arrow, the spear and the fish-hook, 
are older. They are found in older graves. 
Can it be that this art came in with the 
grinding of food? At any rate, it long 
antedated I^on^^r, for the potter’s wheel i^ 
mentioned by him (11. xviii. dOO). The 
simpler hand epoch antedates all books and 
writings, and there are many, many tribes 
of uncivilized peoples on the earth making 
beautiful ware who do not read at all. 
The lake-dwellers had pottery, and so had 
tlie mound-builders, and the people of very 
.ancient Troy. In Peru beautiful specimens 
come from tlie oldest graves, and over the 
cations of Colorado, and especially of its 
tributaries, hundreds of complete vessels, 
and millions of fragments, are s(*attered 
Hinilar to that made near-by to-day. — 
"M.vson Oripitts of Invention, ch. 5, p. 154. 
(S.. 1809.)* 

197. ANTIQUITY OF SEVEN-DAY 
WEEK — Not Vned by Orveks and Romann. 
— Whichever of the three processes may 
have been used, the interesting point, for us 
to know is that the division of time by 
p(*riods of seven days is of tlie highest 
antiquity and due to the phases of the 
moon, but that it has not been in use among 
all nations, for the Greeks and Romans did 
not make use of it, the first having weeks 
nf ten days (decades), and the second 
J'oiinting by kalen<ls, ides, and nones. Rut 
it came into almost general us(* about tie' 
fr'it eenturv of our era. — F t-.^mmauton 
Astronomy, bk. ii, ch. ‘2. p. 10.3. 

(.\.) 


198. ANTIQUITY OF SUN-WORSHIP 

— Every scholar knows, tno litUrateurs 
and men of the world do not, that in the 
full vigor of the Greek religion the Sun 
and ISloon, not a god and goddess thereof, 
were sacrificed to as deities — older deities 
than Zeus and his descendants, belonging 
to the earlier dynasty of the Titans (which 
Avas the mythical version of the fact that 
their worship was older) — and these deities 
had a distinct set of fables or legends con- 
nected with them. — Mill Positive Philos- 
ophy of Auguste (Jomte, p. 20. (H. H. & 

Go.. 1887.) 

199. ANTIQUITY OF THE ARCH— 

Pound in Tombs of Egypt — Neglect of, by 
(J reeks — Skilful tse of, by Romans . — In the 
tombs of ancient Egypt real arches are to 
be seen, constructed in mud-bricks, or later 
in stone, by architects who quite understood 
the principle. Yet tho the arch was 
known in what we call ancient times, it was 
not at once accepted by the world. It is 
remarkable that the Greek architects of the 
classic period never took to it. It Avas left 
to the Romans. avIio applied it AAdth admi- 
rable skill, and from whose A^aulted roof.s, 
bridges, and domes those of the medieval 
ami modern Avorld are derived. — Tylor 
Anthropology, ch. 10, p. 2.35. (A., 1899.) 

200. ANTIQUITY OF. WEAVING— 

The textile art is older than the human 
species. For not only spiders and many 
caterpillars drew out extremely fine 
threads, but birds avoa’c nests long before 
man’s advent on earth. And. most signifi- 
cant of all. in tropical lands especially, 
trees and plants fabricated cloth, Avhich 
men have worn from time immemorial, and 
on it they have also preserved their 
thoughts. There is no reason to doubt that 
the very first women Avere Aveavers of a 
crude kind, and that the textile art has 
been with us always in one form or another. 
— Mason Origins of Invention, eh. 7, p. 224. 
(S.. 1899.) 

201. ANTIQUITY, REMOTE, OF 
MOUND-BUILDERS— Where it [an ancient 
mound 1 is most distinct, it is from fif- 
teen to twenty feet Avide, by three or four 
in height. The area thus enclosed is about 
one hundred and forty acres, and the wall 
is tAvo miles and a quarter in length. The 
stones themselA’es A’ary much in size, and 
Messrs. Squier and Davis suggest that the 
Avail may originally haAe been about eight 
feet high. Avith an equal base. At present 
trees of the largest size are growing upon 
it. On a similar AA'ork knoAvn as Fort 
Hill.” Highland ('’ounty. Ohio. Messrs. 
Squier and Davis found a splendid chestnut 
tree. Avhich they suppose to be six hundred 
years old. “ Tf.” (hey say. ** to this avc a<ld 
the probable period interAvning from the 
time of the buihling of this Avork to its 
abandonment, and the s\ibstH]uent period 

i up to its invasion by the forest, we are led 
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irresistibly to the conclusion that it has an 
antiquity of at least one thousand years. 
But when we notice, all around us, the 
crumbling trunks of trees, half hidden in 
the accuniulaling soil, wo are induced to fix 
on an antiquity still more remote.” — ^Ave- 
nuRY Prehistoric TimeSy eh. 8, p. 244. (A., 
1000 .) 

202. ANTITOXINS, THEORY OF— /m- 

muniiy of Pat i cuts after Ihcoecry from 
Some Diseases — Bacteria (icneratc ^ Their 
Own Desfroifcrs . — Whenever bacteria, in- 
troduced into the blood and tissues, fail to 
multiply or produce infection, this inability 
to perform their role is brought about by 
some property in the living and normal 
blood-serum which opposes their life and 
action. . . . ^^ here the blood and tis- 

sues do not possess this power, the animal 
is susceptible. Now, as we have already 
seen from the experiments of Ogata, Kita- 
sato, and others, the blo<al of an animal 
dead of anthrax is protective against an- 
thrax, from which and the foregoing it ap- 
pears that microbes #produce by their 
growth in the tissues poisonous substances 
we term toxins, which have the power of 
producing in the blood and body cells sub- 
stances inimical to themselves, named anti- 
toxins, and so long as these latter sub- 
stances remain in the tissues the body re- 
mains insusceptible to further attacks of 
the same disease, — NK\V^rAN Bacteria, ch. 

7, p. 249. (G, P. P., 1809.) 

203. ANTS, AMAZONS AMONG— 

Preparatio'i for Success in Warfare . — This 
year I have constantly seen amazons froiti 
my ant-hill depart individually and go to a 
great distance (as far as fifty paces from 
their nests), marching by jerks. I have 
watched them inspecting four or five nests 
of the Fusca ants situated more than thirty 
paces distant, searching for their openings 
and examining their surroundings with 
care. These facts more and more convince 
me that each amazon studies on her own 
account the situation of tlie nests <if the 
slaves in the neighborhend. and. that that 
is what enables the army to direct itself 
with uniformity and to make a decision at i 
any given moment. —F orfl fws Fnurmis de 
la Suisse, p. 321. (Translated for Scientific 
Side-Liyhts.) 


— Hi: HER Rccherchea sur les Moeurs des 
Fourmis Indig^nesy p. 194. (Translated for 
Scien tific Side-Lights.) 

205. ANTS DOMESTICATE OTHER 
INSECTS— Ap/iiVfe/j “T/te Cows of the Ant a.'* 
— It ha.s long been known that ants derive 
a very important part of their sustenance 
from the sweet juice excreted by aphidc.s. 
These insects, in fact, as has been over and 
over again observed, are the cows of the 
ants; in the words of Linmeus, ‘‘Aphis 
formicarum vacca.” A good account of the 
relations existing between ants and aphides 
was given more than a hundred years ago 
by the AbbC* Boisier de Sauvages. — .Avebi’UY 
AntSy Bees, and Wasps, ch. 4, p. 67. (A., 
1900.) 

20(>. ANTS, MANIFESTATIONS OF 
FRIENDSHIP AMONG — When ants are 
friendly, they have a multitude of manifes- 
tations. Sometimes they conduct them- 
.‘^elves as if not aware of each other’s pres- 
ence, only they show no fear, do not take 
flight; or rather they stop. Then again 
we see both of them patting their bodies 
with very lively concussion ladore and be- 
hind, or rapidly striking the forehead or 
any other part of the body and then sepa- 
rating. At other times only one of the two 
will perform this maneuver facing the 
other, which will feel about it for a time 
with her antenmr. On other occasions both 
remain motionless in body, only striking 
each other with their antenn.'c. This last 
act is a less sure sign of friemiship. ami 
we often witness it between ants in doubt 
whether they are dealing with an enemy or 
! a friend. One almost never sees two friends 
I menace one another by a jesting bite or 
I curving their abdomens arouml at each 
I other. Two particular manifestations are 
• very charaeferi'^tic between two friendly 
I ants, disgorging, and carrying one another 
I by mutual consent. If one of the two ants 
I is hungry or thirsty, and especially if she 
I perceives that the crop of the other is full, 
which she recognizes by feeling the abdo- 
men with her antenna*, she asks for a 
drink. . . . The ant (granting the re- 

quest) has the appearance of enjoying it 
ami sometimes causes two or three drops 
to appear, one after the other. This act of 
disgorging plays a very important rAle in 


204. ANTS AS KEEPERS OF LIVE 
STOCK — Properly in Aphids .- have seen 
the ants of two neighboring nests in 
dispute over their plant-lice. If those 
from the one strayed into that of the other, 
these latter Avould rob them from the real 
owners, and often these in turn would n)b 
the robbers. For ants are aware of the 
value of the^ie tiny animals that seem to 
have been made for tbem. They form their 
wealth; an ant-hill is rich .according to its 
number of plant-lice; they are their live 
stock, their cows and goats* We hati mwW 
iniaginod that .mfs were a pastoral people. 


the economy of an ant-hill; it is a perfect 
sign that the two ants are friends. — F oret. 
I.rs Fourmis de hi Suisse, p, 244. (Trans- 
lated for Scientific Side lAghts.) 

207. ANTS STORING GRAIN-.9o7o. 

mon's Statement Verified — Ohjretion Be- 
fated hy Fuller Knowledge . — None of onr 
northern ants store np grain, and lienee 
there has been nnieh diseussion as to the 
well-known passage of Solomon. . . . 

It is. however, now a well-established fact 
that more than one speeios of southern nnts 
do ccdlect seeds of various kinds. The fnet, 
of course, has long been knowm in those 
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regions. Indeed, the quantity of grain thus 
stored up is sometimes so considerable that 
in the ‘‘ Mishna rules are laid down with 
reference to it; and various commentators, 
including the celebrated Maimonidcs, have 
discussed at length tlic question whether 
such grain belonged to the owner of the 
land, or might be taken by gleaners — giv- 
ing the latter the benefit of the doubt. They 
do not appear to have considered the rights 
of the ants. — A vehury Ants, BeeSt and 
Wasps, oh. 3, p. 59. (A., 1900.) 

208. ANTS, THE LEAF-CUTTING 
SPECIES OF — Systematic Industry among — 
Insects Building Thatched Roofs of Cut 
Leaves. — It is a most interesting sight to 
see the vast host of busy diminutive lalnir- 
ers [the Saiiba ants] occupied on this work 
[of leaf-cult ing] . Unfortunately they choose 
cultivated trees for their purpose. Tins ant 
is quite* peculiar to tropical .Vmerica, as is 
the entire genus to which it belongs ; it 
souK'times des])oi]s the young trees of spei ies 
growing wild in its native forests, hut seems 
to prefer, when within reach, j)lants iiii* 
y)orted from other countries, such as the cof- 
fee and orange trees. It has not hitherto 
been shown satisfactorily to what use it ap- 
plies the leaves. 1 dis<*ov(‘red this only after 
much time spent in investigation. The 
leaves arc used to thatch tl e domes which 
cover the entrances to their subterranean 
dwellings, thereby protecting from the del- 
uging rains the young broods in the nests 
beneath. The larger mounds, already de- 
scribed, are so extensive that few persons 
would attempt to rein<»ve them for the pur- 
pose of examining their interior ; hut smaller 
liilloeks, covering oth(*r entrances to the same 
system of tunnels and chambers, may be 
found in sheltered places, and thcNO are al- ! 
ways thatched \Nith leaves, mingled with I 
granules of earth. 'Fhe ]u‘avily laden I 
workers, each carrying its segment of leaf 
vertically, the lower edge secured in its 
mandibles, troop up and cast their burdens 
on tlie hillock; another relay of lalauers 
place the lenves in position, covering them 
with a layer of earthy granules, which are 
brought one by one from the soil beneath. — 
B.vte.s yut uralisi on the River Amazon, ch. 

1, p. G27. (Hum., ISSO.) 

200. ANTS TRACKING ONE ANOTH- 
ER BY SCENT — lliihrr'n K,rperimn\t. — That 
ants track one another by scent was |«)ng 
ago mentioned by Huber, and also that they 
depend on this sense for their power of 
finding supplies which have been previously 
found by other ants. Iluber proved their 
power of tracking n path previously pur- 
sued by their friei\ds. by drawing his finger 
across the^ trail, so obliterating the scent 

that point, and observing that when the 
nuts arrived at that point they became con 
fused and ran about in various directions 
again eanm upon the trail on the 
Other side of the interrupted space, when 


they proceeded on their way as before. The 
more numerous and systematic experiments 
of Sir John Lubbock have fully corrobo- 
rated Huber’s observations. — Romanes Ani- 
mal Intelligence, ch. 3, p. 33. (A.. 1899.) 

210. ANTS USELESS OR INJURIOUS 

TO FLOWERS — Nature Shuts 7'hem Off in 
Ratujr of Bees. — If larger flowers were 
visited by ants, not only would they deprive 
the flowers of their honey without fulfilling 
any useful function in return, but they 
would probably prevent the really useful 
visit. s of bees. If you touch an ant with 
a needle or a bristle, she is almost sure to 
^f'ize it in her jaws; and if bees, when 
vi.siting any partieular plant, were liable 
to have the. delicate tip of their prolioscis 
s(*ized on by the hornv Jaws of an ant, we 
may be sure that such a specic*s of plant 
would .soon cease to he visited. On the 
other hand, we know how fond ants are of 
honey, and how zealously and unremittingly 
they .search for food. How is it then that 
they do not anticipate the bees, and secure 
the honey for themselves? This is guarded 
against in several ways [as by hairy or 
slippery surfaces, cups of water around the 
stem, etc.]. — Aveiuuy Ants, Bees, and 
Wasps, cli. 3, p. 51. (A., 1000.) 

211. APES, ANTHROPOID, NOT 
FOUND IN AMERICA— Spider^monkey the 
J.imit of Dcvehgnneni in the Sew World — 
Prehensile Tails Mark Amcriean Monkeys. 
—The forest at Obydos seemed to abound 
in monkeys, for T rarely passed a day with- 
out seeing several. I noticed four species: 
the CoailA f Aides paniseus), the Chryso- 
thrix sdurrus. the Callifhrix dorguntus, 
and our old ParA friend, Midas Ursulas. 
Tlie UoaitA is a large black monkey, covered 
with <-oarse hair, and having the prominent 
parts of the face of a tawny flesh-colored 
hue. It is tile largest of the Amazonian 
monkeys in stature, hut is excelled in hulk 
by the “ Barrigudo ’’ (Lngofhrix hum- 
holdtii) of the Upper Amazons. It oecurs 
througliout the lowlands of the Lower and 
( pper Amazons; but does not range to the 
south beyond the limits uf the river plains. 
At that point an allied species, the white- 
whiskered UoaitA f A fries marginatus) , 
takes its place. The Uoaitas are called by 
zoologists spider-monkeys, on ac<ount of 
Ihe length and slenderness of tlu'ir body 
and limb'i. In tlie^c ape^; the tail, as a 
prehensile organ, reaches its liighost de- 
gree of perfection; and on this aectnint it 
would, perhaps, be et>rreet to consider the 
(^laitas as the extreme development of the 
.Xmeriean tyjie of apt's. As far as we know, 
from living and fossil spet'ies. the New 
World has progressetl no farther than the 
UoaitA towanl the production of a liigher 
form of the (Juadrumnnoiis order. The 
tendem-v of nature bore h:i< been, to all ap- 
poarnnee, simply to perfect ^ those organs 
which .adapt the species more and more 
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completely to a purely arboreal life; and 
no nearer approach has been made toward 
the more advanced forms of anthropoid 
apes, which are the products of the Old 
World solely. — Bates Naturalist on the 
River Amason^ ch. 6, p. 071. (Hum., 1880.) 

212. APES, CIVILIZATION MEANS 
EXTINCTION OF — It is pretty certain, 
however, that were apes as like us mentally 
as they are bodily, tliat very similarity 
would result in a notable difference. Some 
men are radicals and some conservatives, 
but apes would give a solid vote for the 
most conservative ticket, since that prog- 
ress and advance of civilization wliicli 
plea.ses most of us means, ultimately, death 
to them. — Mivart Types of Animal Life, ch. 
1, p. 2. <L. B. & Co., 1893.) 

213. APPEAL FROM ILLUSIVE PRES- 
ENT TO CERTAINTIES OF THE PAST— 

One Sense Called to Verify Another. — It is 
plain that the illusoriness of a perception 
is in these cases determined in relation to 
the sense-impressions of other moments and 
situations, or to what are presumably bet- 
ter percepts than the present one. Some- 
times this involves an appeal from one 
sense to another. Thus, there is the process 
of verification of sight by touch, for ex- 
ample, in the case of optical images, a mode 
of perception which . . . giv'es a more 

direct cognition of external quality. Con- 
versely, there may occasionally be a refer- 
ence from touch to sight, when it is a 
question of discriminating two points lying 
very close to one another. Finally, the 
same sense may correct itself, as when the 
illusion o^ the stereoscope is corrected by 
afterwards looking at the two separate pic- 
tures. — Sully Illusions, ch. .3, p. 38. (A., 

1897.) 

214. APPEARANCE OF DESIGN AC- 
KNOWLEDGED BY DARWIN— TAe TphU- 
mony of Language — Contrivance and Pur- 
pose Recognized. — It is curious to observe 
the language which this most advanced dis- 
ciple of pure naturalism [Darwin] instinct- 
ively uses when he has to dtHcribe the com- 
plicated structure of this curious order of 
plants^ [the orchids]. “ Caution in ascribing 
intentions to nature/^ does not se(*m to occur 
to him as possible. Intention is the one thing 
which he docs see, and which, when he does 
not see, he seeks for diligently urii il he finds 
it. He exhausts every form of words and of 
illustration by which intention or mental 
purpose can be described. “ Contrivance ” — 
“curious contrivance” — “beautiful con- 
trivance ” — these are expression^ which re- 
cur ovbr and over again. Here is one sen- 
tence describing the parts of a particular 
species: “The Labellurn is developed into a 
long nectary, in order to attract Lepidf)p- 
tera, and we shall presently give reasons for 
suspecting that the nectar is purposely so 
lodged that it can be sucked only slowly, in 
order to give time for the curious chemical 


quality of the viscid matter setting hard 
and dry.” [“ Fertilization of Orchids,” p. 
29.] Nor are these words used in any sense 
different from that in which they are ap- 
plicable to the works of man’s contrivance — 
to the instruments we use pr invent for 
carrying into effect our own preconceived 
designs. On the contrary, human instru- 
ments are often selected as the a]) test illus- 
trations, both of the object in view and of 
the means taken to effect it. Of one par- 
ticular structure, Mr. Darwin says: “This 
contrivance of the guiding ridges may be 
compared to the little instrument sometimes 
used for guiding a thread into the eye of a 
needle.” Again, referring to the precautions 
taken to compel the insects to come to the 
proper spot, in order to have the “ pollinia ” 
attached to their bodies, Mr. Darwin says: 
“ Thus we have the rostellum partially clos- 
ing the mouth of the nectary, like a trap 
j placed in a run for game — and the trap so 
complex and perfect”! [ibid., p. 30]. — 
Argyll Reign of Laic, ch. 1, p. 23. (Burt.) 

215. APPENDAGES, USELESS, VOL- 
UNTARILY REMOVED— N^tifure’a Provision 
for Extended Life — Ants Winged for Ma- 
ting in Distant Colonies. — I noticed that the 
winged termites, or white ants, which came 
by hundreds to the lamps at night, when 
alighting on the table often jerked off their 
wings by a voluntary movement. On exam- 
ination I found that the wings were not 
shed by the roots, for a small portion of 
the stumps remained attached to the 
thorax. The edge of the fracture was in all 
cases straight, not ruptured; there is, in 
fact, a natural seam crossing the member 
toward its root, and at this point the long 
wing naturally drops or is jerked off when 
the insect has no further use for it. The 
white ant is endowed with wings simply for 
the purpose of flying away from the colony 
peopled by its wingless companions, to pair 
with individuals of the same or other col- 
onies, and thus propagate and disseminate 
its kind. The winged individuals are males 
and females, while the great bulk of their 
wingless fraternity' are of no sex, but are 
of two castes, soldiers and workers, which 
are restricted to the functions of building 
the nests, nursing, and defending the young 
brood, — Bates Naturalist on the River 
Amazon, ch. 5, p. 904. (Hum., 1880.) 

210. APPLIANCES, DEFECTIVE, MAY 
GIVE GREAT RESULTS— Knmcaf Workers 
Win Astonishing Sueerss. — For a long time 
investigators were compelled to emfd<»y 
])lates of tourmaline for this purpose [of 
studying polarized light] . and the progress 
' they made with so defective a means of in- 
quiry is astonishing. But these 'men had 
I their hearts in their work, and were on 
this account enabled to extract great re- 
sults from small instrumental appliances. 
But for our present purpose we need far 
larger apparatus; and, happily, in these 
later times this need has been to a great 
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extent satisfied. — Tyndall Lectures on 
Light, lect. 4, p. 124. (A., 1898.) 

217. APPLICATION OF KNOWLEDGE 
follows acquisition — Sense of Jyno- 

ranee — Desire to Know, — Without a sense 
of ignorance there could be no desire of 
knowledge, and without his desire of knowl- 
edge man would not be man. His whole 
place in nature depends upon it. His curi- 
osity, and his wonder, and his admiration, 
and his awe — these are all but the adjuncts 
and subsidiary allies of that supreme alfec- 
tion which incites him to inquire and know. 
Nor is this desire capable of being resolved 
into his tendency to seek for an increased 
command over the comforts and conve- 
niences of life. It is wholly independent of 
that kind of value which consists in the 
physical utility of things. The application 
of knowledge comes after the acquisition of 
it, and is not the only, or even the most 
powerful, inducement to its pursuit. The 
real incitement is an innate apj)etite of the 
mind — conscious in various degrees of the 
mystery, and of the beauty, and of the maj- 
esty of the system in which it lives and 
moves; conscious, too, that its own rela- 
tions to that system are but dimly seen 
and very imperfectly understood. — Argyll 
Unity of 'Saiurc, ch.*9, p. 188. (Burt.) 

218. APPROXIMATIONS, GRADUAL, 

TO SCIENTIFIC TRUTH — Ancient Errors . — 
The history of the contemplation of the 
universe, as 1 interpret its limits, desig- 
nates not so much the freciuently reciirring 
oscillations between truth and error as the 
principal epochs of the gradual approxima- 
tion to more accurate views regarding ter- 
restrial forces and the planetary system. 
Tt .shows us that the Pythagoreans . . . 

taught the progressive movement of the 
non-rotating earth, its revolution round the 
focus of the world (the central fire, hrstia)^ 
while Plato and Aristotle imagined that 
the earth neither rotated nor advanced in 
space, hut that, fixed to one central point, 
it merely oscillated from aide to side. 
Aristarchus of Samos, and more particu- 
larly Seleucua of Babylon, who lived one 
hundred and fifty years after Alexander, 
first arrived at the knowledge that the 
earth not only rotated on its own axis, but 
also moved round the sun as the center of 
the whole planetary system. And if. in the 
dark period of the middle ages, riiristian 
fanaticism, and the lingering influence of 
the Ptolemaic .school, revived a belief in the 
immobility of the earth. ... it must 
not be forgotten that a German cardinal, 
Nicholas de Cu.ss, was the first who had the 
courage and the iiulependonee of mind 
again to aserihe to our planet, almo.st a 
hundred rears before rnpernious, both rota- 
tion on its axis and translation in space. 
After Oopernieus. the doctrines of Ty<*ho 
Brahe gave a retrograde movement to 
f'cience, altho this, was only of short dura- 
tion; and when once a large mass of accu- 


rate observations had been collected, to 
which Tycho Brahe himself contributed 
largely, a correct view of the structure of 
the universe could not fail to be speedily 
established. A period of fluctuations be- 
tween truth and error is e.specially one of 
presentiments and fanciful hypotheses re- 
garding natural philosophy. — IIi’mboldt 
Cosmos, vol. ii, pt. ii, p. 109. (H., 1897.) 

219. ARABS PRESERVED GREEK 

LEARNING — Value of Tlveir Translations . — 
The repugnance entertained by all the ad 
herents of Islamism toward anatomical in- 
vestigations impeded their advance in 
zoology. Tliey remained contented with that 
which they were able to appropriate to 
tliemselves from translations of the work.s 
of Aristotle and Galen. . . . The Arab.s 

have served as a uniting link between an- 
<*ient and modern science. If it had not 

^been for them and their love of tran.slatioii, 
a great portion of that which the Greeks 
had either formed themselves, or derived 
from other nation.^, would have been lost 
to succeeding ages. — Humboldt Cosmos, 
vol. ii, pt. ii, p. 214, 216. (H., 1897.) 

220. ARCHITECTS, MICROSCOPIC-- 

Chalk Cliffs Built hy Minute Organisms . — 
The great chalk cliffs that are found on the 
coasts of the English Channel are the work 
of a sea-animal microscopic in size. At one 
time it was a question among scientists 
how these ehalk cliffs were formed, but 
when the microscope was invented this mys- 
tery, as well as many others, was solved. 
The chemical components of chalk are pre- 
cisely the same as those of limestone. The 
microscope shows that chalk is almost 
wholly a product of very small organized 
shells. The animals who are the architects 
of the chalk cliffs are called “foraminif- 
era ’’ — hearing shells perforated with little 
holes. The chief difference between chalk 
and limestone seems to be in the size of the 
.‘shells of which they are respectively made 
up and in the manner of the bonding of 
these shells together. The shells in a lump 
of chalk are held much more loosely than 
tho.se in a lump of limestone. These in- 
trepid workers are still actively changing 
the structure of the bottoms of seas and 
oceans, and forming now islands, which in 
turn lH*comc the substructure that supports 
new life, animal and vegetable. .\nd when 
we consider the great part performed hy 
these mierosoopie archite(*ts and hiiihlors it 
is not a misnomer to speak of the building 
of a world. — Elisha Gr.\y ynturr's Mir- 
aelcs. rol. i, eh. 2, p. 20. (F. H. H., 

1900.) 

221. ARCHITECTURE AMONG IN- 
SECTS — Ants Adapt Their TTomp.s to Co7\ve- 
nicner a}ai t^owfort . — The chief feature of 
ant arehiteeture. in oontradistincti«m to 
that of bees and wasps, is the irregularity, 
the want of uniformity, that is to say. its 
adaptability, or the capacity of making all 
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the surroundings and incidents subserve the 
purpose of attaining the greatest possible 
economy of space and time, and the most 
comfort. For instance, the same species 
will, in the Alps, live under stones that 
absorb the rays of the sun; in a forest it 
will live, in warm, decayed trunks of trees; 
in a rich meadow it will live in high conical 
mounds of eartli. — A uoi^ste Forel I^ourmis 
de la Suisse, p. ISl. (Translated for Scicn- 
iific Side-Lights.) 

222. ARCHITECTURE, ANCIENT AND 
MODERN — Ni/n-driVd Bneks—Stnuv Mia^ed 
with Claij^Modeni Adobe a Surriral^ in 
Fact and Xauie from A)icie)it Egypt. Such 
hut-walls of clav or mud are very usual in 
dry climates, such as Egypt, where they are 
cheaper and better than timber. This being 
so, there is no difliculty in understanding 
how sun-dried bricks came int<^ use. these 
being simply convenient blocks of the same 
mud or loam mixed with straw which was * 
used to build the cottage walls. Thc-.e sun- 
dried bricks were used in the East from 
high antiquity. Some of the Egyptian 
pyramids still standing are built of them, 
and the pictures show how the clay was 
tempered and the large bricks formed in j 
wooden molds, much as in modern brick- j 
fields. With these the architects of Nine- j 
veil built the palace walls tt*n or fifteen feet . 
thick, which were paneled with the slabs | 
of sculptured alabaster. For such sun- j 
dried bricks, clay and water form a suffi- 
cient cement. Building with mud-bricks, | 
which indeed suits tin* climate well, goes ! 
on in these countries as of old. They w’cre i 
used also in America, and to thi'i <lay the j 
traveler in such districts as Mexico will | 
often find himself hxlged in a bouse built | 
of them. The sun-dried brick is tluTC called ; 
adobe, a word which is actually their an- ! 
cient Eg^^ptian name lob, which when 
adopted into Arabic became with the ar- 
ticle, at-toh, and thence was adopted info 
Spanish as adobe. Baked bricks seem to i 
have been a later invention, easy enough to 
nations who baked earthen pots, but only i 
wanted in more rainy elimates. Thus the 
Romans, whom mere mml-brieks would not 
have suited, carried to great perfect if»n the 
making of kiln-burnt bricks arid tiles. — 
TvroR A nlhropolo(fi/, eh. 10, p. 204. (A., I 

1800.) ! 

223. ARCHITECTURE, DEVICES OF, : 
ANTICIPATED — Thdfrt'sses Built arouvd i 
Tropical Trrrf ^ — Uoois Spring I p to Sus- , 
fain Massive Crown. — .\ very remarkable • 
feature in these trees, is tlh- growth of but 
tress-shaped projections around the hiwer 
part of their stems. The spaces between 
these buttresses, which are generally thin 
walls of wood, form s])acious cliambers. and 
may be compared to stalls in a stable: 
some of them are large enough to hold half 
a dozen jiersons. The purpose of <hesc 
structures i.s as obviou.s, at the fir-t glance, 
as that of the siTjiilar props ot brickwork 


which support a high wall. They are not 
peculiar to one species, but arc common to 
most of the larger forest-trees. Their na- 
ture and manner of growth are explained 
when a series of young trees of diflFerent 
ages is examined. It is then seen that they 
are the roots which have raised themselves 
ridge-like out of the earth ; growing gi*ad- 
ually u])ward as the increasing height of 
the tree required augmented support. Thus 
they are plainly intended to sustain the 
massive crown And trunk in these crowded 
forests, where lateral growth of the roots 
in the earth is rendered difficult by the mul- 
titude of competitors. — Bates Naturalist 
on the Amazon, ch. 2, p. C3,5. (Hum., 1880.) 

224. ARCHITECTURE OF THE EARTH 

— Basaltic t'oliimus the Silent Memorials 
of Past Coneiilsions — EingaTs Cave — The 
(iianCs Causeiray. — The remarkable grotto 
known as Fiiigal’s Cave, in the Island of 
* Staffa, has been formed in the midst of a 
lava-stream; the thick vortical columns, 
which rise from beneath the level of the sea. 
are divided by joints and luive been broken 
away by the actimi of the sea; in this way 
a great cavern has been prodiieed. tlie sides 
! of whic'li are formed by vertical column.s, 
j while the roof is imule up of smaller ami 
j interlaeing ones. The whole structure bears 
j some rescmlklanee to a Gothic catluvlral; 
j the sea finding access to its floor of broken 
j columns, and permitting the entrance of a 
; boat during tine weather. Similar, tbo 
I perhaps less striking, structures are found 
I in many other jiarts of the glf>l)e wluuever 
I basaltfc and other lava-streams exhibit the 
I remarkable columnar Ht»*uctiire as the n*- 
I suit of Ibeir slow cooling. . . . This 

I kind of .structure is admirably displayed at 
i the (Jiant’s (kuisfwvay. Gourity .\ntrim. in 
' the north of Ireland. — Ti nn Volcfinoes, cli. 

I 4, p. 107. (A., 1809.) 

225. AREA, TRIFLING, OF CORAL 

; ISLANDS^ Archipelago IjChh than a City. — 

To show' 1k»\v small the total area of the 
j annular reef and the land is in islands of 
this clas^ f coral atolls], T may quote a re- 
mark from the voyage of Lutkf*. namely, 
that if the forty-three rings, or atolls, in 
the Caroline Arebipelago were put one 
within another, and over a steeple in the 
J center of St. INdnrsbnrg. the wboh* would 
; not cover that city and its suburbs. — D au- 
! WIN floral Brrfs, cb. 1, p. 20. (A., 1000.) 

22CI. ARGUMENT A PRIORI CANNOT 
DETERMINE FACT— JPopn/nr Belief in Me- 
tro rites Scouted by Early Scientists . — 
.Among the many superstitions of the early 
world and erediilons fancies of the middle 
ages was the belief that great stones .some- 
times fell down out of heaven onto the earth. 

T’liiiy has a story of sncli a blark stone, 
big enough to load a chariot; the Miissul 
man still adores one at Mecca; and a 
medieval emperor of Oerninny had a sw'ord 
which was said to have lieen forged from 
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one of these bolts shot out of the blue. But 
with the revival of learning, people came to 
know better I That stones should full down 
from the sky was clearly, they thought, an 
absurdity ; indeed, according to the learned 
opinion of that time, one would hardly ask 
a better instance of the difference between 
the realities which science recognized and 
the absurdities which it condemned than 
the fancy that such a thing could be. — 
Laxgley 'S'i’io Astronomy^ ch. 6, p. 175. 
(H. M. & Co., 1896.) 

227. ARGUMENT FROM DESIGN— 

Plan yot Less Divine for Lapse of Time — 
Vuiiy Perfect — Interpoffitions \ot \r(df‘d. 
Accepting provisionally, then, the doc- 
trine of evolution in this widest sense, as 
implying the common origin of the whole 
organized creation — past and jwesent — 
from a single stock, we shall find that no 
further modification will be required in the 
form in which 1 have put the argument, 
from design, than such as gives it yet fur- 
ther range and greater comprehensiveness. 
For we must then regard our one ancestral 
germ-particle as emlowed with a “poten- 
tiality ” of progressive development that 
has been equal to the peopling of our globe 
with all that vast variety of living crea- 
tures, by some or other of which it has been 
inhabited through all save tlio remotest 
periods of its ever-changing hi>tory to the 
present time. That this progressive de- 
velopment has taken phu'C neemding to an 
orderly succession, the study of whi<*h will 
ultimately enable us to frame “laws’* that 
.shall express the conditions of the “per- 
turbations’’ as well as of the “uniformities*’ 
of genetic descent, is the belief of every 
philosophic biologist. But when biological 
science shall have reached this elevated 
point, it will have revealed to us only the 
order of the evolutionary process, leaving 
us still to seek for its cause. But how 
much grander a conception of that order do 
we obtain when we are thus led to regard 
it as enibo<lied in one original design con- 
tinuously working itself out through the 
ages, in constant harmony with the changes 
contemporaneously taking place in the con- 
dition of the terrestrial surface, than when 
we suppos(» it to have necflcd successive in- 
t<Tpositions for readaptation to those 
changes as they auc<*essivcly oc<*\irred ! — 
C’atipknteu \attire and .l/n??, lect. 15, p. 
434. (A., 1880.) 

228. ARITHMETIC OF PRIMITIVE 

MAN — Standards of Compnfafion Limited , — 
The standards of compound arithmetic were 
very low among the Andamanese. About 
forty pounds was a man’s lojul, and any- 
thing above that would simply be more 
than a man’s load. Size was rated by well- 
known natural objects, seeds, fruits, nuts, 
f*te. Capacity was counted by handfuls, 
basketfuls, bucket f\ils, cnnoef\ils. There is 
no prescribed form or dimensions for any 
^^.lect. No tallies were kept nor counters. 


aud this is very low down, because all 
American tribes knew the use of tallies. 
Distance was spoken of as a bow.shot, or as 
from there to there, indicating the limits 
Fifteen miles, about, was a day’s journey, 
and over that was said to “ ex(!eed a day’s 
journey.” — Ma.son Origins of Invention, ch. 
2, p. 69. (S., 1899.) 

221). ARMOR DERIVED FROM ANI- 
MALS — The CuirasH Originally of Leather — 
Ijater I mi ta lion of the Scales of Fish or 
Reptile. — How the warrior’s armor comes 
from the natural armor lof animals is 
plainly to be seen. The beast’s own hide 
may be used, as where one sees in museums 
the armor of bearskins from Borneo, or 
breastplates of crocodile’s skin from Egypt. 
The name of the cuirass shows that it was 
at fust of leather, like the buff jerkin. 
The Bugis of Sumatra would make a 
breastplate by sewing upon bark the cast- 
off scales of the ant-eater, overlapping as 
the animal wore them; and so the natural 
armor of animals was imitated by the 
SNarmatians, with their slices of horses’ 
hoofs sewed togctlier in overlapping scales 
like a fir-cone. Such dpvice.s, when metal 
came in, would load to the scale armor of 
the Greeks, imitated from fish-scales and 
serpent-scales, while their chain-mail is a 
sort of netted garment made in metal. The 
armor of the middle ages continued the an- 
cient kind's, now protecting the whole body 
with a suit from head to foot (cap-5-pie) 
of iron scales, or mail (that is, meshes), or 
of jointed plates of iron copied from the 
crab and lobster, such as the later suits of 
armor which decorate onr manorial halls. — 
Tyi.or Anthropology, ch. 9, p. 222. (.\., 

1899.) 

280. ARREST OF THE BODY— 3/on 

Walking Knet and Making Tools Thence- 
ftuth Drvchtprd Mind. — From the time 
when the ancc'^tral man first walked erect, 
with Iiand« freed from any active part in 
locomotion, and when his brain-power be- 
came sntliciont to cause him to use his 
hands in making weapons and tools, houses 
and clothing, to use fire for cooking, and 
to plant seeds or roots to supply himself 
with stores of b^od, the power of natural 
selection would cease to aet in producing 
modifications of his body, hut would con- 
tinuously advance his mind through the 
development of its organ, the brain. Hence 
man may have become truly man — the 
species, flmnn sapirn.'i — even in the Miocene 
period: and while all other mammals were 
hei*oming mollified from age to age under 
the intlnenee of ever-changing physieal^and 
hiologii*al conditions, ho would he advancing 
mainly in intelligence, hut perhaps also in 
stature, ami hv that advance alone would 
he able to maintain bimself as the master 
of all other animals and as the most wide- 
spread occupier of the earth. — WALLACE 
Danrinistn, ch. 15. p. 30S. (Hum.) 
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231. Man Will Develop 

Ao Further as an Animal. — “ On the earth 
there will never be a higher eroature than 
man'’ (Fiske, “Destiny of Man," p. 2(5). 
It is a daring prophecy, but every proba- 
bility of science attests the likelihood of its 
fulfilment. 

This is not a conceit of science, nor a 
reminiscence of the pre-Copernicaii idea 
that the center of the universe is the world, 
and the center of the world man. It is the 
sober scientific probability that with the 
body of man tjhe final fruit of the tree of 
organic evolution has appeared; that the 
highest possibilities open to flesh and bone 
and nerve and muscle have now been real- 
ized; that in whatever direction, and with 
whatever materials, evolution still may 
work, it w'ill never produce any material 
thing more perfect in design or w’orkman- 
ship; that in man, in siiort, about this 
time in history, we are confronted with a 
stupendous crisis in Nature — the arrest of 
the animal. — Drummond Ascent of Man, ch. 
3, p. 99. (J. P., 1900.) 


232. ARREST OF THE HAND— 

Are External Hands. — As the hand was 
given more and more to do, it became more 
and more adapted to its work, l.’p to a 
point, it responded directly to each new 
duty that w’as laid upon it; but only up to 
a point. There came a time w'hen the neces- 
sities became too numerous and too varied 
for adaptation to keep pace w’ith them. 
And the fatal day came, the fatal day for 
the hand, when he who bore it made a new 
discovery. It W'as the discovery of tools. 
Henceforth what the hand used to do, and 
W’as slow’ly becoming adapted to do better, 
was to be done by external appliances; .so 
that if anything new' arose to be done, or to 
be better done, it was not a better han«l 
that w'as now’ made, hut a better tool. 
Tools are external hands. Levers are the 
extensions of the bones of the arm. Ham- 
mers are callous substitutes fdr the fist. 
Knives do the work of nails. The vise and 
the pincers replace the fiU'^ers. The <lay 
that caveman first split the marrow’-bonc 
of a bear by thrusting a stick into it. and 
striking it home with a stone — that day the 
doom of the hand w’as se;ilc<l. — Diu’MMovd 
Ascent of Man. ch. 3, p, 102. (J, P,, 1900.) 

233. ART AMONG ANCIENT CAVE- 
MEN — Forgeries Detected hg Lack of AntUpie 
Skill — pictures Made hy Australian and 
South African Savages. — The .sk(*t<*bes and 
carvings of animals done bv the old cave- 
men of Europe have so artistic a touch that 
some have supposed them modern forgerie.s. 
But* they are admitted to be genuine and 
found over a wide district, while forgeries 
w’hich have been really done to palm off on 
collectors are just W'anting in the peculiar 
skill with W’hich the savages who lived 
among the reindeer and mammoths knew 
how’ to catch their forms and attitudes. 

. . . The art of coloring would naturally 


I 

1 


arise, for savages who paint their ow'H 
bodies with charcoal, pipe-clay, and red and 
yellow’ ocher, would daub their carved fig- 
ures and fill in their outline drawings with 
the same colors. Travelers in Australia, 
sheltering from the storm in caves, wonder 
at the cleverness of the rude frescos on the 
cavern- walls of kangaroos and emus and na- 
tives dancing, while in South Africa the 
bushmen’s caves show paintings of them- 
selves with bow’s and arrow’s, and the bul- 
loek-wagons of the white men, and the 
dreaded figure of the Dutch Boer with his 
broad-brimmed hat and pipe. — Tylor An- 
thropology, ch. 12, p. 301, (A., 1899.) 

234. ARTIFICIALITY DESTROYS 
MENTAL FREEDOM— True Love of NcUure 
Wanting in Persian Poetry. — Both Iran 
and Turan are wanting in woodland sce- 
nery, and also, therefore, in the hermit life 
of the forest, which exercised so pow'erful 
an influence on the imagination of the In- 
dian poets. Gardens refreshed by cool 
springs, and filled with roses and fruit- 
trees, can form no substitute for the wild 
and grand natural scenery of Hindustan. 
It is no wonder, then, that tlie descriptive 
poetry of Persia was less fresh and ani- 
mated, and that it w’as often heavy and 
overcharged with artificial adornment. 

. . . Sadi, in his Dostan and Oulistan 

(Fruit and Rose Gardens), may be re- 
garded as indicating an age of ethical 
teaching, while Hafiz, w'hose joyous view’s 
of life have caused him to be compared to 
Horace, may be considered by his love-songs 
as the type of a liigh development of lyrical 
art; but in both bombastic affectation too 
frequently mars the deseriptions of nature. 
The darling subject of Persian poetry, the 
“ loves of the nightingale and the rose," 
recurs with wearying frequency, and a genu- 
ine love of nature is lost in the East amid 
the artificial conventionalities of the lan- 
guage of flowers. — Humboldt Co.smos, vol. 
ii. pt. i, p. 04. (H., 1897.) 

2.35. ARTISAN MAY BECOME A 
SCHOLAR — (}jyf)ortunities of Stone-mason in 
Hcology. — I advise the stone-mason, for in- 
stance. to acquaint himself with geology. 
Much of his time must be spent amid the 
rocks and quarries of widely separated lo- 
ealities. ... In some respects his ad- 
vantages are superior to those of the ama- 
teur himself. The latter must often pro- 
nounee a formation unfos.siliferoiis when, 
after the examination of at most a few 
days, he discovers in it nothing organic; 
and it w’ill be found that half the mistakes 
of geologists have arisen from conclusions 
thus hastily formed. But the working man, 
W’hose employments have to be carried on in 
the same formation for months, perhaps 
years, together, enjoys better opportunities 
for arriving at just decisions. There are, 
besides, a thousand varieties of accident 
w’hieh lead to discovery — floods, storms, 
landslips, tides of unusual height, ebbs of 
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extraordinary fall: and the man who plies 
his labor at all seasons in the open air has 
by much the best chance of profiting by 
these. There are formations which yield 
their organisms slowly to the discoverer, 
and the proofs which establish their place 
in the geological scale more tardily still. I 
was acquainted with the old red sandstone 
of Ross and Cromarty for nearly ten years 
ere I had ascertained that it is richly fos- 
siliferous — a discovery which, in exploring 
this formation in those localities, some of 
our first geologists had failed to anticipate. 

1 was acquainted with it for nearly ten 
years more erfe 1 could assign to its fossils 
their exact place in the scale. — Miller The 
Old Red Sandstone, ch. 1, p. 13. (G. & L., 

1851.) 

230. ARTIST FEARING BLINDNESS 

— Scientist Explains Difficulty — Prediction 
of Recovery Fulfilled. — One of the most 
interesting cases of diffraction by small par- 
ticles that ever came before me was that of 
an artist whose vision was disturbed by 
vividly colored circles. He was in great 
dread of losing his sight; assigning as a 
cause of his increased fear that the circles 
were becoming larger and the colors more 
vivid. I ascribed the colors to minute par- 
ticles in the humors of the eye, and ventured 
to encourage him by the assurance that the 
increase of size and vividness on the part of 
the circles indicated that the dilfraoting par- 
ticles were becoming smaller, and that they 
might finally be altogether absorbed. The 
prediction was verified. — T yn'dai.l Ijctures 
on Liyht, lect. 2, p. 92. (A., 189S.) 

237. ARTIST, SCIENTIFIC BLUNDER 

OF — Asiatic Monkey Given Prehensile Tail . — 
An amusing illustration of the wide-spread 
ignorance which exists as to such matters, 
and also of the use of the imagination in a 
way not strictly scientific, occurred with 
reference to the Prince of Wales’s visit to 
India some years ago. Among other places 
of interest the Prince visited wa.s the Tem- 
ple of Monkeys at Renares. His visit was 
duly depicted in one of the illustrated jour- 
nals, and no doubt with scrupulous fidelity 
in all these points to which the artist di- 
rected his attention. Nevertheless these 
monkeys are repre.sented as having prehen- 
sile tails; which is about as accurate as 
would be a picture of a fox-hunt hy a sup- 
posed eye-witness wherein the hounds should 
he represented each with a fox’s brush for 
tail [none but American monkeys having 
prehensile tails]. — Mivart Typcfi of Animal 
Life, ch. 1, p. 5. (L. 11. & Co., lSO;i.) 

238. ARTIST, SELECTION THE SE- 
CRET OF HIS POWER— of Works of 
Art Due to Elimination. — The arti.st selects 
his items, rejecting all tones, colors, shapes, 
which do not harmonize with each other 
and with the main purpose of his work. 
That unity, harmony, “ convergence of char- 
acters/* as M, Taine calls it, which gives to 


works of art their superiority over w'orks of 
nature, is wholly due to elimination. Any 
natural subject will do, if the artist has wit 
enough to pounce upon some one feature of 
it as characteristic, and suppress all merely 
accidental items which do not harmonize 
with this. — James Psychology, vol. i, ch. 9, 
p. 287. (11. li. & Co., 1899.) 

239. ARTS AND SCIENCES, GROWTH 

OF — From Bow through Crossbow to Musket. 
— Arts and science.s never spring forth per- 
fect, like Athene out of the split head of 
Zeus. They come on by successive steps, 
and where other information fails the ob- 
server may often tru.st himself to judge 
from the mere look of an invention how it 
probably arose. Thus no one can look at a 
cros.sbo\v and a common longbow without 
being convinced that the longbow was the 
earlier, and that the crossbow was made 
afterwards by fitting a common bow on a 
stock, and arranging a trigger to let go the 
string after taking aim. Tho history fails 
to tell us who did this and when, we feel al- 
most as sure of jt as of the known historical 
facts that the crossbow led up to the match- 
lock, and that again to the flint-lock mus- 
ket, and that again to the percussion mus- 
ket, and that again to the breech-loading 
rifle. — Tylor Anthropology, ch. 1, p. 18. 
(A., 1899.) 

240. ASCENT FROM BRUTE TO MAN 

— Alpine Heights of Intellect — Marvelous 
Endoument of Speech — Spiritual Exalta- 
tion. — Nay, more; thoughtful men, once 
escaped from the blinding influences of tra- 
ditional prejudice, will find in the lowly 
stock whence man has sprung the best evi- 
dence of the splendor of his capacities, and 
will discern in his long progress through 
the past a reasonable ground of faith in his 
attainment of a nobler future. 

They will remember that in comparing 
civilized man with the animal world one is 
as the Alpine traveler, who sees the moun- 
tains soaring into the sky, and can hardly 
discern whore the deep-shadowed crags and 
roseate peaks end and where the clouds of 
heaven begin. Surely the awe-struck voy- 
ager may be excused if at first he refuses to 
believe the geologist, who tells him that 
these glorious masses are, after all, the 
hardened mud of primeval sea?, or the 
cooled slag of subterranean furnaces — of 
one substance with the dullest clay, but 
raised by inward forces to that place of 
proud and seemingly inaccessible glory. 

Rut the geologist is right : and due re- 
flection on bis teachings, instead of di- 
minishing our Tcverence and our wonder, 
adds all the foreo of intellectual sublimity 
to tho more esthetic intuition of the unin- 
structed beholder. 

And after passion and preiudiee have 
died, away the same result will attend the 
teachings of the naturalist respecting that 
great Alps and Andes of the linng world— 



man. Our reverence for the nobility of 
manhood will not be lessened by the knowl- 
edge that man is, in substance and in struc- 
ture, one with the brutes: for lie alone 
possesses the marvelous endowment of in- 
telligible and rational speech whereby, in 
the secular period of liis existence, he has 
slowly aecuinuhited and organized the ex- 
perience which is almost wholly lost with 
the cessation of every individual life in 
other animals; so that now he stands 
raised upon it as on a mountain-top, far 
above the level of his humble fellows, and 
transfigured from his grosser nature by re- 
fiecting, here and there, a ray from the in- 
finite source of truth. — llrxLEY Man's 
Place in \aturc, p. 234. (Hum.) 

241. ASPIRATION OF SCIENCE LIM- 
ITLESS— The idea of limitation to 
thought or achievement no longer enters the 
imagination. 1‘he depth of the sea. the 
distances of the stars, the concealment of 
the earth's treasures, the minuteness ^»f 
the springs of life and sense, the multi- 
plicity and complicity of #{ihenomena arc 
only so many incitements to greater achieve- 
ments. The daring souls of this decade are 
determined at any risk to answer the in- 
quiry of Pontius Pilate, What is truth? 
With sympathetic enthusiasm we wave 
them on, bidding them (Jodspeed. — Ma.sox 
The Birth of In vent ion. An Address. 
[Washington, D, C., ISDl.] 

242. ASSIMILATION OF COLOR TO | 

ENVIRONMENT — Trant*imreney of Pelagic 
Animals . — An . . . illustration of gen- 

eral assimilation of color to the surnuind- 
ings of animals is furnished by the inhabit- 
ants of the deep oceans. Professor Mose- 
ley, of the C’hallenger Expedition, in his 
British Association lecture on this subjec*^, 
says: ^lost characteristic of pelagie 

animals is the almost crystalline trans- 
parency of their bodies. So j)erfect is this 
transparency that very many of them are 
rendered almost entirely invisible when 
floating in the water, whii** some, even when 
caught and held up in a glass globe, arc 
hardly to be seen. The skin, nerves, mus- 
cles, and other orgms are absolutely hya- 
line and transparent, but the liver and di- 
gestive tract often remain opaque and of a 
yellow or brown color, and exact I v resemble 
when seen in the water small pieces of float- 
ing seaweed.’" Such marine organisms, how- 
ever, as are of larger size, and either occa- 
sionally or habitually float bn the surface, 
are beautifully tinged with blue above, thus 
harmofiizing with the color of the sea as 
seen by hovering birds; while they are whit-e 
below, and arc thu.s invisible against the 
wave-foam and clouds as seen by enemies be- 
neath the surface. Such are the tints of the 
beautiful midibranchiate molbisk. Olaneus 
aflanfirus, and many others.-- -Wallace 
Darwinism, ch. G. p. 132. alum., 1880 ) 


243. ASSOCIATION A SOURCE OF 
POWER — Greyariovs Animals j However De- 
fenseless, Buroivo — Each Has the Foresight 
and Perception of the Herd. — One of these 
advantages [of gregariousness], obviously, 
in the more physical strength of numbers. 
But there is another and a much more im- 
portant one — tlie mental strength of a com- 
bination. Here is a herd of deer, scattered, 
as they love to be, in a string, a quarter of a 
' mile long. Every animal in the herd not 
only .shares the physical strength of all the 
rest, but their powers of observation. Its 
foresight in presence of possible danger is 
the foresight of the herd. It has as many 
eyes as the herd, as maii}^ ears, as many, 
organs of smell; it.s nervous system extends 
throughout the whole space covered by the 
line; its cuviroiiment, ill short, is not only 
what it hears, .sees, smells, touches, tastes, 
but what every single memher hoars, sees, 
smells, touelies, tastes. This means an 
enormous advantage in the struggle for life. 
What deer have to arm themselves most 
against is surprise. When it comes to an 
ailual fight, comrades are of little use. At 
that crisis the others run away and leave 
the victims to their fate. But in helping 
one another to avert that crisis, the value 
of this mutual ai<l is so great that gre- 
garious animals, for the most part timid 
and (h'fenseloss as individuals, have sur- 
vived to occupy in untold multitudes the 
highest places in nature. — nurMMOND As- 
rent of Man. p. 155. (J. P., 1000.) 

244. ASSOCIATION IN THOUGHT— 

Inti rdependcnve of the X’arious Parts of the 
Brain. — Every nanmble thing, act, or rela- 
tion has numerous properties, qualities, or 
aspects. In our minds the properties of 
each thing, together with its name, form 
an as.^ociated group. If ditrerent parts of 
the brain are severally concerned with the 
several properties, and a farther part with 
the hearing, and still anntlier with the nt- 
i tering, of the name, there must inevitably 
be brought about (through the law of asso- 
('iation) sueh a dynamic eonnoetion 
amongst all these hrain-parts that the ac- 
tivity of any one of them will be likely to 
;iwaken the activity of all the rest. When 
we are talking as we think, the uUiinate 
process is that of utterance. If the brain- 
part for that be injured, speeeh is impos- 
sible or disord(‘rly, even tlio all the other 
brain-parts be intact. — James Psychology, 
vol. i. cb. 2. f>. 57. (H. H. & (V».. 1890.) 

245. ASSOCIATION OF THE IMPRES- 
SIONS OF DIFFERENT SENSES- Trme/i 
Airalicns Memories of Sight and Sound . — 
.Vssoeintion oeeiirs as amply between im- 
pressions of ditTerent senses as between 
homogeneous sensations. Seen things and 
heard things cohere wdth each other, and 
nith odors and tastes, in representation, in 
the .same order in which they cohered as im- 
pressions of the outer wwld. Feelings of 
contact reproduce similarly the sights. 
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sounds, and tastes with which experience 
has associated them. In fact, tlie “ ob- 
jects ** of our perception, as trees, men, 
houses, microscopes, of which the real world 
seems composed, are nothing but clusters 
of qualities which tlirough simultaneous 
stimulation have so coalesced that the mo- 
ment one is excited actually it serves as a 
sign or cue for the idea of the others to 
rise. Let a person enter bis room in the 
dark and grope among the objects there. 
The touch of the matches will instanta- 
neously recall their appearance. If his 
hand conies in contact with an orange on 
the table, the golden yellow of the fruit, its 
savor and perfume will forthwith shoot 
through his mind. In passing the hand 
over the sideboard or in jogging the coal- 
scuttle with the foot, the large, glossy, dark 
shape of the one and the irregular blackness 
of tlie other awaken like a Hash and con- 
stitute what we call the recognition of the 
objects. The voice of the violin faintly 
echoes through the mind as the hand is laid 
upon it in the dark, and the feeling of the 
garments or draperies which may hang 
about the room is not undiTstood till the 
look correlative to the feeling has in each 
c}iJ«e been resuscitated. . . . We can- 

not hear the din of a railroad train or the 
yell of its whistle without thinking of its 
long, jointed appearance ana its headlong 
speed, nor cateli a familiar voiee in <i 
erowd without recalling, with the name of 
the speaker, als(» his face. — J amks Psychni- 
oqtf, vol. i, eh. 14, p. ooo. (11. H. & (’<)., 
I'SOO.) 

240. ASSOCIATION, THE SPIRIT OF 

— PoH'vr of Voluniarif Sociiticfi — ('hurch — 
Country . — New motives can be evoked and 
put in aetion by the adopting of appropri- 
ate means. The mere founding, for ex- 
ample, of a voluntary society for any given 
purpose evolves out of the primary ele- 
ments of human ehara<*ter a Intent for<-e of 
the most powerful kind, Tiamoly. the mo- 
tive — the sentiment — the feeling — the pas- 
sion, ns it often is, of the spirit of associa- 
tion. This ‘is a passion which defies anal- 
ysis. The e3Tiie may redmr it to a form 
of selfishness — and undoubte<lly tlie identi- 
fication of the interests, and the desires of 
self with the society for which this passion 
is conceived, lies at its verv root and is of 
its very essence. If is true, also, that it is 
a passion so powerful as to need strong con- 
trol — without which control it generates 
some of the very meanest emotions of the 
heart. Out of it there has come, and there 
comes again and again from age to age, a 
spirit of hatred even against good itself, 
when that good is the work of an\' one who 
“ followeth not us.” If, is a force, neverthe- 
less. rooted in the nature of man. implanted 
there as part of its constitution, and. like 
all others of this eharaeter. given him for 
a purpose, and having its own legitimate 
field of operation. Nor is that field n nar- 


row one. The spirit of association is the 
fountain of mucli that is noblest in human 
character, and of much that is most heroic 
in human conduct. For all the desires and 
aspirations of self are not scHisli. The in- 
terests of self, justly appreciated and right- 
ly understood, may he, nay indeed must bo, 
tlie interests also of other men — of society 
— of country — of the church, and of the 
world. — Argyll Reign of Law, ch. 7, p. 210. 

( Hurt.) 

247. ASSUMPTION NECESSARY TO 

MAINTAIN A THEORY — SpontaneonH 6'cn- 
vraiioa Aciv/* Rnown — Assumed in Order 
1(j Dispense with a Creator . — The origin of 
the first ^lonera by spontaneous generation 
appear.s to us as a simple and necessary 
(‘Vent in the process of the development of 
the earth. We admit that this process, as 
long as it is not directly observed or re- 
jieated by experiment, remains a pure hy- 
pothesis. Hut I must again sa\'^ that this 
h\’polhesis is indispensable for the con- 
sistent (-omplelion of the non-miraculous 
history of cr(‘ation, that it has absolute^ 
nothing forced or miraculous about it. and 
that certainly it can never be positivolv re- 
futed. It must also be taken into consid- 
eration that the process of spontaneous gen- 
eration, even if it still took place dail\* and 
hourly, would in an\' case he exc’oedingly 
dillieult to observe and cstabli-ih with ab- 
solute certainty as such. This is also the 
opinion of Xaegeli, the ingenious investi- 
gator, and he, in liis admirable chapter on 
spontaneous generation, maintains that “to 
denv spontaneous generation is to proclaim 
miraeh's.” — Haeckkl Historu of Creation, 
vol. i, eh. 15. p. 422. (K. P. & Co.. 1S99.) 

248. ASSUMPTIONS OF MONISM— 

Spoutanrous (Irneration Xerer Proved — 
Mind to Be Kvolred from Fire-mist — Faith 
Demanded in i*hilusophic Creed . — It is 
plain that we might here enter our dissent 
from Haeeker.s method, for he requires us, 
before we can proceed a single step in the 
ev<»lution of man. to assume many things 
which ho cannot prove. What evidence is 
there, for example, of the possibility of the 
development of the rational and moral na- 
ture of mail from the intelligence and the 
instinct of the lower animals, or of the 
neeessarv dependence of the phenomena of 
mind on the structure of hrain-eells? The 
evidence, so far as it goes. s('ems to tend 
the other war. What proof is there of the 
sp<»ntaneons evolution of living forms from 
inorganic matter? Experiment so far nega- 
tives the pc^ssihilitv of this. F.ven if we 
give TTaeekel. to begin with, a single living 
cell or granule of protoplasm, we know that 
this protoplasm must have been produced 
bv the agency of a living vegetable cell pro- 
vionslv existing: and wc have no proof 
that it ('an be prodiu'cd in any other way. 
Again, what particle of evideni'e have we 
that the atoms or the energy of an incan- 
d('se(‘nt fire-mist have in them anything of 
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the power or potency of life? We must 
grant the monist all these postulates as 
pure matters of faith before he can begin 
his demonstration; and, as none of them 
are axiomatic truths, it is evident that so 
far he is simply a believer in the dogmas of 
a philosophic creed, and in this respect weak 
as other men whom he a fleets to despise.-— 
Dawson Facts and Fancies in Modern Sci- 
ence, lect. 1, p. 58. (A. B. P. S.) 

249. ASSURANCE OF OUR OWN RE- 

ALITY — W’e reach thus the important 
conclusion that our own reality, that sense 
of our own life which we at every moment 
possess, is the ultimate of iiltimates for our 
belief. “ As sure as I exist! ” — this is our 
uttermost warrant for the being of all 
other things. — James Psychology, vol. ii, 
ch. 21, p. 21)7. (H. H. & Co., 1899.) 

250. ASTEROIDS, COUNTLESS HOST 

OF — Photography Saipamen the Human Eye 
in Observing — Study of This Band a Special 
Department of Science, — The detection of 
new members of the solar system has come 
to be one of the most ordinary of astro- 
nomical events. Since 184(> no single year 
has passed without bringing its tribute of 
asteroidal discovery. . . . Both [time 

and diligence] are vastly economized by the 
photographic method. Tedious compari- 
sons of the sky with charts are no longer 
needed for the identification of unrecorded, 
because simulated, stars. Planetary bodies 
declare themselves by appearing upon prop- 
erly exposed sensitive plates, not in circu- 
lar, but in linear form. Their motion c<jn- 
veits their images into trails, long or short 
according to the time of exposure. . . . 

Far more onerous than the task of their 
discovery is that of keeping them in view 
once discovered — of tracking out their 
paths, fixing their places, and calculating 
the disturbing efTects upon them of the 
mighty Jovian mass. These complex opera- 
tions have come to be centralized at Berlin 
under the superintendence of Professor 
Tictjen, and their results are given to the 
public through the medium of tin? Berliner 
Asironomisches Jahrhuch. — Clerke Tlistory 
of Astronomy, pt. ii, ch. 8, p, 340. (Bl., 

1893.) 

251. ASTRONOMY A CONTINUOUS 
SCIENCE — Each Discoverer Duihls on Pre- 
vious^ Discoveries. — The theory of universal 
gravitation was founded by ‘Xewton upon 
the laws of Kepler, the observations and 
measurements of his French contempo- 
raries, and the geometry * of Apollonius. 
Kepler used as his matc*rial the observa- 
tions 'of Tycho Brahe, and built upon the 
theory of Copernicus. When we seek the 
origin of the instruments used by Tvcho, 
we soon find ourselves among the medieval 
Arabs. The discovery of the true sysKmi of 
the w'orld by ropernicus was on! v possible 
by a careful study of the laws of apparent 
motion of the jvljneis as expressed in the 


epicycles of Ptolemy and Hipparchus. In- 
deed, the more carefully one studies the 
great work of Copernicus, the more sur- 
prised he will be to find how completely 
Ptolemy furnished him both ideas and ma- 
terial. If we seek the teachers and prede- 
ee.ssors of Hipparchus, we find only the 
shadowy forms of Egyptian and Babylonian 
priests, whose names and writings are all 
entirely lost. In the earliest historic ages, 
men knew that the earth was round; that 
the sun appeared to make an annual revo- 
lution among the stars; and that eclipses 
were caused by the moon entering the 
shadow of the earth, or the earth that of 
the moon. — Newcomb Popular Astronomy, 
I)t. i, int., p. 1. (H., 1899.) 

252. ASTRONOMY, FASCINATION OF 

— Compared with Novel-reading — Astron- 
omy Instructs — The Novel Gives No Ad- 
vance in Knowledge. — Such a book [a popu- 
lar treatise on astronomy], altho of more 
real interest and more attractive than a 
novel, should be read with attention, and 
only on this condition can the ideas it con- 
tains impart lasting scientific instruction. 
But whereas when we reach the la.st page 
of a novel we know just as much as when 
we began the first, we must be either blind 
or oblivious to all intellectual apprehension 
if the reading of a scientific work does not 
greatly extend the sphere of our knowledge, 
and does not more and more elevate the 
level of our judgment. We might oven say 
that in our age it should be impossible for 
any one’s mind to be so little cultivated as 
to remain in ignorance of the absolute 
truths revealed by the grand conquests of 
modern astronomy. — Flammarion Popular 
Astronomy, p. 2. (A.) 

25.3. ASTRONOMY, GENERALIZA- 
TIONS OF — The Indefinitely Great and the 
Indefinitely Little .Hike Her Promnee . — 
Astronomy generalizes the results of other 
s<-ienees. She exhil)it8 the laws of Nature 
working over a wider area, and under more 
varied conditions, than ordinary experience 
[►resents. Ordinary experience, on the other 
hand, has become indispensable to her 
progress. She takes in at one view the in- 
definitely great and the indefinitely little. 
The mutual revolutions of the stdlar multi- 
tude? during tracts of time which Hec»m to 
lengthen out to eternity as the mind at- 
tempts to traver.se them, she does not admit 
to be beyond her ken; nor is she indifTercnt 
to the constitution of the minutest atom 
of matter that thrills the ether info light. — 
Clerke History of Astronomy, int., p. 9. 
(Bl., 1893.) 

254. ASTRONOMY IN ANCIENT EGYPT 

— Discoveries Hccorded in Structure of the 
Pyramids . — The Egyptians, who built the 
great pyramids nu)re than forty c?onturies 
ago, eonstruetfMl the passages w'hich permit 
us to penetrate into the interior exactly in 
the direction of the north, and at an in- 
clination of 27 degrees, which is precisely 
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the altitude which the pole star of that day, 

0 ^ Draconis, attained at ita lower tranait 
across the meridian. — F lammakion Popular 
Astronomy, p. 31). (A.) 

255. ASTRONOMY IN CHINA— 

Fitly Termed Astrology — Calculations 
Crossly Erroneous. — Arguments in support 
of the presumed knowledge of the Chinese 
regarding navigation are often based on 
their alleged attainments in astronomy; 
for they have undoubtedly studied the phe- 
nomena dealt with by that science since 
time immemorial. But their calculations 
of eclipses have been found erroneous ; and 
the astronomer Cassini, in examining an 
observation of one winter solstice very cele- j 
brated in their annals, discovered therein i 
an error of no less than 487 years. They | 
are rather astrologers than astronomers, j 
and their tribunal of mathematics, exist- • 
ing, as it has, for centuries, has found its 
chTef occupation in indicating to tlie gov- j 
ernment fortunate days for national enter- j 
prises or ceremonials rather than in gatlier- ! 
ing the results of observation. In brief, ! 
their system of astronomy is rigidity itself, 
and if its predictions fail they argue that ; 
the fault is not in themselves, but in their | 
stars, and settle the matter by deferring : 
further prophecy until after the event. — i 
Park Bknjamix futellectual Pise in Elec- i 
tricity, ch. 3, p. 70. (J. W., 1808.) j 

250. ASTRONOMY MADE POSSIBLE j 
BY MATHEMATICS— Ancicnf Thinkers iVc- j 
pared the Way for Modern Discoverers — 
Jxeason Directs the Telescope. — The age of ; 
the Ptolemies was a most brilliant epoch 
in the prosecution of mathematical invea- j 
tigations. In the .same century there ap- 
peared Euclid, the creator of mathematics ! 
as a science; Apollonius of Perga, and j 
Archimedes, who visited Egypt, and was 
connected thro\igh (^onon with the s'^hool of ! 
Alexandria. The long period of time which 
leads from the so-called geometrical anal- 
ysis of Plato ... to the age of Kep- 
ler and Tycho Brahe, Euler and Clairaut, 
D’.Membert and Laplace, is marked by a 
series of matheniatica! dis<-overies without 
which the laws of the motion of the 
heavenly bodies and their nuitual relations 
in the regions of space wouhl not have been 
revealed to mankind. While the telescope 
serves as a means of penetrating .space, and 
of bringing its remedest regions nearer to 
us, mathematics, by imluctive reasoning, 
h:»vo led us onward to the rmnotest regions 
of heaven, and brought a portion of them 
within the range of our possession; nay. in 
our own times — so propitious to extension 
of knowledge — the application of all the 
elements yielded by the present condition 
of astronomy has even reve.Mlo«l to the in- 
tellectual eye a heavenly body, and assigned 
fo it its place, orbit, and mass, before a 
single telescope had been directed toward it. 
'^TL'mrot.dt Cosmos, vol. ii, pt. ii, p. 17t>. ! 
^n.. isf)7.) I 
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257. ASTRONOMY OF ANTIQUITY 

— Huhsliiute for the Telescope — Lensless 
Tubes Excluded Diffused Light. — We find, 
without including the epoch of the Chal- 
deans, Egyptians, and Chine.se, that more 
than nineteen centuries intervened between 
the age of Timochares and Aristillus and 
the discoveries of Galileo, during w’bich 
period the position and course of the stars 
were observed by the eye alone, unaided by 
instruments. . . . We are astonished 

that Hipparchus and Ptolemy should have 
been .so well accpiainted with the precession 
of the equinoxes, the complicated move- 
ments of the planets, the two principal 
inequalities of the moon, and the position 
of the .stars; that Copernicus should have 
had .so great a knowledge of the true .sys- 
tem of the universe; and that Tycho 
Brahe should have been so familiar wdth the 
iiietlmds of practical astronomy before the 
diM-overy of the telescope. Long tubes, 
which were certainly employed by Arabian 
astronomers, and very probably also by the 
Greeks and Romans, may indeed, in some 
degree, have increa.sed the exactness of the 
observations by causing the object to be 
seen through diopters or slits. Abul-Has- 
san speaks very distinctly of tubes, to the 
extremities of which ocular and object 
diopters were attached ; and instruments 
so constructed W’cre used in the observatory 
founded by Hulagu at Meragha. If stars be 
more easily di.scovered during twdlight by 
means of tubes, and if a star be sooner re- 
vealed to the naked eye through a tube than 
without it, the reason lies, as Arago has al- 
ready observed, in the circumstance that 
the tube conceals a great portion of the dis- 
turbing light diffused in the atmospheric 
strata between the star and the eye applied 
to the tube. In like manner, the tube pre- 
vents the lateral impression of the faint 
light which the particles of air receive at 
night from all the other stars in the firma- 
ment. The intensity of the image and the 
size of the star are apparently augmented. 
In a frequently emendated and much con- 
tested passage of Strabo, in which mention 
is made of looking through tubes, this en- 
larged form of the stars ’’ is expressly 
mentioned, and is erroneously ascribed to 
refraction. — Himuoldt Cosmos, vol. iii. p. 
4-2. (11.. 1807.) 

258. ASTRONOMY OF THE EARLY 
WORLD — A Slow Growth through Protracted 
Ch.servation. — Wherever steppes. gras-y 
plains, or sandy wastes present a far-ex- 
tended horizon. "those constellations whose 
rising or setting corresponds with the busy 
seasons and requirements of pastoral and 
agricultural life have become the subjeet 
of attentive consideration, and have gradu- 
ally led to a symbolizing coniUMtion of 
ideas, ^fen thus became familiarized with 
the aspect of the heavens before the de- 
velopment of measuring astronomy. They 
soon perceived that besides the daily move- 
ment from east to w’est. whiidi is common 
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to all celestial bodies, the sun has a far 
slower proper motion in an opposite direc- 
tion. 'I'he stars which shine in the evening 
sky sink lower every day, until at length 
they are wholly lost amid the rays of the 
setting sun; while, on the other hand, 
those stars which were shining in the morn- 
ing sky, before the rising of the sun, recede 
further and further from it. In the ever- 
changing aspect of the starry heavens suc- 
cessive constellations are always coming to 
view. A slight degree of attention suflices 
to show’ that these arc the same which had 
before vanished in the west, and that the 
stars which are opposite to the sun, setting 
at its rise and rising at its setting, had 
about half a year earlier been seen in its 
vicinity. P>om the time of Hesiod to Eu- 
doxus, and from the latter to Aratus and 
Hipparchus, Hellenic literature abounds in 
metaphoric allusions to the disappearance 
of the stars amid the sun’s rays, and their 
appearance in the morning twilight — their 
heliacal setting and rising. An attentive 
observation of these phenomena yielded the 
earliest elements of chronology, which were 
simply expressed in numbers, while myth- 
ology, in accordance with the more cheerful 
or gloomy tone of national character, con- 
tinued simultaneously to rule the heavens 
with arbitrary despotism. — Humboldt Cos- 
mos, vol. iii, p. 118. (H., 1897.) 

250, ASTRONOMY ORIGINATED 
WITH THE MOON— The light of the 
moon was the first astronomical illumina- 
tion. Science commenced with this dawn, 
and age by age it has conquered the stars 
and the immense universe. This sweet and 
calm light releases our thouglits from ter- 
restrial bonds and compels us to think of 
the sky; then the study of other worlds 
develops, ob.servations increase, and as- 
tronomy is founded. It is not yet the 
heavens, and it is already more than the 
earth. The silent star of night is the first | 
halting-place on a voyage towards the in- 
finite. — Flammariox 'popular Astronomy, | 
bk. ii, ch. 1, p. 81. (A.) 

260. ASTRONOMY, PRECISION OF— 

Eclipses Predicted Eryiturics in Advance 

Traced Hack ("cntnrics in the Past — Miss- 
ing Date of Herodotus Eujjplied — Cniforni’ 
ity of yiature Pr*}red. — Now', on the con- 
trary, with the much more precise knowl- 
edge w'c have of the moon's motion, w’c arc 
in a position to calculate and foretell for a 
great number of years, and even eentiiricM 
in advance, not only the general circum- 
stances of eclipses of the moon, but even the 
detailcfl course of eclipses of the sun. \Vc 
can even, by a retrospective examination, 
give an account of all the circumstances 
which an ancient eclipse should have pre- 
sented in such or such a localitv, and find 
the precise date of certain historical events 
of which the epoch is a subject of discussion. 
An eclipse of the sun is a veritable rarjtv 
for any given place. (Thu.s, for example, 
there has not been one at Paris since May 


22, 1724; the nineteenth century has not a 
single one; in the twentieth century, on 
April 17, 1912, Paris will be just on the 
limit of totality; but a true total eclipse, 
of several minutes' duration, will not be 
seen in the capital of France till August 11, 
1999.) Herodotus relates that at the mo- 
ment of a battle between the Lydians and 
the Medes a total eclipse of the sun at once 
stopped the stupefied combatants and put 
an end to the war. Till recently historians 
gave various dates for this event, from the 
I year G26 before our era down to the year 
583; astronomical calculation, however, 
proves that this battle took place on May 
28 of the year 585 B. C. — Flammario.v 
Popular Astronomy, bk. ii, ch. 9, p. 182. 
(A.) 

261. ASTRONOMY SUPPOSED EX- 
HAUSTED — Reenforce ment of Physics Has 
(liven It Xciv Youth — The Xature u.?. the 
Movements of the Heavenly ' Bodies. — The 
astronomy so signally promoted by Bessel — 
the astronomy placed by (’omte at the head 
of the hierarchy of the physical sciences — 
was the science of the movements of the 
heavenly bodies. And there were those who 
began to regard it a.s a science which, from 
its very perfection, bad ceased to be inter- 
esting — whose tale of discoveries was told, 
and who.se further advance must be in the 
line of minute technical improvements, not 
of novel and stirring disclosures. But the 
science of the nature of the heavenly bodies 
is one only in the beginning of its’ career. 
It is full of the audacities, the inconsist- 
encies, the imperfections, the possibilitie.s of 
youth. It promises everything; it has al- 
ready performed much ;* it will doubtless 
perform much more. Tlie means at its dis- 
posal are vast and are being <laily aug- 
mented. — C lkrkk History of Astronomy, pt. 
ii, ch. 1, p. 177. (BI., 1893.) 

262. ASTRONOMY, TRANSFORMA- 
TION OF — A New Kpoe.h- — The Manifestation 
of I niversal Life — Peaceful ami (Horious 
Conquests of Science. — Moreover, astron- 
omy presents us now' with one of tho.se 
radical transformations w'hich form an 
epoch in the liistory of the sidonce. It 
ceases to be a figure and be(*f)mes alive. 
The spectacle of the universe is transfig- 
ured before oiir astonished minds. It is no 
longer inert bodies rolling in sileni'O in 
eternal night that the finger of Trania 
shows u.s in the depths of the heavens; it 
is life — life immen.se. universal, eternal, 
unfolding itself in waves of harmony out to 
the inaccessible horizon of an eternal in- 
finite. What marvelous results! What 
splendors to eontemydate ! What magnifi- 
cent fields to traverse! What a. series of 
pictures to admire in these noble and peace- 
ful conqiiest.s of the human mind — sublime 
conquests which co.st neither blood nor 
tears, and w'here we live in the knowledge 
of the truth, in the contemplation of the 
beautiful. — F lammarton Popular Aatron- 
omy, bk. i, ch. 1, p. 3. (A.) 
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263. ASTRONOMY, UNEXPECTED 
developments in — HpectroHcupe and Cam- 
era Hupplernnit Telescope — Man Learns the 
Mature of Orbs Where He May Never Set 
Fool. — The third and last division of celes- 
tial science may properly be termed “ phys- 
ical and descriptive astronomy.” It seeks 
to know what the heavenly bodies are in 
themselves, leaving the Ilow? and the 
Wherefore? of their movements to be other- 
wise answered. . . . Incpiisitions begun 

with the telescope have been extended and 
made cfi’cctive in unhoped-for directions by 
tl»e aid of the spectroscope and photo- 
graphic camera. . . . 

The unexpcfcted development ‘of tliis new 
physical-celestial science is the leading 
fa(’l in recent astronomical history. It was 
out of the regular course of events. In the 
degree in which it has actually occurred it 
could certainly not have b(*en foreseen. It 
was a seizing of the prize by a competitor 
who had hardly been thought qualified to 
enter the lists. Orthodox astronomers of 
the old school looked with a certain con- 
tcini)t upon observers who spent their 
nights in scrutinizing the faces of the moon 
arid planets rather than in timing their 
transits; or devoted daylight energies not 
to reductions and computations, but to 
counting and measuring spots on the sun. 
They were regarded as irregular practition- 
ers.* to be tolerated jicrhaps, but certainly 
not encouraged. — (T .kukk History of As- 
tronomy^ int.. p. 2. (111.. 1893.) 

204. ATHEISM, THE HEART RE- 
VOLTS FROM — Our feeling toward athe- 
ism goes mueh dee[)er tlian the mere recog- 
nition of it as philosophically untrue. The 
mood in which we condemn it is not at all 
like the mood in which we reject the corpus- 
cular theory of light. . . . We are 

wont to look upon atheism with unspeak 
able horror and loathing. Our moral sense 
revolts against it no less than our intelli- 
gence; and this is l)e<*ause. on its practical 
sitle. atheism would remove humanity from 
its peculiar *|)osit ion in the world, ami make 
it cast in its lot with the grii>s that with- 
ers and the beasts that perish; and thus 
the riifi and varied life nf the universe, in 
all the ages of its womlrous duration, bc- 
<(»mes deprived of any ^m h element of pur- 
pose as can make it intelligible to us or ap- 
peal to our moral sympathies and religious 
aspirations. — F i.skk /h.sto/f/ of Man, <-h. 1. 
P. 13. (H. :M. Co., 1900.) 

235. ATHEIST NOTAN IMPOSSIBLE 
CHARACTER — Han liecome Inenpalde of See- 
‘ifoi (iod ( Ps. ,riv, 1). — Men tell us .some- 
times tlu*re is no such thing as an atheist. 
There must be. There arc some men to 
'\hom it is true that there is no (lod. They 
cannot see God because they have no eye. 
I hoy have only an abortive organ. atrophie<l 
by neglect. — D kimmom) Natural Lair in 
f^piritual World, p. 103. (TT. .\1.) 


260. ATMOSPHERE A FATHOMLESS 
OCEAN — Perhaps Merginy in That of Other 
Worlds. — We used to be told that thi.s at- 
mosphere extended forty-five miles above 
us, but later observation proves its exist- 
ence at a height of many times this; and 
a remarkable speculation, which Dr. Hunt 
strengthens with the great name of NewTon, 
even contemplates it as extending in ever- 
increasing tenuity until it touches and 
merges in the atmosphere of other w'orlds. 
— Laxolky Nfir Astronomy, ch. 5, p. 136. 
(11. M. & Co., 1890.) 

267. ATMOSPHERE AFFECTED BY 
VOLCANIC ERWPTIO'H— SmindrtransmUi- 
sion — Waves of (Ja.^es Sent Hound the 
World — .lir Filled icith Hock-dust — Hcd 
Sunsets for Tiro Years. — The movements 
which this shock [the eruption of Krakatau 
in 1883] impressed on the atmosphere were 
even more remarkable than those which it 
gave lo the sea. The sounds of the explo- 
sions W’ere heard for double the distance to 
which we have any record of their having 
bc(‘n audible in previous eruptions. If an 
eruption of Skaptar in Iceland should be 
audible at once along our great lakes and 
upon the ^Icditerrancan. wc should have a 
case of sound-transmission comparable to 
that in Krakatau in August, 1883. The 
waves of the air caused by the siulden pres- 
sure of the eseaping gases rolled around the 
earth, twice girdling its circumference. Be- 
sides the enormous mass of dust which fell 
ujion land and sea within a few’ hundred 
miles of the point of explosion, which 
]>robal)ly amounted in bulk to as mueh as 
twelve cubic miles, an unknown amount of 
the more finely comminuted rock remained 
for a long time suspended in the atmos- 
phere and was floated over all parts of the 
earth’s Mirface. giving to the sky at morn- 
ing and evening the memorable nuhly gh>w 
it presented in the two years following the 
eruption. — S iiai.kh Aspects of the Fartfi, p. 
75. (S., 1900.) 

ATMOSPHERE A TRAP FOR 
SUNBEAMS— AV«»-h<'s« of Ihr Son Sol the 
Sole ('onsidi ration — Saturn and Mercury . — 
'i'he cold of outer s]iac(* lan only be es- 
timated, in view of recent ol)8ervati<ms. as 
at leaj-t four hundred degrees Fahrenheit be- 
low zero (mercury freeze-^ at tiiirty-nine de- 
grees below ). ami it is the sun which makes 
up the dill'crenc(‘ . . . i<» us. but indi- 

rectly, and not in the way tliat we miglit 
naturally think, ami liave till very lately 
thought ; for our atmos]diere has a great 
deal to do with it beside the direct solar 
rays, allowing more tt> eomc in than tt> go 
out. until the tcin]>cratnrc rises very much 
higher than it would were tliere no air 
here. Thus, since it is this power in the 
atmosphere of storing the heat which make-; 
us live, no loss than the sun’s rays them- 
selves, wo see how (he temperature of a 
planet mav det>end on considerations (piite 
beside its llistance from the sun; and when 
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we discuss the possibility of life in other 
worlds we shall do w^ell to remember that 
Saturn may be possibly a w'arm world, and 
Mercury conceivably a cold one. — Langijsy 
"New Astronomy^ ch. 5, p. 136. (H. M. & 

Co., 1896.) 

260. ATMOSPHERE A VAST HYDRO- 
ELECTRIC MACTINE— a General 
Source of Electricity — atid Earth 
Mutually Electrified. — It has been found 
that friction is a far more general source 
of electricity than was at first believed. In 
fact, electrical phenomena appear to be a 
constant result of friction, whatever may be 
the nature of the substances rubbed. Thus 
it is developed by blowing air over glass. 

. . . When, now, Ave consider that the 

air is always rubbing over the surface of 
the earth, at times Avith great rapidity, we 
shall not be sur])rised to learn that both 
bodies arc constantly in an electrified condi- 
tion, the earth being generally charged 
negatively and the atmosphere positively. 
Even in fair Aveather it is ahvav’s possible 
to detect the presence of free electricity in 
the atmosphere; and during a storm, when 
clouds filled Avith drops of vAater are hur- 
ried over the surface, grinding against the 
hills and the trees, or against each other, 
the atmosphere becomes a vast hydro-elec- 
tric machine, Avhose sparks are the light- 
ning and the noise of Avhose discharges the 
thunder. — Cooke Rcliqion and Chemistry, 
ch. 2, p. 59. (S., 1891.) 

270. ATMOSPHERE, MAGNETIC-^ 

Aura arouvd Electrical Conduct or. ^The 
electrical current is competent to produce 
effects not merely in its channel or con- 
ductor — like water turning a Avheel — but to 
influence bodies entirely outside of that 
channel. It causes, around its conductor, a 
peculiar aura or atmosphere like that 
around the poles of a magnet, hut differing 
from the latter as a whirhvind differs from 
a steady gale. It converts the conductor 
into a magnet, Avhich, like other magnets, 
is capable of influencing magnetic bodies to 
become magnets. It also converts magnetic 
bodies, around which the conductor is 
w’ound, into magnets; and a bar of iron in 
this w^ay is given all the properties which 
it w’ould have were it normally and nat- 
urally a magnet, or piece of lodestone. — 
Park Benjami.v Age of Eleotrivity, ch. 6, 
p. 87. (S., 1897.) 

271. Atira or Field of 

Force around the Poles of a Magnet. — It 
appears, therefore, that around the pole of 
a magnet exists this strange atmosj»here — 
a .so-called “ field of force.” in which exist 
strains and pulls and pushes as if a host 
of infinite.simal beings were at work seiz- 
ing upon the filings, and arranging them to 
make them accommodate themselves to this 
new condition of affairs. And the result of 
it all is. that we recognize seeming lines of 
force radiating the pole. It is a Avon- 


derful atmosphere, that magnetic field. We 
have only to move a piece of iron in it, in 
a peculiar way, to make speech heard miles 
distant, or to produce the light which is 
weaker only than the sun in power; and 
what still stranger things may yet be done 
no one knows. — Park Benjamin Age of 
Electricity, ch. 6, p. 75. (S., 1897.) 

272. ATMOSPHERE OF DEATH— A 

Barbarous Experiment — Suffocation of a 
Dog — Gas Bailed Out Extinguishes Candle, 
— Many natural springs of carbonic acid 
have been discovered, one of which 1 should 
like to introduce to your notice. In the 
neighborhood of the city of Naples there is 
a cave called the Grotto del Cane, a name 
given to it for a curious and culpable rea- 
son. During one of the eruptions of Vesu- 
vius I paid a visit, in company Avith two 
friends, to Naples, and Avent to see, among 
the other sights of that wonderful region, 
the Grotto of the Dog. At a place adjacent 
we met a guide and some other visitors. 
At the heels of the guide Avas a timid little 
quadruped, which, for the time being, w'as 
the victim that gave the cave its name. 
We could walk into the cave Avithout in- 
convenience, knoAving, at the same time, 
from the descriptions Ave had heard and 
read, that our feet Avere plunged in a stream 
of heavy carbonic acid floAving along the 
bottom of the caA'e. The poor little dog, 

• much against it.s will, was brought into the 

j grotto. The stream of carbonic acid was 
not deep enough to cover the animal ; its 
master, accordingly, pres.sed its head under 
the suffocating gas. It struggled for a 
time, but .soon became motionle.ss — appar- 
ently lifele.ss. Taken into the air outside, 
through a series of convulsions painful to 
look upon, it returned to life. 

'I'he experiment i.s a barbarous one, and 
♦ light not to lx* tolerated. There are many 
ways of satisfying the curious Avithout 
cruelty to the dog. I made the following 
experiment, Avliich seemed to surprise the 
bystanders. Placing a burning candle near 
the hotU>m of my hat, in the open air out- 
.side the rave, I borrowed a cap. and by 
meaps of it ladleil up the heavy gas. Pour- 
ing it from the cap into the hat, the light 
Avas quenched as effcctuallv as if water had 
been pounxl upon it. Made Avith glass jars 
instead of hats, this is a familiar labora- 
tory experiment. — T yndall AVie Frag- 
mvhts. p. 338. (A., 1897.) 

j 273. ATMOSPHERE OP THE SUN- 

i Far Exceeds the Central Mass — Main 

j Body of the Luminary Commonly Ifnsfcn . — 
What we see of the sun under ordinary cir- 
cumstances is hut a fraction of his total 
bulk. While by far the greater portion of 
the solar mass is included within the photo- 
sphere — the blazing cloud-layer, which 
seems to form the sun’s true surface, and is 
tile principal source of his light and heat — 
yet the larger portion of his volume lies 
without, and constitutes an atmosphere 
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whose diameter is at least double, and its 
bulk therefore sevenfold that of the central 
globe. — Toctno The Sun, ch. 6, p. 191. (A., 
1898.1 

274. ATMOSPHERE ONCE A SOURCE 
OF ERROR — Combustion Not Underntood till 
a Ce 7 iiu/tff Ago, — At first sight chemical 
processes are fre(][uently very obscure, and 
one great reason is, that we live in an at- 
mosphere which is a mixture of two in- 
visible aeriform substances, named nitrogen 
gas and oxygen gas; and these substances, 
especially the last, are constantly entering 
as factors into chemical processes without 
our noticing the circumstance; and, again, 
the products of such processes, when aeri- ‘ 
form, often escape notice by mingling with 
the great volume of the air. Now, that we 
are on our guard, we are seldom deceived by 
the intervention of the atmosphere; but in 
former times, when the qualities and rela- 
tions of aeriform bodies were little known, 
so great was the obscurity thus caused 
that even the familiar processes of com- 
bustion have not been understood until 
within a centurv. — C’ooke \cw Chemistry, 
lect. 4, p. 87. (A., 1899.) 

275. ATMOSPHERE, POSSIBLE, OF 
THE MOON — Upon the whole, then, there 
may (and there should) exist on the moon 
an atmosphere of feeble density, and prob- 
ably of a composition very different from 
ours. Perhaps there may also exist certain 
liquids, such as water, but in a minimum 
quantity. If it had no air at all there 
could not exist a single drop of water, see- 
ing that it is the atmospheric pressure 
which maintains water in the liquid state, 
and that without it all water would imme- 
diately evaporate. It is possible, after all, 
that the lunar hemisphere which we never 
see may be richer in Iluids than the visible 
one. But we see that in any case it wouhl 
be contrary to the real interpretation of 
facts to a-ssert, as is too often done, that 
there is absolutely no atmosphere nor any 
liquid or fluid on the surface of the moon. — 
Flammarion Popular Astronomy, bk. ii, 
ch. 4, p. 140. (v\.) 

27«. ATMOSPHERE SEPARATED IN- ^ 
TO STRATA WOULD DESTROY PITCH | 
OF SOUNDS — Musw Depends on Chemical 
Law — Diffusion of Cases. — As the air is now 
constituted, there is a constancy of pitch, 
however far sound travels. Any tone once 
generated remains the same tone until it 
dies away. Its degree of loudness alters 
in proportion to the distance of the listener, 
hut the pitch is constant. Were it not, 
howTver, for this law of diffusion — were the 
atmosphere not porfeetly homogeneous, and 
the gases of which it consists even partially 
separated — there wo\ild have been a very 
different result. The constancy of pitch 
ej^nld no longer have been depended upon. 
The sound as it traveled would vary its 
pitch w’ith the ever- varying medium 
through which it passed, and would arrive 


at the ear with a tone entirely different 
from that with which it started. Nor 
would it require any great difference in the 
medium to produce a sensible result and to 
confuse all those delicate differences of 
pitch on wdiich the whole art of music de- 
pends. Whenever, therefore, you may be 
next enjoying the grand Pastoral Symphony 
of Beethoven or the Requiem of Mozart, re- 
call the careful adjustment of force.s by 
which alone these magnificent creations of 
genius were rendered possible, and you can- 
not fail to recognize in this simple law of 
Nature the same hand that first strung the 
lyre and made the soul of man responsive 
to its seven notes. — Cooke Religion and 
Chemistry, ch. 3, p. 7G. (A., 1897.) 

277. ATOMS FALL TOGETHER IN 
COMBUSTION — The burning of charcoal 
in oxygen is an old experiment, hut it has 
now a significance beyond what it used to 
have; we now regard the act of combina- 
tion on the part of the atoms of oxygen and 
coal as we regard the clashing of a falling 
weight against the earth. The heat pro- 
duced in both cases is referable to a com- 
mon cause. A diamond, which burns in 
oxygen as a star of white light, glows and 
burns in consequence of the falling of the 
atoms of ogygen against it. — Tyndall 
Fragments of Science, vol. i, ch. 16, p. 372. 
(A., 1897.) 

278. ATOMS, POLARITY OF --Every 
Fragment of the Magnet Retains Its Poles. 

I — What, then, will occur if we break this 
magnet in two at the center? Shall we ob- 
tain two magnets, each with a single pole? 
No; each half is in itself a perfect magnet, 
possessing two poles. This may be proved 
by breaking something of less value than 
the magnet — the .steel of a lady’s stays, for 
example, hardened and magnetized. It acts 
like the magnet. When broken, each half 
: nets like the whole; and when these parts 
I are again broken we have still the perfect 
I magnet, possessing, as in the first instance, 
two poles. Push your breaking to its ut- 
j most sensible limit, you cannot stop there. 
The bias derived from observation will in- 
fallibly carry you beyond the bourn of the 
>en'^e'i* and compel you to regard this thing 
that w'c call magnetic polarity as resident 
in the ultimate particles of the steel. You 
come to the conclusion that each atom of 
the magnet is endowed with this polar force. 
— Tyndall Lectures on Liqht. lect. 3, p. 97. 

! (A., 1898.) 

27D. ATOMS, THEIR NUMBER AND 
WEIGHT — Heat a Peculiar Form of Atomic 
Motion. — Chemislrv teaches that heat is 
directly related to the atoms of matter. 
Atoms of different substances dilTcr greatly 
in weight. For instance, the hydrogen atom 
is the unit of atomic w'oight. hocause it is 
the lightest of all of them. Taking the hy- 
i drogeii atom as the unit, in round numbers 
; the iron atom weighs as much as r)6 atoms 
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of hydrogen, copper a little over 03, silver 
108, gold 197. Heat acts upon matter ac- 
cording to the number of atoms in a given 
space, and not as its weight. Knowing the 
relative Aveights of the atoms of the differ- 
ent metals named, it would be ])ossiblc to 
determine by weight the dimensions of dif- 
ferent pieces of metal so that they will oon- 
tiiin an equal number of atoms. If we take 
pieces of iron, copper, silver, and gold, each 
of such weight as that all the pieces will 
contain the same number of atoms, and sub- 
ject them to heat till all are raised to the 
same temperature, it will be found that 
they have all absorbed practically the same 
quantit}" of heat without regard to tlie dif- 
ferent V eights of matter. Tt will be observed 
that the piece of silver, for instance, will 
have to weigli nearly twice as much as the 
iron in order to contain the same number of 
atoms, but it will absorb the same amount 
of heat as the piece of iron containing the 
same number of atoms if both are raised 
to the same temperature. In view of the 
above fact it seems that heat acts espe<*ially 
upon the atoms of matter and is a pt'culiar 
form of jitomie motion. Heat is one kind 
of motion of the atoms, Avhile electricity 
may be anotlier form of motion of the same. 
The two motions may be carrie<l on to- 
gether. — Ki.isha Gray yatvrrfi Uimc/c.9, 
vol. iii. ch. 20, p. 42. (F. II, & H., 1900.) 

280, ATOMS THE ULTIMATE ELE- 
MENTS OF CHEMISTRY— Atomm Evoln- 
iion. — If the union of atoms is attended 
with an ever-increasing evolution of heat as 
they pre-.s together into clo>er and clo.ser 
associations, we should naturally e.xpect 
that the effect of increasing temperature 
would he to part tlie atoms; and as we 
study the ])henom(‘na of disassociation we 
are led to the latent conception of chemical 
philosopliy. that of a condition of disasso- 
ciated atoms out of which the material uni- 
verse has been developed. Such isolated 
atoms are hir tlie present at least the nlli- 
mate elements chemistry, and before 
reaching this condition all cpialitics which 
distinguish suh^tarnos disappear exc'cpt 
only a definite mass wliose rhyilimic pulsa- 
tions tlie spoctroscope may rcvr-al. As out 
of such a primal <haotic condition molec- 
ular structures were evolveil. tin* qualities 
of substances appeared, and thi- energy of 
nature was awakened. To discover the laws 
of this evolution so as lf> follow its various 
step:-, and be able to j»rediet the results 
under given cfindilion^, the future work 
of chemistry. — GO okk The Snr ('hrmistry, 
int.. p. 17. (A . 1899.) 

I 

281. ATROPHY OF EYES DUE TO 
DISUSE — I’nt t}iei,» is much 
in the liistory (A tlie de\eloprnent of ani- 
mals tliat seems to lead to tlie belief that 
eventually modifications mav be due in part | 
to acts of rcpr<*-entatives ef tlie phvlum to i 
which tliey belong. Tt is dilhciili to believe 


that some structural features are simply 
the result of natural selection operating on 
chance variations. An application of the 
doctrine of chances to some such cases ap- 
pears to be adverse to the conception that 
they rejiresent the influence of natural se- 
lection unaided. 

A feature characteristic of most cave ani- 
mals of widely diverse groups and classes 
is the atrophy of the eyes, and it seems to 
be most logical to attribute this to disuse 
of those organs in remote progenitors, and 
to a.ssume that the atrophy may have re- 
sultc'd from a failure of nourishment by the 
nutrient fluid of the organ.s on account of 
the Ios.s of functional activity, rather than 
to .selection by nature of forms with succes- 
sively diminisliing eyes. The presence of 
eyes in most east's certainly would scarcely 
he an element of disadvantage to animals, 
and it may be allowable to invoke some 
other agency than chance selection. We 
may he justifu'd in postulating that the 
continuous disuse of the organs would in 
time react on the' nutrition of the parts af- 
fected, and linally atrophy or disappearance 
would result. Like explanation would lie 
applicable to the innumerable casis of 
atrophy of parts known to tlie naturalist. — 
Gill /Voc. .l//i. .t.s.voc. fur the Advancement 
(if iicienee, vol. xlvi. ( 1897.) 

282. ATROPHY OF MENTAL POWERS 
THROUGH DISUSE — Darwin's Distnxfc Jar 
Poetry. — There is a passage in OarwinVs 
.'^liort autobiography which has been often 
quoteil, and whicli, for the sake of its bear- 
ing on onr .subject of habit, I must now 
quote again. Darwin say.s: “ I’p to the 
age of thirty or beyond it, poetry of many 
kinds gave mo great pleasure; and even as 
a scboollioy I took intense di'liglit in 
Shakespeare, especially in the historical 
plays. I liavo also said that pictures 
formerly gave mo considerable and musi<* 
v<*rv grc'ai delight. Hut now for many 
years I cannot emliire to read a line of 
poetry. 1 have tried lately to read Sliake- 
speare, and found it so intolerably dull 
that it nauseated iiu‘. 1 have also almost 
lost riiy taste for pii tures or music. . . . 

^ly mind seems to have become a kind of 
machine for grinding general laws out of 
large eolle<*tions of facts; but why this 
should have caused tlie atrophy of that part 
of the brain alone, on which the higlu'i* 
tastes diqieiid, 1 cannot conceive. 

If I had to live my life again, T would have 
made a rule to read some poidry and ]ist<*n 
to Komo music at least once every wi^*k; 
for perhaps the parts of my brain now 
atrophied wouhl thus have be<*n, kept alive 
tlirough use. The loss of tlie.se tastes is a 
loss of happiness, and may possibly be in- 
jurious to the intellect, and more probably 
to the moral cliaractcr, liy enfeebling the 
emotional part of our nature.’* — .Tamks 
Talks fo Teachers^ ch. 8, p. 71. (IT. II. <51' 
(’o.. 1000.) 
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283. ATTENTION BRIEF IP VOLUN- 

TARY — Longer Smtahied if Passive^ Conr 
stunt Change of Object — Variety Needed . — 
Thore is no such thing as voluntary atten- 
tion sustained for more than a few seeon<ls 
at a time. What is called sustained volun- 
tary attention is a repetition of successive 
efforts which bring back the topic to the 
niind. The topic once brought back, if a 
congenial one, develops; and if its dcvelop- 
ment is interesting it engages the attention 
passively for a time. . . . This passive 

interest may be short or long. As soon as 
it flags, the attention is diverted hy some 
irrelevant thing, and then a voluntary ef- 
fort may bring it back to the topic again; 
and so on, under favoralde conditions, for 
hours together. During all this time, liow- 
cver, note that it is not an identical object 
in the psychological sense, Init a succession 
of mutually related objects, forming an 
identical topic only, upon which the atten- 
tion is fixed. No one can possibly attend 
continuously to an object that does not 
change. — J amks Psifcholof/ff^ vol. i, ch. 11, 
p. 420. (H. II. & To., 1800.) 

284. ATTENTION, FIXATION OF— 

The M icroseopist^H i*tirj)os('d Itliudncss . — 
The practised mieroscopist, whilst ap])ly- 
ing one of his eyes to his instrument, and 
(leterininedly giving his whole atleiition to 
the visual picture he receives through it, 
can keep his other eye open without being j 
in the least disturbed by the picture of the | 
objects on the table, which must la* form<‘d 
upon its retina, Init whidi he does not see 
unless their brightness should make hiin 
perceive them. — C akpentfk Mental Physi- 
ology, ch. 3, p. 135. (A., 1000.) 

285. ATTENTION IN LISTENING- 

Ahility to Fix on Parlieular Part in a Har- 
mony. — In the act of listening we are not 
only distinctly conscious of sounds so 
faint that they would not ex»‘ite our notice 
but for the volitional direction of the atten- 
tion, but we can single out these from the 
midst of others by a determined and sus- 
tained effort, which may even make us 
quite unconscious of the rest so long as | 
that effort is kept tip. Thus a ])erson with ] 
a practised “musicjil ear” (as it is com- I 
nionly but erroneously termed, it being not j 
the ear, but the brain, which exerts this 
power), whilst listening to a piec*e of music 
played by a large orchestra, can single out 
any one ]Kirt in the harmony and follow' it 
through all its mazes; or can distinguish 
the sound of the weakest instrument in the 
^’hole band and follow its strain through 
the whole performance. And an experi- 
t'ucod conductor will not only dislinguish 
^vhon some instrumentalist is ])laying out of 
tune, but will at once single out the of- 
fender from the midst of a numerous band. 

Menial Physioloqg, ch. 3, p. 
137. (A., 1900.) 


28«. ATTENTION, POWER OF, AT- 
TRffiOTED TO EARTHWORMS— Apparent 
Evidence of Mental Preoccupation . — When 
a worm is suddenly illuminated and dashes 
like a rabbit into a burrow — to use the 
expre.ssion employed by a friend — we aie at 
first led to look at the action as a reflex 
one. The irritation of the cerchral ganglia 
appears to cause certain muscles to contract 
in an inevitable manner, independently of 
the will or consciousness of the animal, as 
if it were an automaton. Hut the different 
effect which a light jiroduced on different 
occasions, and especially the fact that a 
Avorm when in any \vi\y oinployed and in 
the inteiwals of such employment, Avhatever 
set of mii.si'lcs and ganglia may then have 
been brought into jilay.is often regardless of 
light, are opposed to the view' of the sudden 
withdrawal being a simple reflex action. 
With the higher aninials. when clo.-e atten- 
tion to some object leads to the disregard of 
the impressions wliicli other ohjects must be 
producing on them, we attrilmte this to 
their attention being then ab.sorbcd; and 
attention implies the ]>re<encc of a mind. 
Kvcrv sport>man knows that be can ap- 
proach animals whilst they are grazing, 
fighting, or courting, much more ea.sily than 
at other times. Tlie state, also, of the 
nervous system of the higher animals dif- 
f<‘rs much at different times; for instance, 
a horse is much more readily startled at one 
time than at another. The comparison hero 
implied between the actions of one of the 
higher animals and of one so low in the 
scale as an eartlnvorm may appear far- 
fetched. for we thus attribute to the worm 
attention ami some mental power; novor- 
Jieless T can see no reason to doubt the 
justice of the comparison. — Darw'tn For- 
matiitn of YrgrfahJe Mould, ch. 1, p. 7. 
(Hum., 1S.87.) 

287. ATTENUATION OF VIRULENCE 
OF BACTERIA — PasteuFn Method — Protection 
by Weakening the Enemy . — It vras pointed 
out by some of the pioneer bacteriologists 
that the funetioii of bacteria suffered under 
certain circumstances a marked diminu- 
tion in power. Later workers found tliat 
such a change might be artificially pro- 
du<*cd. Pasteur introduced the first 
method, which was the sim]>le one of allow’- 
ing cultures to grow' old before siihcultur- 
iiig. Obviously a ]>ure culture cannot last 
forever. To maintain the s]H'cic-i in char- 
acteristic condition it is necessary fre- 
quently to subculture upon fre"!! media. 
If this simple o])eration be postponed as 
long as possilde consistent with vitality, and 
then performed, it will be found that the 
subculture is attenuated, i. e., weakened. 
.\notber mode is to raise the pure culture 
to a temperature a]>proaching its tluTinal 
death-point. A third way of securing the 
same end is to place it under disa<lvautage- 
ous external eircumstauees. for example a 
too alkaline nr too acid medium. fourth, 
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but rarely necessary, method is to ptiss it 
through the tissues of an insusceptible ani- 
mal. Thus we see that, whilst the favor- 
able conditions which we have considered 
afford full scope for the growth and per- 
formance of functions of bacteria, we are 
able by a partial withdrawal of these, short 
of that ending fatally, to modify the char- 
acter and strength of bacteria. — Newman 
Bacteria, ch. 1, p. 36. (G. P. P., 1899.) 


288. ATTRACTION CONSTANT, 
HOWEVER LONG RESTRAINED— The day 

was fading and the deeper glacier pools 
were shaded by their icy banks. Through 
the shadowed water needles of ice were dart- 
ing; all day long the molecules had been 
kept asunder by the antagonistic heat; 
their enemy is now withdrawn, and they 
lock themselves together in a crystalline 
embrace. — Tyndai.i. Hours of Exercise in 
the Alps, ch. 6. p. 74. ( A., 1898.) 

289. AURORA MAY ENVELOP THE 
EARTH — Australis Resjumds to Bcyrmlis . — 
It would even seem that this simultaneity 
of the aurora borealis and australis is the 
rule and not the exception. Data w'ith re- 
gard to the southern hemisphere are often 
wanting, yet we possess an uninterrupted 
series of eight years of observations taken 
at Hobart Town in Tasmania, from 1841 to 
1848, during which thirty-four auroras were 
reckoned. Now, every time that an aurora 
was seen at Hobart Town an aurora bore- 
alis was observed in the northern hemi- 
sphere; or, at least, if it were daytime in 
Europe, there were those important mag- 
netic perturbations which accompany polar 
auroras. 

If it be remembered that the presence of 
the sun above the horizon prevents a given 
aurora from being seen over half the sur- 
face of the globe, and if w’e remark that, in 
the case.s cited above, the aurora was seen 
in the whole of that part of the mean lati- 
tudes of the globe where it was night at the 
tipie of its appearance, it will not seem un- 
reasonable to admit that at certain mo- 
ments the lights of the double polar aurora 
may entirely envelop the earth, wdth the 
exception of an equatorial zone of a width 
of about forty «b‘gre<^s. — Angot Aurora 
Borealis, ch. 4, p. 55. 1897.) 


290. AUTHORITY A HINDRANCE TO 
INVESTIGATION — Werm^r » Pupiln Too Katjer 
to Maintain His Virus — Travel Srrdrd for 
Broad Vieu^s of the f/ni?;cTse.— Werner had 
a great ^ antipathy to the mechanical labor 
of writing, and, with the exception of a 
valuable treatise on metalliferous veins, he 
could never be persuaded to pen more than 
a few brief memoirs, and those containing 
no development of his general views. Ah 
tho the natural modesty of his disposition 
was excessive, approaching even to timidity, 
be indulged in the most hold and sweepirfg 
generalizations, and he inspired all his 
scholars with a most implicit faith in his 


doctrines. Their admiration of his genius, 
and the feelings of gratitude and friendship 
which they all felt for him, were not unde- 
served; but the supreme authority usurped 
by him over the opinions* of his contempo- 
raries was eventually prejudicial to the 
progress of the science; so much so as 
greatly to counterbalance the advantages 
w'hich it derived from his exertions. If it 
be true that delivery be the first, second, 
and third requisite in a popular orator, it 
is no less certain that to travel is of first, 
second, and third importance to those who 
desire to originate just and comprehensive 
view^s concerning the structure of our globe. 
Now Werner had not traveled to distant 
countries; ho had merely explored a small 
portion of Germany, and conceived, and 
persuaded others to believe, that the whole 
surface of our planet, and all the mountain 
chains in the world, w'cre made after the 
model of his own province. It became a 
ruling object of ambition in the minds of 
his pupils to confirm the generalizations of 
their groat rna.ster, and to discover in the 
most distant parts of the globe his “uni- 
versal formations,"’ which he supposed had 
been each in succession simultaneously pre- 
cipitated over the w'hole earth from a com- 
mon menstruum, or “ chaotic fluid.” It now 
appears that the Saxon profcs.sor had mis- 
interpreted many of the more important 
appearances even in the immediate neigh- 
horhoo<l of Freiberg. — Lyei.l Principles of 
I Geology, bk. i, ch. 4, p. 47. (A., 1854.) 

291. AUTHORITY OF MOTHERHOOD 

— ^"Fhere is at least one authority tho right- 
fulness of which is not a queetion, but a 
fact. All men are born of parents. All 
men, moreover, are horn in a condition of 
utter helplessness and of absolute depend- 
ence. . . It is a dependence arising 

out of conditions Tull to overflowing of all 
the elements to W’hich the .sentiment of 
moral obligation is nece.ssarily and intui- 
tively attached. It is the lea,st and lowest 
of these elements that at the breasts of its 
mother an infant first satisfies its hunger 
and its thirst. Other elements follow in an 
ascending order. In the arms of its mother 
it feels the first sense of rest, and the first 
ideas of refuge and of protection. In the 
voice of its mother it hears the first expres- 
sions of love, and makes the first responses 
W'hich that love demands. In the smile of 
its mother it first finds the great gift of 
laughter. In the eyes of its mother it has 
its first look into the mirror of another 
spirit, and feels the answering tides which 
are stirring wdthin its own. ’Dic-se arc but a 
part of the great claim, accumulating with 
the hours and days, upon which the author 
ity of a mother rests. And so it comes to 
pass that the rightfulness of that authority 
?s by the necessities of nature recognized 
from the first, and when its voice is issued 
in command, the duty of obedience is felt 
and known. As a matter of fact, therefore, 
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and not at all as a matter of question or 
of doubt, our first conception of duty, or of 
uioral obligation, is necessarily and uni- 
versally attached to sucli acts as are in 
conformity with the injuncUons of this 
first and most indisputable of all authori- 
ties. — Argyll Unity of Nature, ch. 9, p. 
210. (Burt.) 

392. AUTHORITY USED TO MAIN- 
TAIN ERROR— IHapute over Nature of Light 
— Conflict of Theories. — After philosophers 
had become aware of the manner in wliieh 
sound was produced and transmitted, anal- 
ogy led some of them to suppose that light 
might be produced and transmitted in a 
somewhat similar manner. And perhaps, 
in the whole history of science, there was 
never a question more hotly contested than 
this one. Sir ls:iac Newton . . . sup- 

posed light to consist of minute particles, 
darted out from luminous bodies. Huygens, 
the eontemporary of Newton, found great 
didic'ulty in admitting tliis cannonade of 
particles; or in realizing that they could 
.shoot with inconceivable velocity through 
spiu e, and yet not disturb each otlier. This 
celebrated man entertained the view that 
light was produced by vibrations similar to 
tliose of sound. Euler supported Huy- 
gens. . . 

The authority of Newton bore these men 
down, and not until a man of geniu.s within 
the.se w'alls took up the subject had the 
theory of undulation any chance of coping 
witli the rival theory of emission. To Dr. 
Thomas Young, formerly Professor of Nat- 
ural Philo.sophy in the Royal Institution, 
belongs the honor of stemming thi.s tide of 
authority, and of establishing, on a safe 
basis, the undulatory theory of light. Great 
things have been done in this edifice; but 
scarcely a greater thing than this. — Tyn- 
dall Heat a Mode of M<Mion, lect. 10, p. 274. 
(A., 19U0.) 

39:^. AUTOMATISM IMPLIES DESIGN 

— Mind behind Machiiic. — 'I'lie automatic 
theory would .seem to be one which can least 
of all dispense with design, since, either in 
tile literal or current sense of the word, un- 
designed automatism is, as near as may be, 
a contradiction in terms. As the automa- 
ton man constructs manifests the designs 
of its maker and mover, so the more etfi- 
cient automata which man did not con- 
struct W'ould not legitimately suggest less 
than human intelligen(‘e. And .so all adap- 
tations in the animal and vegetable world 
which irresistibly suggest purpose (in the 
sense now accepted) would also suggest de- 
sign, and, under the law of parsimony. 
<’laim to be thus interpreted, unless some 
other hypothesis will better account for the 
facta. — A sa Gray Darwiniana, art. 13, p. 
‘160. (A., 1889.) 

294. AUTOMATISM LABORIOUSLY 
AC 9 UIRED- The Beginner on the Violin . — 
“ N\hen one begins to play on the violin, to 


keep him from raising his right elbow in 
playing, a book is placed under his right 
armpit, which he is ordered to hold fast by 
keeping the upper arm tight against his 
body. The muscular feelings, and feelings 
of contact connected with the book, provoke 
an impulse to pres.s it tight. But often it 
happens that the beginner, whose attention 
gets absorbed in the production of the notes, 
lets drop the book. Later, however, this 
never happens; the faintest sensations of 
contact suflice to awaken the impulse to 
keep it in its place, and the attention may 
be wholly absorbed by the notes and the fin- 
gering with the left hand. The simultaneous 
combination of movements is thus in the 
first instance conditioned by the facility 
with which in us, alongside of intellectual 
processes, processes of inattentive feeling 
may still go on.” — (Schneider, “Der mensch- 
liche Wille.”) — .Jame.s Psycholoffy, vol. i, 
oh. 4, p. 119. (H. H. & Co., 1899.) 

295. AUTOMATISM OF MUSICIAN— 

Muscles Respond Unconsciously to Sight or 
Sound. — Thus a musical performer will 
play a piece which has become familiar by 
repetition, whilst carrying on an animated 
conversation, or whilst continuously en- 
grossed by some train of deeply interesting 
thought; the accustomed sequence of move- 
ments being directly prompted by the sight 
of the notes, or by the remembered succes- 
sion of the sounds (if the piece is played 
from memory), aided in both cases by the 
guiding sensations derived from the muscles 
themselves. But further, a higher degree 
of the same “training” (acting on an or- 
ganism specially fitted to profit by it) en* 
ables an accomplished pianist to play a 
ditlicult piece of music at sight; the move- 
ments of the hands and fingers following so 
immediately upon the sight of the notes 
that it seems impossible to believe that any 
but the very shortest and most direct track 
can be the channel of the nervous communi- 
cation through which they are called forth. 
— Gakpenteh Mental Physiology, ch. 5P p. 
217. (A.. 1900.) 

290. AUTOMATISM, THEORY OF, 
DESTROYS RESPONSIBILITY- Drunkard 
Held lUamelcss — Conqueror of Temptation 
.Allou'ed No Merit. — On the automatist 
theory, a drunkard who deserts a comfort- 
able home for the taproom (I make large 
allowance for those who have uncomfort- 
able homes), who neglects an attached wife 
and loving children for the society of profli- 
gates, and who, with ample means of higher 
enjoyment, surrenders himself without a 
struggle to the allurements of sensual pleas- 
ure, and at last renders himself amenable 
to the law by fatal outrage on the patient 
wife who has long borne with his brutality, 
is no more a subject of moral reprobation 
than poor Hartley Coleridge, who, when he 
strayed from the loving care of his friends, 
would be found in the parlor of some rural 
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public house, delighting the rustics with his 
wonderful stories, and indulging to his 
heart’s content in the unlimited beer which 
the publican was only too glad to allow 
him. When, on the other hand, the subject 
of a strong hereditary alcoholic craving 
maintains a daily conllict with his tempter, 
uses every means he can think of to avoid 
or weaken its seductions, puts forth all his 
energy in resisting them, and, through occa- 
sional failures, conies of! on the whole vic- 
torious, the consistent automatist can have 
no other approbation to bestow upon him 
than that which he would accord to a self- 
governing steam-engine, or a compensation 
balance watch. — Carpenter Mental Physi- 
ology y pref., p. 42. (A.. 1900.) 

297. AUTOMATON THEORY AN IM- 
PERTINENCE — Aly conclusion is that to 
urge the automaton theory upon us, as it is 
now urged, on jiurely a priori and quasi- 
metaphysical grounds, is an unwarrantable 
impertinence in the present state of psy- 
chologv. — .T ames Psychology, vol. i, ch. 5, p. 
138. (H. II. & Co.. 1899.) 

298. AVALANCHE OF STONES— 

Abasing That Which Is High — Ceaseless 
Leveling Action of Detnuling Forces. — By 
this action the hardest and most solid rock- 
masses are reduced to a state of complete 
disintegration, certain of their ingredients 
undergoing decomposition, and the cement- 
ing materials which hold their particles 
together being removed in a state of solu- 
tion. In the higher regions of the atmos- 
phere this work of rock-disintegration pro- 
ceeds Avith the greatest rapidity; for there 
the chemical action is reenf<jrced by the 
powerful mechanical action of freezing 
w’ater. On high mountain peaks the work 
of breaking up rock-masses goes on at the 
moat rapid rate, and every craggy pinnacle 
is swathed by the heaps of fragments which 
have fallen from it. The Alj)ine traveler 
justly dreads the continual fusillade of fall- 
inf rock-fragments which is kej)t up by the 
ever-activc power of the fro^t in these 
higher regions of the atmosjihere ; and 
fears lest the vibrations of his footsteps 
should loosen, from their po.-itioii of pre- 
carious rest, the rapidly accumulating piles 
of detritus. No mountain peak attains to 
any very great elevation above the earth’s 
surface, for the higher we rise in the at- 
mo.sphere the greater is the ran^^e of tem- 
perature and tlie more destructive* are the 
effects of the atmospheric' watf^r. — .Trim 
Volcanoes, ch. 10, p. 28.3. (A., 1899.) 

299 . ALmntainHide Hnhed 

as by Cannon-shot . — Whih wc !-t.o<*d ponder- 
ing here [on the side of the Wei diorn), a 
deep and confused roar attracted our atten- j 
tion. From a point near the summit of the ! 
Weisshorn a roek had been discharged down 

a dry couloir, raising a cloud of dust at eaeh | 
bump against t he mountain. A hundred simi- | 


lar ones were immediately in motion, while 
the spaces between the larger masses were ' 
filled by an innumerable flight of smaller 
stones. Fiach of them shook its quantum of 
dust in the air, until finally the avalanche 
w’as envelojied in a cloud. The clatter was 
stunning, for the collisions wore inijcssant. 
Black masses of rock emerged here and 
there from the cloud, and sjied through the 
air like flying fiends. Tlieir motion w^as not 
one of translation merely, but they Avhizzed 
and vibrated in tludr flight as if urged by 
wings. Tlie echoes resounded from side to 
side, from the Schallenberg to the Weiss- 
horn and back, until finally, after many a 
deep-sounding thud in the snow', the whole 
troop came to rest at the bottom of the 
mountain. This stone avalanche Avas one of 
the most extraordinary things I had over 
Avitnessed, and in connection Avitb it I w'ould 
draAV the attention of future climbers of the 
Weisshorn to the danger Avhich would in- 
fallibly besot any attempt to ascend it from 
this side, except by one of its aretes. At 
any moment the mountainside may be raked 
by a fire as deadly as that of cannon. — 
Tyndalt. Hours of F.Trrcise in the Alps, ch. 

9, p. no. (A.. 1898.) 

300. AWAKENING DETERMINED BY 
INTEREST — Hearing of fine's (iini Same. 
— The awakening power of stuisory im])res- 
sions is greatly modified by our habitual 
state of mind in regard to them. 'I'bus 
most sleepers are aAvoke by tlie sound of 
their own names uttered in a low tone, 
Avben it requires a mncli lombT sound of 
a ditVerent ilcscription to prodm e any mani- 
festation of cons<*ioiisncss. The same thing 
is seen in comatose states, a jiatient being 
often found capable of b»‘ing momentarily 
aroused by shouting liis naim* into bis ear, 
ulicn no other sound produces the least 
oirect. — (’ARPENTp:u».l/f?i^i/ Physiology, bk. 
ii, ch. 15, p. .’>81. (A., 1900.) ‘ 

301. AWAKENING DUE TO EXPECT- 
ANT ATTENTION — But it is not rcqiii- 
.•niti* that the sensory imprc'^'^iori should be 
one habitually attended to during the AA’ak- 
ing hours, for it is generally sunhient to 
produce the effect, that the attention should 
luiA’e been .strongly fixed uj)on it, previously 
to the access of the sleep, as one at Avbich 
the sliimberer is to bo aroused. Thus the 
traveler who requires to set forth upon his 
journey at an early hour in the morning, 
and ha.s given directions to be* called aeeord- 
ingly, is aAvakeneil by a gentle tap at the 
iloor of bis chamber, a It bo be may baA'c 
previously slept through a sureession of far 
louder noises Avitb whieb be bad no roncern. 

— Carpenter Mental Physiology, hk. ii, ch. 

15. p. r»83. (A.. 1900.) 

302. AX, THE CHIEF WEAPON OF 
PRIMITIVE MAN— Luhor and Skill in Mak- 
ing of Axes from Stone. — The ax Avas pre- 
eminently the implement of antiquity. It 
was used in war and in the ehase. ns well 
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as for domestic purposes, and great num- dust there will be found bacteria. In most 

bors have been found, especially at Wangen of these localities they are dormant, or at 

(Lake of Constance) and Concise (Lake of least growing only a little. The bacteria 

Keufchatel). With a few exceptions they ... in pure water multiply very little, 

arc small, especially when c<)mpared with When dried as dust they are entirely dor- 

the magnificent specimens from Denmark; mant. Jlut each individual bacterium or 

in length they varied from one to six iiKjhes, spore has the potential power of multipliea- 

while the rutting edge had generally a tion, and as soon as it by accident falls upon 

widtli of from fifteen to twentj'’ lines. Flint a place where there is food and moisture it 

was sometimes used, and nephrite or jade will begin to multiply. Everywhere in Xa- 

in a few cases, but serpentine and diorite lure, then, exists this group' of organisms 

were the principal materials. ^Most of the with its almost inconceivable power of mul- 

hirger settlements were evidently manufae- tiplication. but a power held in cheek by 

luring places, and many spoiled pieces and lack of f(jod. Kurnish them with food and 

lialf-linished specimens have been found. their potential powers become actual. — Coxx 


After having chosen a stone, the first step 
was to reduce it by blows with a hammer 
to a suitable size. Then grooves were made 
arlifieially, which must have been a very 
t(Mlious and dillieult operation when flint 
knives, sand, and water were the only avail- 
able instruments. Having carried the 
grooves to tin* required depth, the ])roject- 
ing portions were remove<l by a skilful i>low 
^vith a hammer, and the imjileinent was 
then sharpened and j)olished <»n blocks of 
sjunlstono. — A vkut ky Prehistoric Times^ ch. 
0. p. IHO, (A., 1000.) 

BACTERIA CAPTURE NITRO- 
GEN FOR HIGHER ORGANISMS — The 

yilrififinff Jioeteria . — The third group of 
micro*organi>ms connected with fla* s<ul 
exist in groups ami colonies situated inside 
the m)dules app<*aring. under certain cir- 
eunistances. on the rootlets (*f the pea, bean, 
and other Letjioninostr. It was llellriegel 
and Wil faith who f’lst i)oinlod <mt that, 
all ho the biglmr chhnophylla«*cous ])lants 
craild not diri rt ly obtain or utilize free nitro- 
gen, some of them at any rate could acquire 
nitrogen brought into <*ombination under 
th(' iiilluence of bacteria. Ibdlriegel found 
that the graminaceous, polygomueous. cruci- 
fcr<»u>, and <»thei- or<h*V^ depended upon 
ecmibined nitrogen supplied within the soil, 
but that the /.cot/minoN'm did not dep«md en- 
tirelv upon such supplies. — Xkwmax /bte- 
frrid, ch. r,, p. (<;. |»., istm.) 

BACTERIA, UNIVERSAL PRES- 
ENCE OF — In Karfh, Air, (nul iro/er, Hvenf- 
n'hrre . — Idicre are no otlier plants or ani- 
mals so universally fouml in nature as the 
bacteria. It is tins universal presence, to- 
gedber with tlndr great powers of multipli- 
‘■ation, wbicli renders tbem of so much im- 
p(»rtance in nature. They exi-^t almost 
everywhere on the surface of the earth, d'hey 
are in the soil. es]>ecially at its surface. 

• . . They are in all bodies ot water, 

both at the surface and below it. They are 
b)und at considerable deptlis in the ocean. 
They are in streams of running xvater in 
even greater quantity than in standing 
water. — Conn t^tory of Qcrm Life, ch. 1, p. 
(A., 1900.) 

, Mirroscojnc Organ- 

Dormant in Dust , — Wherever on the 
hiee of nature there is n lodging-place for 


Story of (Irnn lAfc, ch. 1, p. 38. (A., 1000.) 

.300. BACTERIOLOGY, PRACTICAL IM- 
PORTANCE OF — Aluni(‘ipalitie.s are ex- 
pending public moneys in water analy.sis, 
in the examination of milk, in the inspec- 
tion of cows and dairies, in tlu^ bacterial 
treatment of sew’age, and in disinfection 
and other branches of public health admin- 
istratifui. Again, the newly formed Na- 
tional Association for the Pr(‘vention of Tu- 
hereulo^is. our increasing colonial posses- 
1 sions with their lro])ieal diseases, even 
; medical science itself, which is y(*ar by year 
becoming more ])reventive, make an increas- 
ing claim upon jmblic opinion. The sue- 
ec^sful accom])li hment and solution of 
these questions ^end in a measure upon 
an educated pub opinion respecting the 
elements of baettuiology. Ilecently it was 
uigc<l fin the ('ontcmjtoranj Ih'viev', Nov., 
IShTJ that “the lir.st i‘l(‘mcnts of bactori- 
ology .should be shadowed forth in the pri- 
I mary s<h<)ol.*’ This course was advised 
I coving to sucli knowledge being of value to 
j those engaged in dairying. As we shall 
I point out at a later stage, many of the un- 
desirable <-lianges occurring in milk are due 
to bacteria, even as the snetrss of the but- 
ter aiid cheese industries depends on the 
use and control of the fermentative proe- 
essos due tti lludr action. Much of the un- 
< certainty attending the manufacture of 
, dairy pnMlm ls can only he abolished by Nie 
I <*ar<'ful application of some knowledge cd 
i the llora of milk. — Xkwmax Bacteria, iut., 

: p. 12. (G. W \\, 1S!M>.) 

•307. BALANCE OF FORCES ON OUR 
GLOBE — The Karth a Det irately Adjusted Ma- 
chine — ('an trust of the Moon . — hi our near- 
est neighbor among the ])lanet'^ — the moon 
— the lelesi-o]>e has revealed to us the exist- 
ence of a globe, in which the internal forces 
have not beem cheeked and control leil by the 
operation of any extinmal agencies — for the 
moon appears to he destitute of both at- 
mosphere and water. Tiider these eireum- 
stanees we lind its surface, as we might ex- 
pert, to be composed of rocks which apjiear 
to be entirely of igneous origin: the moun- 
tain masses, unworn by rain or frost, river 
or glueior, being of most prodigious dimen- 
sions as compared with those of our owm 
globe, while no features at all resembling 
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valleys, or plains, or alluvial flats are any- 
where to be discerned upon the lunar sur- 
face. But by the admirable balancing of 
the external and internal forces on our own 
globe, the conditions necessary to animal 
and vegetable existence are almost con- 
stantly maintained, and those interruptions 
of such conditions, produced by hurricanes 
and floods, by volcanic outbursts and earth- 
quakes, may safely be regarded as the in- 
significant accidents of what is, on the 
whole, a very perfectly working piece of 
machinery. — Judd Volcanoes, ch. 10, p. 305. 
(A., 1890.) 

308. BALANCE OF HAPPINESS IN 
THE ANIMAL WORLD—On the whole, 
then, we conclude that the popular idea of 
the struggle for existence entailing misery 
and pain on the animal world is the very 
reverse of the truth. What it really brings 
about is the maximum of life and of the 
enjojunent of life with the minimum of suf- 
fering and pain. Given the necessity of 
death and reproduction — and without these 
there could have been no progressive de- 
velopment of the organic world — and it is 
diflicult even to imagine a system by which 
a greater balance of happiness could have 
been secured. — Wallace Darwinism, ch. 2, 
p. 27. (Hum., 1889.) 

309. BARBARIANS OF ANCIENT 
EUROPE — Cse of Iron Known by Them . — 
The soldiers of Brennus were provided with 
iron swords, and wlien the armies of Rome 
brought the civilization of the South into 
contact with that of the North they found 
iron already well known to, and in general 
use among, their new enemies. Nor is there 
any reason to suppose that arms of bronze 
were also at that time still in use in the 
North, for, had this been so, they would 
certainly have been mentioned by the 
Roman writers; vhereas the description 
given by Tacitus of the Caledonian weapons 
shows that in his time the swords used in 
Scotland were made of iron. Moreover, 
there are several cases in which large quan- 
tities of arms belonging to the Roman 
period have been found together, and in 
which the arms and implements are all of 
iron. This argument is in its very nature 
cumulative, and cannot therefore be fully 
developed here. — Avkuury Prehistoric Times, 
ch. 7, p. 8. (A., 1900.) 

310. BARBARISM, NURSERIES OF— 

The Steppes of Asia Have Sent Destruction 
to Europe. — These Mongolian and TarLir 
Steppes, which are intersected by numerous 
mountain chains, separate the ancient and 
long-civilized races of Tibet and Hindustan 
from the rude nations of Northern Asia. 
They have also exerted a manifold influence 
on the changing destinies of mankind. They 
have inclined the current of population 
southward, impeded the intercourse of na- 
tions more than the Himalayas, or the 
Snowy Mountains of Sirinagiir and Oorka, 
and placed permanent limits to the progress 


of civilization and refinement in a northerly 
direction. 

History cannot, however, regard the 
plains of Central Asia under the character 
of obstructive barriers alone. They have 
frequently proved the means of spreading 
misery and devastation over the face of the 
earth. Some of the pastoral tribes inhabit- 
ing this steppe — the Mongols, Getap, Alani, 
and Usflni — have convulsed the world. If 
in the course of earlier ages the dawm of 
civilization spread like the vivifying light 
of the sun from east to w'est, so in subse- 
quent ages and from the same quarter have 
barbarism and rudeness threatened to over- 
cloud Europe. — Humboldt Views of Nature, 
p. 4. (Bell, 189C.) 

311. BAROMETER, ETHICAL, THE— 

Lessons Taught, by Statistics of Crime. — The 
statistics of crime within a given period reg- 
isters how the ethical barometer stands ir 
dry figures. The statistics of the case> 
brought before the laware facts that eann, • 
be shaken — they speak for themselves. — B a^ 
TIAN Allgemeine Grundziige der Ethnologic, 
(Translate for Scientific Side-Lights.) 

312. BARRENNESS SELF-PERPETU* 
ATING — Cause and Effect Reciprocal — 
Clouds Wait Vainly over the Sahara. — The 
vertical ascent of currents of air is one of 
the principal causes of the most important 
meteorological phenomena. Where a desert 
or a sandy surface devoid of vegetation is 
surrounded by a high mountain chain, the 
sea-wind may he observed driving a den.se 
cloud over the desert, without any precipi- 
tation of vapor taking place before it 
reaches the crest of the mountains. This 
phenomenon was formerly very unsatisfac- 
torily referred to an attraction supposed to 
be exercised by the mountain chain on the 
clouds. The true cause appears to He in the 
ascent from the sandy plain <»f a column of 
warm air, wiiich prevents the condensation 
of the vesicles of vapor. Tlie more barren 
the .surface, and the greater the degree of 
heat acquired by the .sand, the higher will 
he the ascent of the clouds, and tlie Ic.ss 
readily will the vapor be precipitated. Over 
the declivities of mountains these cau.ses 
cease. I'be play of the vertical column of 
air is there weaker; the clouds sink, and 
their disintegration is e(Tecte<l by a cooler 
stratum of air.* Thus deficiency of rain and 
absence of vegetation in the desert stand in 
a reciprocal action to one another. It does 
not rain because the barren and bare sur- 
face of sand becomes more strongly heated 
and radiates more heat; and the desert is 
not converted into a steppe or grassy plain 
because without water no organic, develop- 
ment is possible. — H umuoldt Views of Na- 
ture, p. 26fi. (Bell, 1896.) 

3 1 3. BASKET-BfAKING OF PRIMITIVE 
PEOPLES — There are no savages on earth 
so rude that they have no form of basketry. 
The birds and beasts are basket-makers, and 
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some fishes construct for themselves little 
retreats where they may hide. Long before 
the fire-maker, the potter, or even the cook, 
came the mothers of the Fates, spinning 
threads, drawing them out, and cutting 
tliem off. Coarse basketry or matting is 
found charred in very ancient sepulchers. — 
Mason Woman*8 Share in Primitive Cul- 
ture, ch, 3, p. 42. (A., 1894.) 

' 314. BAS-REIIEFS OP HINBVEH— 

Ancient Scenes Preserved — Cigantic Stature 
Given to Kings and Heroes, — In the British 
Museum the alabaster bas-reliefs that 
adorned the palace courts of Nineveh give a 
wonderfully clear idea of what Assyrian life 
was like, how the king rode in his chariot, 

I or let fly his arrows at the lion at bay, or 
' valked with the state umbrella held over 
is head^ , how the soldiers swam the rivers 
blown skins and the storming party 
I lied the fortress, while the archers shot 
1 wn among them from the battlements, 

I the impaled captives hung in rows full 
i^view outside the walls. But in such 
scenes proportion did not much matter if 
only the meaning were conveyed. It did 
not seem arti.stieally absurd to the Assy- 
rians to make archers so big that two fill a 
whole parapet; nor did the Egyptians feel 
the comic impression made on our modern 
minds by the gigantic figure of the king 
striding half across the battle-field and 
grasping a dozen pigmy barbarians at a 
grip, to .slash their heads off with one sweep 
of his mighty falchion. — Tyix)r Anthropol- 
ogy, ch. 12, p. 302. (A., 1809.) 

315. BEAM OF LIGHT IN DARKNESS 

— (rifted Men of Middle Ages — Rapid 
Spread of Investigation Once Started. — The 
germ of tho.se events whicli have imparted 
any strongly marked j)rogressive movement 
to the human mind may be traced deeply 
rooted in the track of ]ireceding ages. It 
does not lie in the destinies of mankind that 
all should equally experience mental o])seu- 
ration. A principle of preservation fosters 
tlie eternal vital process of advancing rea- 
son. The Age of Columbus attained the ob- 
ject of its de.sti nation so rapidly because a 
track of fruitful germs ha<l already been 
east abroad by a number of highly gifted 
men, who formed, as it were, a lengthened 
beam of light amid the darkness of the 
Middle Ages. One single century — the thir- 
teenth — shows us Roger Bacon, Nicolaus 
Scotus, Albertus Magnus, and Vincent ins of 
Beauvais. The montal activity, once aw^ak- 
ened, was «oon followed by an extension of 
geographical knowledge. When Diego Bi- 
bero returned, in the year l.')2.'). from the 
geographical and astronomical congres.s 
which had been held at the Puente de Caya, 
near Yelvea, for the purpose of settling the 
contentions that had arisen regarding the 
boundaries of the two empires of the Por- 
tuguese and the Spaniards, the outlines of 
the new continent had been already laid 


down from Terra del Fuego to the coasts of 
Labrador. . . . The emulous enterprise 

of the Spaniards, English, and Portuguese, 
directed to one and the same object, was 
then so grciat that fifty years sufficed to de- 
termine the external configuration or the 
general direction of the coasts of the coun- 
tries in the western hemisphere. — Hum- 
boldt Cosmos, vol. ii, pt. ii, p. 229. (II., 
1891.) 

310. BEAUTIES OF NATURE NEG- 
LECTED By ROMANS — No description has 
been transmitted to us from antiquity of 
the eternal snow of the Alps reddened by 
the evening glow or the morning dawn, of 
the beauty of the blue ice of the glaciers, or 
of the .sublimity of Swiss natural scenery, 
althe statesmen and generals, with men of 
letters in their retinue, continually passed 
through Helvetia on their road to Gaul. All 
these travelers think only of complaining of 
the WTctehedness of the roads, and never ap- 
pear to have paid any attention to the ro- 
mantic beauty of the scenery through which 
they passed. . . . Silius Italicus, who 

died in the time of Trajan, w’hen Switzer- 
land was already considerably cultivated,- 
de.scribes the region of the Alps as a dreary 
and barren wilderness at the same time 
that he extols with admiration the rocky 
ravines of Italy and the w’oody shores of 
the Liris. — Humboldt Cosmos, vol. ii, pt. i, 
p. 38. (H., 1897.) 

317. BEAUTY AMID DESOLATION- 

— Fascination of Alaskan Glaciers — Contin- 
ual Roar of Avalanches. — The tide-water 
glaciers of Alaska are the ones that claim 
the greatest share of admiration from tour- 
on account of the wonderful coloring 
and marvelous beauty of their ice-cliffs and 
the pii'ture.squeness of the floating islands 
of ice to which they give origin. The ap- 
proach to a tide-water glacier is usually 
first made known by the fleet of bergs that 
dot the water and chill the atmosphere. 
These become more numerous as one pro- 
ceeds, and many times completely cover the 
w'ater before the ice-cliffs from which they 
came can be seen. Indeed, at times, the 
floating bergs form an impenetrable pack 
through which it is impossible for a vessel 
to advance. The vicinity of a glacier w’hich 
terminates in the sea is frequently made 
manifest also by the roar of avalanches, as 
fresh masses of ice fall from its face and 
join the fleet of gleaming bergs crowding 
the adjacent waters. The noise of the fall- 
ing fragments may be heard many miles, 
and sounds like, distant thunder or the dis- 
charge of heavy guns. 

When a large tide-water glacier is seen 
for the first time, the beholder is ffiscinated 
by its beauty, especially if it is illuminated 
by a brilliant sun. and learns a new’ lesson, 
for the reason .that the scene is so different 
from the popular idea of the appearance 
of glaciers, derived principally from the 
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well-known ice streams of Switzerland. — 
Russell (Jlacicrs of yorth Americaj ch. 6, 
p. 77. (G. & Co., 1897.) 

318- Gorgeous Sunset 

among Desert Jkongcs of Utah . — The unu- 
sually clear air of Utah, especially after 
the winter rains, renders distant inoiintains 
remarkably sharp and distinct, particularly 
when tlic'snn is low in the sky and a 
strong side-liirht brin^^s the sharp serrate 
crests into bold relief and reveals a rich- 
ness of :^culptiirin^ that was before un- 
seen. such time tlie colors on the broad 
deserts, and amid the purple hills and 
mountains, are more wonderful than artists 
liave ever painted, and exceed anythiiif]^ of 
the kind witnes-ied by the dweller of regions 
where the atmo.>>p]jere is moist and thonna- 
tive tints of the rock concealed by vegeta- 
tion. The hills of New England when ai^ 
ra\ed in all the gorgeous panoply of 
autumnal foliage are not more striking 
tlian the de-'crt ranges of Utah when Ablaze 
with the rellected glories of tlie sunset sky. 
The rich, native colors of the naked rocks 
are then kindled into glowing tires, and 
each canon and rocky gorge is tilled with 
lupiid purple, boide which even the im- 
perial dyes would be dull ami hmterless. 
At such times the glories of the hills are 
mirrored in the dense water of the lake; 
their duplicatt* forms aj)pearing in sharp 
relief on the {)aler tints (if the rellected sky. 
As tlie .-un ^inks behind the far-otl moun- 
tains, range after ra)ige fades through in- 
numerable shades ot ])urple and vi<jlet until 
only their highest battlements (xitch the 
fading glory. The lingering twilight brings 
softer and more mysterious beauties. 
Ranges and [)eaks that were concealed by 
the glare of the noonday sun start into 
life. Forms that were before unnoticed 
people the distant plain like a shadowy cn- 
campimmt. At brnt each remote mfiunlain 
crest appear-, a-, a delicate silhouette, in 
which all detail-, are lost, drawn in the soft- 
est of violet tints on the fading yellow of 
the sky. — R ussem, Lakes of \orth AmerirOj 
cb. 4. ]). 7tk tU. & ('()., 189.5.) 

319. BEAUTY AND FERTILITY OF 
EARTH DUE TO DESPISED ORGANISMS 

— Worz/is- Ajtfrt/afr ayxl infill Supithrnrnt 
the — When we behold a wide, turf- 

covered exyianse, we slujuld remember that 
its smooth ne-.s. on which so much of its 
beauty depemU. is mainly due to ail the in- 
equalities liavirig been 'slowly leveled by 
worm-. Tt i-^ a maivehiu«< ndleetion that 
the whole of tlie superfieiai nudd ov'er any 
such ^ex}»an-.e lias passed, ainl will again 
pass, every few years through the bodies of 
worms. Th(^ plow is one of tlie most an- 
cient and most valuabhr qf inarFs inven- 
tions; but long before be existed the land 
was in fact regularly plowed, and still con- 
tinues to be thus plowed by earth worpis. 
It may b(^ doubled whether then; are many 
other animals which have played so im- 


portant a part in the history of the world 
as have these lowdy organized creatures. 
Some other animals, however, still more 
lowly organized, namely, corals, have done 
far more conspicuous w'ork in having con- 
structed innumerable reefs and islands in 
the great oceans; but these are almost con- 
finccl to the tro[)ical zones. — Darwin For- 
mal ion of Vegetable Mouldy ch. 7, p. 91. 
(Hum.. 1887.)' 

320. BEAUTY AND HARMONY EXIST 
ONLY IN THE SOUL— Wirrld vs. Man's 
Interprelation of It, — Out in the external 
worhl Surrounding us there exists neither 
sound nori%oiig, neither noise nor quiet, but 
only periodical or fitful vibrating motion, , 
or rest. 

The most glorious music, the most in- ' 
spired speech is nothing there, absolutely 
nothing except a wild, meaningless surf of 
sound-waves, a purely me(‘hanical, grossly 
materia] movement of bodies that produce? 
sound, and of particles of air that conduct 
it. Not until it reaches the purely subjec- 
tive sphere of the sensation of licaring does 
the new, beautiful, and signilicant world 
come into being; but it exists nowhere ex- 
cept within ourselves, and only for us. It 
has absolutely no existence elsewhere. — 
(‘zr.UNAK Vorlesung iiber da.s Ohr und das 
Horen. (Translated for Scientific Hide- 
Ligh ts.) 

321. BEAUTY AND MAJESTY COM- 

BINED IN PALM — Aspiring Fpumrd Heaeh 
of Its Leares. — The direidion of the leaves, 
together with the lofty stem, gives to the 
palms their character of fiigh majesty. It 
is a characteristic of the plivsiognomical/ 
beauty of the jialm that its leaves arc dif 
reetc(i aspiririgly upw'ards. . . . Na^ 

ture s('(*ms to have accumuUit(‘d all thk 
beauties of form in tin; Jagu;i palm, which, 
intermingled with the (‘ucurito or Vadgi- 
hai, who>e stem ri'-t's to a height of 80 or 
even more than 100 feet, crowns the granite 
rocks at the cataracts of Atnres and May- 
pnres, and whicli we also occasionally saw 
on the lonely banks of the Cassiquiare. 
'Hieir smooth ami sb*itrltr stems rise* to a 
height of from 04 to 75 fc'ct, projecting like 
a colcmnadc above the dense mass of the sur- 
rounding foliage. — H umiioi.ut Views of Sa- 
ture, p. .‘JOl. (Hell, 90.) 

322* Height of Its IHlUir- 

tike Strm. — Palms [are] the loftiest and 
most stately of all vegetable forms. To these, 
aliovc* all other trc*es, the prize of lieauty 
lias always been aw'arded by every nation; 
and it was from the Asiatic* palm-world, or 
the adjacent countries, that human civiliza- 
tion sent forth the first rays oi its early 
dawn. Marked with rings, and not unfre- 
cjuently armed with thorns, the tall and 
slender shaft of thi.s graceful tree rears on < 
high its crown of shining, fan- like, or pin- 
nated leaves, which are often curled Hke^ 
those of some gramineae. Smooth stems otT 
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the palm, which I carefully measured, rose 
to a height of 190 feet. The palm dimin- 
ishes in size and beauty as it recedes from 
the equatorial towards the temperate zones. 
— Humboldt Views of NaturCy p. 223. 
(Bell, 1896.) 

323. BEAUTY AND SUBLIMITY IN- 
ACCESSIBLE AND BARREJK— Antarctic Ice- 
capped Conlincni. — From about latitude 
70° to 79° S. he [Sir J. Ross] found 
comparatively open water, and sailed along 
near the coast of a great mass of land, on 
W'liicli, however, it was impossible to set 
foot. Its shores were everywhere covered 
with ice projecting , into the sea. A thick 
mass of ice capped the whole r<J|ion, and 
bare rock was only seen where precipices 
rose high above the water. ;Mile after mile 
this unbroken rampart, often rising to a 
height of from two to three hundred feet, 
presented a hopeless barrier to the explor- 
ers. It evidently indicates the margin of a 
large and mountainous mass of land, per- 
haps of an Antarctic continent. From the 
top of the ice-cliff the dazzling white sur- 
face sloped up towards a range ** whose 
lofty peaks, perfectly covered with eternal 
snow, rose to elevations varying from seven 
to ten thousand feet above the level of the 
ocean. The glaciers that filled their inter- 
vening valleys, and which descended from 
near the mountain summits, projected in 
many places several miles into the sea, and 
terminated in lofty perpendicular cliffs. In 
a few places the rocks broke through their 
icy covering, by which alone we could be 
assured that land formed the nucleus of 
this, to appearance, enormous iceberg.'* — 
Bonney Icc-xcork Present and Pasty pt. i, 
ch. 2, p. 57. (A., 1890.) 

324. BEAUTY AN END IN NATURE 

— Elaborate and Multiplied i)rnament — 
Human Impulses Aof Out of Harmony 
with Divine Intelligence. — It would be to 
doubt the evidence of our senses and of our 
rea.son, or else to assume hypotheses of 
which there is no proof whatever, if we were 
to doubt that mere ornament, mere variety, 
are as much an ei^ and aim in the work- 
shop of Nature as they are known to be in 
the workshop of the goldsmith and the 
jeweler. Why should they not? The love 
and desire of these is universal in the mind 
of man. It is seen not more distinctly in 
the highest forma of oivilizeil art than in 
the habits of the rudest savage, who covers 
with elaborate carving the handle of his 
war-club, or the prow of his canoe. Is it 
likely that this universal aim and purpose 
of the mind of man should be wholly with- 
out relation to the aims and purposes of his 
Creator? He that formed the eye to see 
beauty, shall he not sec it? He tliat gave 
the human hand its cunning to work for 
beauty, shall his hand never work for it? 
How, then, shall wo account for all the 
beauty of the world — for the careful pro- 
vision made for it where it is only the sec- 


ondary object, not the first? — Argyll Reign 
of LaWy ch. 14, p. 114. (Burt.) 

325. Gorgeous Coloring 

of Humming-birds. — Those who, by special 
study, have laid their minds alongside the 
mind of Nature in any of her provinces 
have generally imparted to them a true 
sense, so far as it goes, in the interpretation 
of her mysteries. Let us, then, hear what 
Mr. Gould says on the beauty of the hum- 
ming-birds : “ The members of most ^f the 
genera have certain parts of their plumage 
fantastically decorated, and in many in- 
stances most resplendent in color. My own 
opinion is that this gorgeous coloring of the 
humming-birds has •been given for the mere 
purpose of ornament, and for no other pur- 
pose of special addptation in their mode 
of life; in other words, that ornament and 
beauty, merely as such, was the end pro- 
posed.” — Argyll Reign of La to, ch. 5, p. 137. 

( Burt. ) 

32 G. Ornament Sought 

amid Devices for Cotwealment . — Even in 
those cases, for example, where concealment 
is the main object in view, ornament is never 
forgotten, but lies, as it w'cre, underneath, 
carrie<i into effect under the conditions and 
limitations imposed by the higher law and 
the more special purpose. Thus, the feathers 
of the ptarmigan, tho confined by the law of 
assimilative coloring to a mixture of black 
and white or gray, have those simple colors 
disposed in crescent bars and mottlings of 
beautiful form, even asfthe lichens which 
they imitate spread in radiating lines and 
semicircular ripples over the weather- 
beaten stones. It is the same with all other 
birds whose color is the color of their home. 
For the purpose of concealment, their color- 
ing would be equally effective if it were laid 
on without order or regularity of form. 
But this is never done. The required tints 
are always disposed in patterns, each vary- 
ing with the genus and the species ; varying 
for the mere sake of variation, and for the 
beauty which belongs to ornament. And 
where* this purpose is not under the re- 
straint of any other purpose controlling it 
and keeping it down as it were within com- 
paratively narrow limits, how gorgeous are 
the results attained! What shall we say of 
flowers — those banners of the vegetable 
world which march in such various and 
splendid triumph before the coming of its 
fruits? What shall we say of the hum- 
ming-birds — whose feathers are made to re- 
turn the light which falls 4ipon them, as if 
rekindled from intenser fires, and colored 
with more than all the colors of all the 
jrems? — Argyll Reign of Lair, ch. 4. p. 114. 
(Burt.) 

327. BEAUTY AN END IN THE DI- 
VINE MIND-— Mcroscopir Perfection in Hid- 
den L*orA-.v.— There is unity of character in 
every scale, plate, and fin [among the ich- 
thyolitcs of the Old Red Sandstone] — 
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unity such as all iiicii of taste have learned 
to admire in those three Grecian orders 
from which the ingenuity of Rome was con- 
tent to borrow, when it professed to invent 
— in the masculine Doric, the chaste and 
graceful Ionic, the exquisitely elegant Co- 
rinthian; and yet the unassisted eye fails 
to discover the finer evidences of this unity: 
it would seem as if the adorable Architect 
had brought it out in secret with reference 
to the Divine idea alone. The artist who 
sculptured the cherry-stone consigned it to 
a cabinet, and placed a microscope beside 
it; the microscopic beauty of these ancient 
fish was consigned to the twilight depths of 
a primeval ocean. There is a feeling which 
at times grows upon the painter and the 
statuary, as if the perception and Idve of 
the beautiful had been sublimed into a kind 
of moral sense. Art comes to be pursued 
for its own sake; the exquisite conception 
in the mind, or the elegant and elaborate 
model, becomes all in all to the worker, and 
the dread of criticism or the appetite of 
praise almost nothing. And thus, through 
the influence of a power somewhat akin to 
conscience, but whose province is not the 
just and the good, but the fair, the refined, 
the exquisite, have works prosecuted in soli- 
tude, and never intended for the world, 
been found fraught with loveliness. — Mil- 
ler Old Red Sandstone, eh. 5, p. 88. (G. & 
L., 1851.) 

328« Tyrannous Demand 

for Perfection Urges Artist On — All Tends 
to an Ideal. — Sir Thomas Lawrence, when 
finishing, with the most consummate care, 
a picture intended for a seniibarbarous, for- 
eign court, was asked why he took so much 
pains with a piece destined, perhaps, never 
to come under the eye of a connoisseur. “ I 
cannot help it,” he replied; ‘‘ I do the best 
I can, unable, through a tyrant feeling that 
will not brook ofTcnNC, to do anything less.” 
It would be perhaps overbold to attribute 
any such overmastering feeling to the Cre- 
ator; yet certain it is. that among his crea- 
tures well-nigh all approximations tow’ards 
perfection, in the province in which it ex- 
patiates, owe their origin to it. and that 
Deity in all his works is his owm rule. — 
Miller Old Red Sandstone, ch. 5, p. 88. 
(G. & L., 1851.) 

329. BEAUTY DEFIES DEFINITION 

— The concept of beauty is exceedingly diffi- 
cult. The cfTort to construct the notion of 
beauty always terminates in a logical chaos 
that bewilders me.— F ischer Aesthetik. 
(Translated for Scientific SidedAghts.) 

330. BEAUTY EBIBOWERED AMID IN- 
HOSPITABLE MOUNTAINS — Transparency 
of Mountain Lake. — This ” gem of the 
Sierra” [Lake Tahoe) is situated at an ele- 

♦ vation of 6,200 feet above the sea and is en- 
closed in all directions by rugged, forest- 
covered mountain slopes which rise from 
two to over four thousand feet above its 


surface. Its expanse is unbroken by islands, 
and has an area of between 192 to 195 
square miles. Its diameter from north to 
south is 21.6 miles and from east to west 12 
miles. On looking down on Lake Tahoe 
from the surrounding pine-covered heights, 
one beholds a vast plain of the most won- 
derful blue that can be imagined. Near 
shore, where the bottom is of white sand, the 
winters have an emerald tint, but are so 
clear that objects far beneath the surface 
may be readily distinguished. Farther lake- 
ward, the tints change by insensible grada- 
tion until tlie water is a deep blue, un- 
rivaled even by the color of the ocean in its 
deepest and most remote parts. On calm 
summer days the sky, with its drifting 
cloud banks and the rugged mountains with 
their bare and usually snow-covered sum- 
mits,* are mirrored in the placid waters with 
such wonderful distinctness and such accu- 
racy of detail, that one is at a loss to tell 
where the real ends and the duplicate be- 
gins. While floating on the lake in a boat, 
the transparency of the w’ater gives the sen- 
sation that one is suspended in mid-air, as 
every detail on the bottom, fathoms below, 
is clearly discernible. — Russell Lakes of 
North America, ch. 4, p. 63. (G. A Co., 
1895.) 

331. BEAUTY ENHANCED BY MYS- 
TERY — Towers and Castles of Native Roek — 
Mode of Rock format ion Unknown — Ex- 
planation Carries the Difjiculty a Step Fur- 
ther Rack . — Every island and rocky crag 
that rose in Lake T..ahontan became a center 
of aeeuimilaiion for tufa d<‘posit8 and was 
transformed into strange and frequently 
fantastic shapes by the material precipi- 
tated upon it. Now' that the waters of the 
ancient sea have disMppeared, these struc- 
tures .stand in the desert valleys like the 
crumbling ruins of towers, castles, domes, 
and various other shapes, in keeping with 
the desolation surroumling them. The finest 
examples of these w%ater-built structures, 
some of them a hundred feet or more in 
height, occur about the bord<*r of Pyramid 
and WiimeniiK'ea Iakos,^r rising from their 
bottoms and still wiioify or in part sub- 
merged. The island.s in Pyramid Lake are 
sheathed from base to summit with these 
deposits and their precipitous sides given a 
convex outline, owing especially to the vast 
deposits of dendritic tufa, which was pre- 
cipitated most abundantly midw'ay up the 
slopes. . . . \Vh<*n the tufa towers and 

castle-like piles are broken, the concentric 
layers of which they are composed are re- 
vealed and fill one with wonder at the vast 
amount of material they contain, as well as 
attract the eye on account of tha delicacy 
and beauty of their structure. Nowiiere else 
in this country, and, so far as reported, no- 
where el.se in the world, are rocks formed of 
preeipitales from lake waters so magnifi- 
cently displayed as in the desert valleys of 
Nevada. 
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The fascination of the weird and fre- 
quently wonderfully impressive scenery of 
the region formerly submerged beneath the 
waters of Lake Lahontan, is enhanced, at 
least to the geologist, by the fact that there 
is yet an unsolved mystery connected with 
the tufa deposits that start out as strange, 
gigantic forms from the desert haze, as one 
slowly traverses those bitter, alkaline lands. 
— Russell. Lakes of North America, ch. 6, 
p. 111. (G. & Co., 1896.) 

332. BEAUTY IN NATURE OBJECTIVE 

Utility Might Dispense with the Beautiful . — 

Herculean efforts have been made by mod- 
ern evolutionists to eliminate altogether the 
idea of beauty from nature, by theories of 
sexual selection and the like, and to per- 
suade us that beauty is merely utility in 
disguise, ‘and even then only an accidental 
coincidence between our perceptions and 
certain external things. Hut in no part 
of their argument have they more signally 
failed in accounting for the observed facts, 
and in no part have they more seriously 
outraged the common sense and natural 
taste of men. In point of fact, we have 
here one of those great cojj^elations belong- 
ing to the unity of nauire — that indis- 
soluble connection which has been estab- 
lished between the senses and the esthetic 
sentiments of man and certain things in the 
external world. Hut there is more in beauty 
than thi.s merely anthropological relation. 
Certain forms, for example, adopted in the 
skehilons of the lower animals are necessa- 
rily beautiful because of tlieir geometrical 
proportions. Ceriiiin styles of coloring are 
necessarily beautiful because of harmonies 
and contrasts which depend on the essen- 
tial properties of the waves of light. 
Heauty is thus in a great measure inde- 
pendent of the taste of the .spectator. It is 
also independent of mere utility, since, even 
if we admit that all these combinations of 
forms, motions, and colors which we call 
beautiful are also useful, it is easy to per- 
ceive that the end could often be attained 


I the scenery by the contact and mutual in- 
fluence of the two elements. — Humboldt 
Cosmos, vol. ii, pt. i, p. 25. (H., 1897.) 

334. BEAUTY NOT MATCHED BY IN- 
TELLECT — Naturalist Tires of the Exfjuisite 
Humming-bird. — The longer he [the nat- 
uralist] observes any one species or indi- 
vidual, the more does he find in it to reward 
his attention ; this is not the case, however, 
wdth humming-birds, w'hich possess the avian 
body, but do not rank mentally with birds. 
The pleasure one takes in their beauty soon 
evaporates, and is succeeded by no fresh in- 
terest, so monotonous and mechanical are 
all their actions; and we accordingly find 
that those who are most familiar with them 
from personal observation have very little 
to say about them. A score of humming- 
birds, of as many distinct species, are less 
to the student of habits than one little 
brown-plumaged bird haunting his garden 

j or the rush-bed of a neighboring stream; 

I and, doubtless, for a reason similar to that 
! which makes a lovely human face unin- 
formed by intellect seem less permanently 
attractive than many a homelier counte- 
nance. — IlimsoN Naturalist in La Plata, ch. 
16, p. 211. (C. & H., 1895.) 

335. BEAUTY OF CREVASSES IN 
GLACIERS — Color Rivals Blue of Ocean 
Depths. — The walls of crevasses in iffwO re- 
gions are of the most exejuisite turquoise 
blue, the color deepening below the surface 
until it seems almost black. The only color 
in nature that rivals thc%lue of glacial ice 
is seen when one looks down into the un- 

! fathomable sea. The sides of crevasses are 
I frequently hung with icicles, forming rank 
j on rank of glittering pendants, and fretted 
I and embossed in the most beautiful manner 
j with snow-wreaths, and partially roofed 
with curtain- like cornices of snow. These 
details are wrought in silvery white, or in 
innumerable shades of blue with suggejs- 
tions of emerald tints. When the sunlight 
1 enters tlie great chasms, tludr walls seem 


without the beauty. — D awson Facts and 
Fancies in Modern Science, lect. 5, p. 198. 
(A. B. P. S.) ♦ 

333. BEAUTY, NATURAL, MOLDS NA- 
TION — Scenery of Greece — Intimate Association 
of Land and Sea . — We must not forget that 
Grecian scenery presents the peculiar charm 
of an intimate a.saociation of land and sea, 
of shores adorned with vegetation, or pic- 
turesquely girt round by rocks gleaming in 
the light of aerial tints, and of an ocean 
beautiful in the piny of the over-changing 
brightness of its deop-toned moving waves. 
Altho to other nations, .sea and land, in the 
different pursuits of life to which they give 
rise, appeared as two separate spheres of 
nature, the Greeks — not only those who in- 
habited the islands, but also those occupying 
the southern portion of the continent — en- 
joyed, almost everywhere, the aspect of the 
nchness and sublime grandeur imparted to 


inerusted with iridescent jewels. The still 
waters with which many of the gulfs are 
partially filled reflect every detail of their 
crystal walls and make their depth seem 
infinite. No dream of fairy caverns ever 
exceeded the beauty of these mysterious 
crypts of the vast cathedral-like amphi- 
theaters of the silent mountains. — RrssEix 
(ilacicrs of North America, int., p. 8. (O. 

& Co., 1807.) 

330. BEAUTY OF NATURE SECOND- 
ARY IN GREEK POETRY— We find the 
most attractive scenes of nature introdueed 
in the llomerie songs merely as secondary 
adjuncts. “ The shepherd rejoii'cs in the 
stillness of night, in the purity of the sky. 
and in the starry radiame of the vault of 
heaven; he bears from afar the rush of the 
mountain torrent, as it pursues its foaming 
course swollen with the trunks of oaks that 
I have been borne along by its turbid waters 
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[Iliad, viii, 555]. The sublime description 
of the sylvan loneliness of Parnassus, with 
its somber, thickly wooded and rocky val- 
leys, contrasts with the joyous pictures of 
the many-fountained poplar i^roves in the 
PhtTacian island of Schcria, ami especially 
of the land of the Cyclops, “ where meadows 
waviii" with luxuriant and succulent i^rass 
encircle the hills of unpruned vines ’’ [Od., 
xix, 431 J. Pindar, in a dithyrambus in 
praise of spring, recited at Athens, sings of 
the earth covered with new'-born flow’ers, 
when, in the Argive Nema'a, the first open- 
ing shoot of the palm announces the coming 
of balmy spring.” Then he sings of Etna 
as ” the j)illar of heaven, (he fosterer of en- 
during snow”; but he cpiickly turn^ aw\ay 
from these terrific forms of inanimate na- 
ture to celebrate Tliero of Syracuse, and the 
victorious combats of the Greeks with the 
mighty race of the Persians. — IlrMBOLDT 
Cosmos, vol. ii, pt. i. p. 24. (II., 1897.) 

337. BEAUTY, OF ORCHIDS — Innu- 
merable Variety in. 8outh America. — While 
these plants [of the cactus family] form 
green oases in the barren desert, the or- 
chidaceae shed beauty over the most desolate 

* rocky clefts, and the seared and blackened 
stems of those tropical trees w’hich have 
been discolored by the action of light. The 
Vanilla form is distinguished by its light- 
green succulent leaves, and by its varie- 
gated and singularly shaped blossoms. 
Some of the orchidaceous flowers resemble in 
shape winged insects, while others look like 
birds, attracted by the fragrance of the 
honey vessels. An entire life w'oiild not suf- 
fice to enable an artist, altho limiting him- 
self to the specimens afforded by one cir- 
cumscribed region, to depict the splen<lid 
orchidacea? which embellish the deep alpine 
valleys of the Peruvian Andes. — IIuMBOLDT 
Views of \nture, p. 220. (Bell, 1896.) 

338. BEAUTY OF WILD PLANT FAILS 

UNDER CULTIVATION— :/Vi€ Pampas Grantf. 
— On moist clayey ground flourishes the 
stately pampa grass, Gyncrium argenteum, 
the spears of which often attain a height 
of eight or nine feet. I have ridden through 
many leagues of this grass with the feath- 
ery spikes high as my head, and often 
higher. . . . Every one is familiar with 

it in cultivation; but the garden plant has 
a sadly decaying, draggled look at all times, 
and to my mind is often positively ugly, 
Avith its dense withering ma.ss of coarse 
leaves, drooping on the ground, and bundle 
of spikes, always of the same dead white or 
dirty cream color. Now color — the various 
ethereal tints that give a blush to its cloud- 
like purity— is one of the chief beauties of 
this grass on its native soil; and travelers 
who have galloped across the pampas at a 
season of the year w’hen the spikes are dead, 
and wdiite as paper or parchment, have cer- 
tainly missed its greatest charm. The plant 
is social, and in some places where scarwly 
any other kin-1 (\ists it covers large areas 


with a sea of fleecy white plumes; in late 
summer, and in autumn, the tints are seen, 
varying from the most delicate rose, tender 
and illusive as the blush on the white un- 
der-plumage of some gulls, to purple and 
violaceous. At no time does it look so per- 
fect as in the evening, before and after sun- 
set, W’hen the softened light imparts a 
mistiness to the crowding plumes, and the. 
traveler cannot help fancying that the tints, 
which then seem richest, are caught from 
the level ra3’s of the sun, or reflected from 
the colored vaporsi of the afterglow. — Hud- 
son yaturalist in La Plata, ch. 1, p. 6. (C. 
A H., 1895.) 

330. BEAUTY RESULTING FROM IN- 
TERFERENCE OF WAVES— ifichfi/ Chased 
Pattern on Surface of Mercury . — ^To the 
e^ve of a person conversant w’ith these prin- 
ciples, nothing can be more interesting than 
the crossing of w'ater ripples. Through 
their interference the water surface is some- 
times shivered into the most beautiful 
mosaic, trembling rhythmically as if with a 
kind of visible music. When w'aves are 
skilfully generated in a dish of mercury, a 
strong light thr^w’n upon the shining sur- 
face, and reflected on to a screen, reveals 
the motions of the liquid metal. The shape 
of the vessel determines the forms of the 
figures produced. In a circular dish, for ex- 
ample, a disturbance at the center propa- 
gates itself as a series of circular waves, 
w’hich, after reflection, again meet at the 
center. If the point of disturbance be a 
little way removed from the center, the in- 
terference of the dire(*t and reflected weaves 
produces magnificent chasing. The light re- 
flected from such a surface yields a pattern 
of extraoniinar^' beauty. When the mer- 
cury’’ is slightly’ struck by a needle-point in 
a direction concentric with the surface of 
the vessel, the lines of light run round in 
mazy coils, interlacing and unraveling 
them.selves in a w'onderful manner. When 
the vessel is square, a splendid checker- 
w’ork is produced by the crossing of the di- 
rect and reflected waves. Thus, in the case 
of wave- motion, the most ordinary causes 
give rise to most exquisite effects. The 
words of your countryman, Emerson, are 
perfwtly applicable here: 

Thou canst not w'ave thy staff in the air, 

Or dip thy paddle in the lake. 

But it carves the brow of beauty there, 

And the ripples in rimes the oars for- 
sake.” 

— ^Ttndall Lectures on Light, lect. 2, p. 54. 
(A., 1898.) 

340. BEAUTY REVEALED BY SUB- 
DUED LIGHT — To one who only beholds 
the desert land bordering Great Salt Lake 
in the full glare of the unclouded summer 
sun, when the peculiar desert haze shrouds 
the landscape and the strange mirage dis- 
torts the outline of the hills, the scenery 
will no doubt be uninteresting and perhaps 
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ven repellent. But let him wait until the 
ool breath from the mountains steals out 
n the plain and the light becomes less in- 
ense, and a transformation will be wit- 
essed that will fill his heart with wonder. 
-Russell Lakes of ~Norih America, ch. 4, 
t. 79. (G. & Co., 1895.) 

341. BEES MERCILESS UTILITARI- 

JJS — Individual Sacrificed to Public Welfare. 
-Bees are a peculiar people; they know 
lO mercy, no gratitude, and grant no pen- 
ions. They maintain e^ry one as long as 
B necessary for the general welfare, but 
iter that they make away with him as 
[uickly as possible. — Clock Symholik drr 
Hencn. (Translated for Scientific Side- 
jights.) 

342. BEES VENTILATE THEIR HIVES 

^Air-currents Driven by Fanning Wings — 
Natural Precursor of the Electric Fan . — 
levy interesting [says BiichnerJ.and closely 
onnected with this <*haraeteristi(* of clcan- 
iness, is the conduct of the so-called ven- 
ilating-becs, wliicli have to take care that 
n summer or hot weather the air necessary 
or respiration of the bee^ in the interior 
>f the hive is renewed, and the too high 
emperature cooled down, 'the latter pre- 
aution is necessary, not only on ac'count 
i the bees working within the hive, to 
v’liom, as akeady said, a temperature risen 
►eyoiul a c(«iin point would be intolerable, 
)ut also tWguard against the melting or 
loftening of the wax. 'Fhe bees charged 
vith the care of the ventilation divide , 
hemselve.s into rows and stages in regular 
>rder through all parts of the hive, and by 
iwift fanning of their wings send little cur- 
•ents of air in such fa>hion that a powerful 
itream or change of air passes through all 
larts of the hive. Other bees stand at the 
nouth of the hive, which fan in the same 
,vay and considerably accelerate liie wind 
’rom within. The current of air thus caused 
s so strong that little hits of paper hung 
n front of the mouth are rapidly moved, 
ind that, according to F. Huber, a lighted 
natch is extinguished. 1’he wind can be 
lislinctly felt if the hand be held in front. 
—Romanes Animal InicUigcnce, ch. 4, p. 
191. (A., 1899.) 

BEGINNING NECESSARILY SU- 
PERNATURAL — If the universe had a be- 
pnning, its beginning, by the very condi- 
:ions of the ease, w’as supernatural; the 
iaw’s of Nature cannot account for their own 
origin. — Mill Poftitirr l*hilosophy of Au-t 
]uste Comte, p. 15. (11. H. & Co., 1887.) 

»44. BEGINNING OF LIFE SOME- 
IVHERE — Earth Once. Lifelens — Origin i»V- 
inires Creative Power. — These ditVerent sets 
)f inhabitants who have possessed the earth 
it successive periods have each a character 
3f their own. Tlie transmutation theory in- 
“'ists that they owe their origin to gradual 
transformations, and are not. thendore, the 
result of distinct orcativo acts. All agree. 


how'ever, that w'o arrive at a lower stratum 
where no trace of life is to be found. Place 
it where we will; suppose that w’c are mis- 
taken in thinking that we have reached the 
beginning of life wdth the lowest Cambrian 
deposit; suppose that the first animats pre- 
ceded this epoch, and that there w^as an 
earlier epoch, to he called the Laiirentian 
system, besides many others older still; it is 
neverilicless true that geology brings us 
down to a level at which the character of 
the earth’s crust made organic life impos- 
sible. At this point, wherever we place it, 
the origin of animals by development w'as 
impossible, because they had no ancestors. 
This is the true starting-point, and until we 
have some facts to prove that the pow^r, 
whatever it was, which originated the first 
animals has ceased to act, 1 see no reason 
for referring the origin of life to any other 
cause. — Agassiz Journey in Brazil, ch. 1, p. 
43. (IT. M. & Co., 189G.) 

345. BEGINNING OF LIFE-WORK IN 
MIDDLE AGE^HerscheVs Great Work Done 
after His Fortieth Year— Prodigious Labors 
—Discovery of I ranus.— lie [HersehelJ had 
entered upon his forty-second year when he , 
sent his first paper to the Philosophical 
Transactions; yet during the ensuing 
thirty-nine vears his contributions many 
of them elaborate treatises— -numbered 
sixty-nine, forming a scries of extraordi- 
narv importance to the history of astron- 
omv. As a mere ex])l()rer of the heavens Ins 
labors were ]irodigioiis. He discoverc‘d 
2.500 nebuhe, SOt) doiibli^ stars, passed the 
whole firmament in review four several 
times, counted the stars in 3.400 gage 
fiehls,” and executed a photometric classifi- 
cation of the principal stars, founded on an 
elaborate (and the first systematicallv con- 
ducted) investigation of their relative 
briirhtness. He was as careful and patient 
as"^he was rapid; spared no time and 
omitted no ])ri‘cautiou to secure accuracy in 
his observations: vet in one night he would 
examine, singly and attentively, up to 400 
separate objects. 

4'he di-covery of Franus was a more inci- 
dent of the sciunne he had marked out for 
l.iiiiself— a fruit, -jathored as it were t>y the 
wav It. formed, nevertheless, the tiiriiing- 
poi’nt in his eareer. From a star-gazing 
nmsieian he was at onec tran-formed into 
an eminent astronomer: he was leiieaed 
from the drudgery of a toilsome profession 
and installed as Foyal Astronomev.-- 
Cl.K.KKK llixtoni of .\Klroiiom!i. eh. 1. p. lo. 


(1?1.. ISM.) 

;t4«. BEGINNING, THE, TO BE INTER- 
PRETED BY THE END— 3/n» the Knd m 
/•;rofi((ioii.— If evidiition ean he proved to 
include man. the whole eonrse of evolution 
and the whole seheme of Xatnre from that 
moment assume a new signitieaiiee. I'le be- 
ginning must then W interi.reted from the 
end. not the end from '’'‘S-V, 
engineering workshop is iiniiitelligihle until 
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we reach the room where the completed en- 
gine stands. Everything culminates in that 
final product^ is contained in it, is explained 
by it. The evolution of man is also the 
complement and corrective of all other 
forms of evolution. From this height only 
is there a full view, a true perspective, a 
consistent world. — Dritmmond Ascent of 
Man, p. y. (J. 1\, 1900.) 

347. BEGINNINGS OF ASTRONOMY 

— Chuldrans the I'irst Astronomers — Care- 
ful Obserrations of the Creeks. — The Greek 
astronomers of a later age not only rejected 
the vague speculations of their ancestors, 
but proved themselves the most careful ob- 
servers of their time, and first made ^istron- 
omy worthy the name of a science. From this 
Greek astronomy the astronomy of our own 
time may be considered as coming by direct 
descent. Still, were it not for the absence 
of historic records, we could probably trace 
back both their theories and their system of 
observation to the plains of Chaldea. The 
zodiac was mapped out and the constella- 
tions named n;any centuries before they 
commenced their observations, and these 
works markeil quite an advanced stage of 
develoi)ment. — Xkwcomh Poputar Astron- 
omy. pt. i. int., p. 5. (H., 1899.) 

348. Hipparchxis Antici- 

pated Ptolemy — Cycles and Kpieyeles.—^M 
we confine ourselves to men ^yhose names 
and whose labors have come down t<» us, we 
must concede to llippanhus the honor of 
being the father of astronomy. Not only do 
his observations of the heavenly bodies ap- 
pear to have been far more accurate than 
those of any of his predece.ssors, but he also 
determined the laws of the apparent mo- 
tions of the planets, and prepared tables by 
which the<e motions could be calculated. 
Probal)ly lie was the first propcmnder of tin* 
theory of epicyclic motio?^ of tin* planets, 
commonly called after the name of liis suc- 
cessor. Ptolemy, who lived three centuries 
later. — N kwcomm Popular Astronomxj^ pt. i, 
int., p. .5. (H., 1899.) 

349. BEGINNINGS OF SCIENCE—Xw- 

pcrstition Minyh'd with I\tol l\ tifnelfdae . — 

. . . A pe( iiliar charactei the Tiis- 

cans was their incliaation for cultivating an 
intimate connect ion with certain natural 
phenomena. Divination, which wa.-. the o<*- 
cupation of tlieir e(jm-.t |ii«*rarcliical 
caste, gave or cation for a ileily observation 
of the met<*o» ological prooe^sc-, of the at- 
mo-plicre. 'riie Fulguratoies, ob-ervers of 
lightning, occupied themselves in investi- 
gating tlie direction (d tin* lightning, with i 
drawing it down ’’ and “ turning it aside.” 
TIh'v carefully di.stinguished between fiashes 
of lightning from the higher regions of the 
cloud>, and those, which .Saturn, an earth- 
god. caused to ascend from below, and 
wfiich were ^ called Satnrnim* terredrial 
lightning, a distinction which modern phys- 
icists have worthy of especial at- 


tention. Thus were established regular offi- 
cial notices of the occurrence of storms. 
The Aqucelicium, the art of discovering 
springs of waters, w'hich was much practised 
by the Etruscans, and the drawing forth of 
w’ater by their AquilegeSf indicate a careful 
investigation of the natural stratification 
of rocks and of the inequalities of the 
ground. Diodorus, on this account, extols 
the Etruscans as industrious inquirers of 
Nature. — Humboldt Cosmos, vol. ii, pt. ii, 
p. 199. (H., 1897.| 

350. BEGINNINGS OF SCULPTURE— 

Indian Pipes Molded to Figures of Men and 
Animals . — Among the most characteristic 
specimens of ancient American pottery are 
the pipes. Some of these are simple bowls, 
not unlike a common every-day pipe, from 
which they differ in having generally no 
stem, the mouth having apparently been 
applied direct to the bowl. Many are highly 
ornamented, others arc spirited representa- 
tions of monsters or of animals, such as the 
heaver, otter, wildcat, elk, bear, wolf, pan- 
ther, raccoon, opossum, squirrel, manatee, 
eagle, hawk, heron, owd, buzzard, raven, 
swallow, parrakeet, diufk, grouse, and many 
others. The most interesting of these, per- 
haps, is the manatee or lamantin, of which 
seven represt*nf ations have been found in 
the mounds of Ohio. The.se arc no mere 
rude sculptures, about which there might 
easily he a mi.stake, hut we are assured that 
“ the truncated head, thick semieireiilar 
snout. p<*(uliar nostrils, tumid, furrowed 
upper lip. singular feet or fins, and reiuark- 
ahh; must.aehi*s, are all distiiuily marked, 
and ren(b*r the rec’ogniiioii of the animal 
eoiiiplete.” This ourious animal is not at 
present found nearcT than the .shores of 
Florida, a thousand miles away. — Avkbuky 
Prehistoric Times, eh. 8, j). 24‘2. 1900.) 

35 1 . BEGINNINGS RUDE AND POOR— 

A nerstors of Hteam-}dou\ Ifarresfrr. and 
Thresh* r. — 'I'he ancestor c»f the steam-plow 
is the digging-stick (»f savagery, a branch 
of a trc»e sharpened at the* end hv fire*: tin* 
progenitors of the steamdiarvester and 
thresher were the stone sickle, the rnastiiig- 
tray. or, later on. the trihulum. — M ,\son 
Birth of Itir* nfiftn, A*ldrf'ss at Crntf'twry 
iff v! wicr. Patf'nt Syshtn, Washington. 1). G.. 
7 . 8 . 9 /. Procc*i*dings «>f the (’ongress, p. 407. 

352. BELIEF BEFORE DISCOVER Y- 

IxosH i'onfident *tf the Frist *'net: of Dt'rp srn 
Life. — In the narrative of the voyage of the 
Erebus” and “Terror,” published in 1847, 
Sir James Ross [writes] : “ It is w'cll known 
that marine aniTiials are more .su.seeptihic 
of <!hange of temperature thaiv land ani- 
mals: indeed they may he isothermally ar- 
ranged with great neeuraey. It will, how 
ever, he difib'ult to get naturaIiKt44 to believe 
tliat these fragile ereatures crould possibly 
exist at the depth of nearly 2.000 fathoms 
below the surfaee; yet ns wre know they can 
bear the pressure of 1,000 fathoms, why 
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niay they not of two? We also know that 
several of the same species of creatures in- 
habit the Arctic that we have fished up 
from great depths in the Antarctic seas. The 
only way they could get from one pole to 
the" other must have been through the 
tropics; but tlie temperature of tlie sea in 
tliose regions is sucli that they could not 
exist in it, unless at a depth of nearly 2,000 
fathoms. At tluit depth tliey might pass 
from the Arctic to tlie Antarctic Ocean with- 
out a variation of five degrees of tempera- 
ture; whilst any lan<l uniinal, at the most 
favorable season, must expedience a difler- 
ence of fifty degrees, and, if in tlio winter, 
no less than loO <legrees of Fahrenheit’s 
tliermometer — a sutheient reason why tliere 
are neither quadrupeds, nor birds, nor land 
insects common to both regions.” — Hickson 
Fauna of the Deep ISca, ch. 1, p. 3. (A., 
1894.) 

353. BELIEF IN A FUTURE LIFR- 

Ancient British Islamlrrs. — The care with 
whicli the dead were interred, and tlie cus- 
tom [prevalent, )mt not universal] of bury- 
ing imphunents with them, may fairly be 
regarded as indicating the existciice of a be- 
lief in the immortality of the soul, and in a 
material existence after death. 

The objects buried with the dead are 
sometimes numerous, and always interest- 
ing. In a large tumulus n(*ar Everley, a 
deposit of burnt bones was ‘‘ surrounded by 
a circular wreath of horns of the red- 
deer”; whilst at a liighcr level, tho three 
feet from the summit, was the skeleton of a 
small dog, the “ attendant in the chase, and 
pcrliaps the victim in death, of the hunter, 
whose exquisitely chipped arrow-heads, five 
in number, were deposited with his ashes. — 
AvKuruY Frchistoric TiweSy ch. 5, p, 133. 
(A., 1900.) 

354. Favorite Objects 

Buried with the Dead — Arneriran Italians. 
— The remark made by Schoolcraft as re- 
gards the American Indians is jipplicable to 
many savage tribes. ‘‘ Nothing that the 
dead possessed vas <leemed too valuable to 
be interred with the body. The most costly 
dress, arms, ornaments, and implements, 
are depositcil in the grave,” which is 
“ ]>laccd ill the riioiccst sccni<* situations — 
on some crowning hill or gentle eminence in 
a secluded valley.” .Ami the Noiih-.Vmcri- 
can Indians arc said, even until williin the 
la^t. few years, to have long cherished a 
friendly feeling for the French. be»’ause. in 
the time of tlicir supremacy, they had af 
least this one great merit, that they never 
disturbed the resting-places of the dead. — 
Avicuttuy Prehistoric Tinies^ ch. 5, p. 123. 
(A., 1900.) 

;W5. BELIEF IN ILLUSIONS OF OTH- 
ERS — Kvery Man AtlriMes Ihr Failinij to 
A// the Best. — Afost men are sonudiines 
liable to illusion. Hardly iinyhody is al- 
vvays consistently sober and rational in his 


perceptions and beliefs. A momentary fa- 
tigue of the nerves, a little mental excite- 
ment, a relaxation of the effort of attention 
by which we continually take our bearings 
with respect to the real world about us, will 
produce just the same kind of confusion of 
reality and phantasm which we observe in 
the insane. To give but an example: the 
play of fancy which leads to a detection of 
animal and other forms in clouds is known 
to be an occu])ation of the insane, and ia 
rightly made use of by Shakespeare as a 
mark of incipient mental aberration in 
Hamlet; and yet this very .same occupation 
is quite natural to children, and to imagi- 
native adults when they choose to throw the 
reins on the neck of their fantasy. Our 
luminous circle of rational perception is 
surrounded by a misty penumbra of illu- 
sion. Common sense itself may be said to 
admit this, since the greatest stickler for 
the enlightenment of our age will bo found 
in practi.se to accuse most of his acquaint- 
ance at some time or another of falling into 
illusion. — Sully Illusions^ ch. 1, p. 3. (A., 

1897.) 

350. BELIEF IN THE UNKNOWABLE 
A NECESSITY— an Personality IntJh 
plicablc — Agnosticism Accepts the Mystery. 
— Let us a.sk him [the agnostic] if he can 
subscribe to the simple creed expre.ssed in 
the words “ I am, I feel, 1 think.” Should 
he deny these propositions, then there is no 
Imsis left on wliich to argue. Should he ad- 
mit this much of belief, he has abandoned 
somewhat of his agno.stic position; for it 
would be easy to show' that in even uttering 
the pronoun “ I ” he has committed himself 
to the belief in the unknowable. What is 
the ego which he admits? Is it the ma- 
terial organism or any one of its organs or 
parts? or is it something distinct, of w’hich 
the organiMU is merely the garment, or out- 
ward manifestation? or is the organism it- 
self anytliing more than a bundle of ap- 
pearances part rally known and scarcely un- 
der.'^tood by that which calls itself “I”? 
Who knows? And if our own personality is 
thus inscrutable, if we can conceive of it 
neither as identical with the whole or any 
part of the organism, nor as existing inde- 
pendently of tlie organism, we should begin 
our agno'^ticism here, and decline to utter 
the pronoun “ 1 ” as implying what we can- 
not know. — H. vw’Son Facts and Fancies in 
Modern Science, led. 1, p. 22. (A. B. P. S.) 

357. BELIEF NOT FORCED BY WILL 

— Pirated by Action According to Facts: 
” If Any Man Will Do tiis Wiff ” (John vii, 
/ 7 ;, — If belief consists in an emotional re- 
action of the entire man on an object, how 
can w'c believe at will? We cannot control 
mir emotion^. Truly enough, a man cannot 
believe at will abruptly. Nature some- 
times, and indeed not very infrequently, 
produces instantaneous conversions for us. 
She suddenly puts us in an active connec- 
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tion with objects of which she had till then 
left us cold. “ I realize for the first time,” 
we then say, “ what that means ! ” This 
happens often with moral propositions. We 
have often heard them ; but now they shoot 
into our lives; they move us; we feel their 
living force. Such instantaneous beliefs are 
truly enough not to be achieved by will. 
Buf gradually our will can lead us to the 
same results by a very simple method: we 
need only in cold blood act as if the thing 
in question were real, and keep acting as if 
it were real, and it will infallibly end by 
growing into such a connection with our 
life that it will become real. It will become 
so knit with habit and emotion that our in- 
terests in it will be those which characterize 
belief. Those to whom ‘‘ God ” and “ Duty ” 
are now mere names can make them much 
more than that if they make a little sacri- 
fice to them every day. — .James Psychology, 
vol. ii, ch. 21. p. 321. (IT. H. & Co., 1899.) 

358, BELIEF THAT NO SUNLIGHT 
PENETRATES TO DEPTHS OF SEA— 

Until quite recently, every one agreed that 
no rays of sunlight could possibly penetrate 
the sea to a greater depth than a few hun- 
dred fathoms. Moseley says that “ probably 
all is dark below 200 fathoms excepting in 
so far as light is given out by phosphores- 
cent animals.” and Wyville Thomson speaks 
of the ” litter darkness of the deep-sea bot- 
tom.” — Hickson Fauna of the Deep Sea, ch. 

2, p. 22. (A., 1894.) 

350. BENEFITS CONFERRED BY UN- 
SEEN ORGANISMS— T/ic/r Action KHHcntial j 
to Best Quality of Butter — Bacteria flare | 
Economic Value. — <'ream in ordinary dairies ' 
and creameries invariably contains some ! 
bacteria, a large number of which are in no | 
sense injurious. Indeed, it is to these bac- j 
teria that the ripening and flavoring proc- 
esses are due. Tliey are perfectly consist- 
ent with the production of the best quality | 
of butter. The aroma of butter, as we know', . 
controls in a large measure its price in the ! 
market. Tlii.s aroma is due to the de(*om- I 
posing effcit ujrnn the constituents of the i 
butter of the bactei ia contained in the I 
cream. In the montlis of Nfay and June the | 
variety and number of these types of bac- | 
teria are decidedly greater than in tin* win- ; 
ter month.s, and tliis exjdains in part the i 
better quality of the butter at thc^e s.^asons. i 
— Newsman Bacteria, ch. f), p. 215. (G. P. . 
P., 1899.) 

360. BENEFITS OF FIRE-Rowz/e of 

Bahitafion Widened — Forfsts Subdued — 
Cavoes Invented — Eskimos and Farr -men , — 
Incalculable were the gains that began to 
flow in upon the first fire-maker, his victory 
won, its spoils assured. Beneath his tread 
the globe expanded itself v ith invitation, 
for now no longer cliained by the sunbeam, 
he added all the frozen North to his huntr 
ing-ground. The Eskimos, according to 
Profe.ssoi Dawkins, are the lineal descend- 


ants of the cave-men. They are the only 
American aborigines who have invented a 
lamp; that simple device has enabled them 
to conquer and hold an outpost twenty de- 
grees nearer the pole than any other human 
settlement. Whether the first explorers had 
caves to fall back upon or not, fire w^as in- 
dispensable to them. A burning brand 
cleared their paths through forests other- 
wise impenetrable. When they singled out 
a tree for their rude carpentry, it was no 
longer cut do\vn by flints so soon dulled and 
broken in the process. Fire cunningly ap- 
plied, to be as cunningly quenched with wet 
mud, had a sharper and quicker tooth than 
stone. The tree felled, its trunk ’was soft- 
ened and shaped, again by fire, into a canoe 
I for voyages too daring for any raft. — iLES 
Flame, Electricity, and the Camera, ch. 3, 
p. 24. (D. & McC., 1900.) 

301. BENEFITS POSSIBLE IN UN- 
KNOWN FUTURE— Sfiw/icN Not To Be Lim- 
ited to Manifest Demand . — Let me, firstly, 
note that those who object to study any sub- 
ject wliich they themselves deem uncon- 
nected with their own special life and avo- 
cation, commit the illogical, and I must say 
illiberal, mistake of seeking to limit their 
intellectual progress from a very unreason- 
able motive and cause. Because sucli per- 
sons consider any particular study of no 
u.se, or, what is still more absurd, because 
they think that it cannot be of any future 
service to them, the study is rejected. But 
one i.s naturally fempt(‘d to ask of .such per- 
sons how, without pretending to possess a 
special gift of prophecy, tliey can attain to 
any knowledge of what will or what will 
not be of service to them in the future? 
Who can, in the first place, and as a matter 
of common-sense detail, nvisonably assert 
that they will never be in any position, or 
placed in any circum‘'ta rices, in which a 
knowledge of the despised branch will not 
come handy, and even be of valuable nature 
to them? ITunian policy in this respect, 
and especially that which would take upon 
itself the ollice of edu(‘ational censor, ami of 
deciding according to its narrow' lights 
what should or should not be studied in 
view of the unknown future, is of a very 
short-sighted kind. The study wi» jirosecute 
from a liking fi>r it, and in our leisure time, 
may in the day.s of the future be<*ome the 
prop an<l mainstay of our physical and in- 
tellectual life, and may unfold sources of 
pleasure and gratification to us undreamt 
of until the occasion calls them forth. — 
Andiiew W1L.SON Sciencr f'ulture for the 
Masses, p. 20. (Hum., 1888.) 

332. BENEFITS, RECIPROCAL, OF 
NATIONS IN SCIENCE- r/ic Boyal InMitu- 
tion of (treat Britain Founded by an AmerF 
can — The Smithsonian, by an EngUshman. 
— At the time of the American Kevolution 
there resided in the towm of Ruin ford, N. IL, 
one Benjamin Thompson, who oceiipied him- 
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self in teaching a school. He embraced, as 
we Americans would say, the wrong side 
of the question on that occasion — he sided 
with the king's government. He went to 
England, beeame a man of mark, and was 
knighted. Then he went on the Continent, 
again distinguished himself by his scientific 
attainments, again was titled, and this 
time, in memory of his American home, was 
called Count Humford. On his return to 
London, Count Humford founded the Royal 
Institution, and thus to a native American 
the world owes that establishment which 
has been glorified by Davy, and Young, and 
Faraday. Had it not been for Rumford, 
Davy might have spent his life in filling 
gas-bags for Dr. Beddoes’a patients, and 
Faraday might have been a bookbinder. 

But if Benjamin Thompson, an American, 
founded the Royal Institution, James 
Smithson, an Englishman, shortly after- 
wards founded that noble institution in 
Washington which bears his name, and 
which, under the enlightened care of Prof. 
Henry, has so greatly ministered to the ad- 
vancement and dilTusion of science. — 

DALL Lectures on Light, app. (Draper's Ad- ! 
dross), p. 235. (A., 1898.) 

BIBLE THE ONLY STANDARD 
OF EARLY CHRISTIANS— Measured 
hg Scripture, — 'the sufferings of the early 
Christians, and the extraordinary exalta- 
tion of mind which enabled them to triumph 
over the dialxdical tortures to which they 
were subjected, must have left traces not 
easily effaced. They scorned the earth, ui j 
view of that “ building of (iod, that house I 
not made M'ith hands, eternal in the \ 
heavens." The Scriptures which ministered ! 
to their spiritual needs were al>o the meas- ! 
lire of their science. When, for example, 
the celebrated question of Antipodes came to 
be discu.ssed, tbe Bible was with many the 
ultimate court of ap])eal. .\ugustine, who 
flourished A. 1). -Bid, would not deny the | 
rotundity of the earth: but he would deny . 
the possible exi'^tence of in)ial)itants at the 
other side, " because no such riwe is recorded ; 
in Scripture among the descendants of : 
Adam." Archbishop Boniface was shocked 
at the assumption of a world of human be- 
ings out of tin* reach of the means of salva- i 
tion.” Thus reined in, science was not like- | 
ly to make miicli prc'gress. — T ynuat.l Frag- : 
nn'nts of Sricncr. vol. ii, eh. 9. p. ltd. (A., i 
1897.) 

3(54. BIGOTRY AND SCIENCE— Avi- 
cnrtcs Assaitcd Alike hg Catholics and hg 
Protestants, — Descartes livctl and died a 
good Catholic, and prided himself upon hav- 
ing demonstrated the existen(*e of (Jod ami 
of the soul of man. As a reward for his 
<‘xcrtions, his old friends the .lesuits put his ; 
works upon tb«' " Index." and called him ; 

atheist, while the Protestant divines of \ 
Holhind declared him to be both a Jesuit j 
«tid an atheist. His books narrowly escaped 1 


Belief 

Blolosy 


being burned by the hangman; the fate of 
Vanini wa.s dangled before his eye.s; and 
the mi.sfortune 3 of Galileo so alarmed him 
that he well-nigh renounced the pursuits by 
which the world has so greatly benefited, 
and wa.s driven into subterfuges and eva- 
sions which were not worthy of him. — Hux- 
ley Lag Sermons, serm» 14, p. 342. (G. P. 
P., 1809.) 

3(55. BINDING A SUBSTITUTE FOR 
NmS AND CEMENT— Sennit of Oce- 
unira. — But the savage man's unfailing 
friend in holding together the parts of his 
tools is a seizing of .some sort. It is so 
easy, so effective, so readily repaired, and it 
makes the handle stronger instead of 
weaker. Hence the Polynesian gentleman, 
when he goes out to visit or sits in the 
shade of his own vine and fig-tree, takes 
along a good quantity of coco-fiber and 
braids it into sennit. If the reader never 
saw a roll of sennit, it will pay him to visit 
the nearest ethnological museum for this 
.sole purpose. The uniformity of the strands, 
the evenness of the braid, the incomparable 
winding on the roll or spool, as one might 
call it, constitute one of the fine arts of 
Oceaniea. But prettier still are the regu- 
lar, geometrical wrappings of this sennit 
when it is designed to hold an adz blade and 
handle in close union. While speaking of this 
combining substan(*e, it may as w’^ell be said 
that in the building of houses the frame- 
work is held together entirely by the 
braided sennit. The strakes of a boat are 
united by its means. In .short, whatsoever 
is wrapped for amusement or seriously, and 
what'ioevm' is nailed or screwed or pegged 
or glued in other lands, is in this region 
united by means of this te.xtile. — Mason 
Origins of Invention, ch. 2, p. 41. (S., 
1S99.) 

3(5(;. BIOLOGY, PROBLEMS OF, DEFY 
MECHANICAL EXPLANATION— I think that 
the more thoroughly and conscientiously 
we endeavor to study biological problems, 
the more we are convinced that even those 
l>rocesscs whicli we have already regarded as 
explicable by i*hemical and physical laws are 
in reality infinitely more complex, and at 
|)resent defy any attempt at a mechanical 
explanation. 

Thus we have been satisfied to account 
for the absorption of food from the ali- 
mentary canal by the laws of diffusion and 
osmosis. But wc now know that, as regards 
osmosis, the w*all of the intestine does not 
behave like a dead membrane. We know 
that the intestinal wall is covered with 
epithelium, and that every epithelial cell is 
in itself an organism, a living being with 
the most complex functions. Wo know that 
it takes up food by the active (‘ontraetion of 
its protoplasm in the same way as observed 
in independent naked animal cells. — Bunoe 
Text-hook of Phgsioloaieal and Pathologi- 
cal Chemist rg. p. 3. fK. P. & Co.] (Trans- 
lated for Scientific Side Lights.) 
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367. BIRD ATTACKED FOR UNUSU- 
AL COLOR — A Stranger to Its Kind. — An- 
other instance of misdirected anger in na- 
ture, not quite so familiar as that of the 
bull and red rag, is used as an illustration 
by one of the prophets: “ ^ly heritage is 
unto me as a speckled bird; the birds round 
about are against it*^^ [.Jer. xii, 9]. I have 
frequently seen the birds of a thieket gather 
round some singularly marked accidental 
visitor, and finally drive him with great 
anger from the neighborhood. Possibly as- 
sociation comes in a little here, since any 
bird, even a small one, strikingly colored or 
marked, might be looked on as a bird of 
prey. — Hudson Naturalist in La Plata, ch. 
12, p. 107. (C. A 11., 1895.) 

308. BIRDS IN SUDDEN MULTI- 
TUDES — How Kxplained — Unseen Hosts Ever 
Passing. — On the pampas, whenever grass- 
hoppers, mice, frogs, or crickets become ex- 
cessively abundant we confidently look for 
the appearance of multitudes of the birds 
that prey on them. . . . It is plain that 

these birds have been drawn from over an 
immense area to one spot ; and the question 
is how have they been drawn? Many large 
birds possessing great powers of flight are, 
when not occupied with the business of 
propagation, inccs«;antly wandering from 
place to place in search of food. 1 hey are 
not, as a rule, regular migrants, for their 
wanderings begin and end irrespective of 
8ea.sons, and where they find abundance they 
remain the whole year. They fly at a very 
great height, and traverse immense dis- 
tances. When the favorite food of any one 
of these species is plentiful in any particu- 
lar region all the individuals that di«<<*over 
it remain, and attract to them all of tlieir 
kind passing overhead. This happens on 
the pampas wdth the stork, the shoit cared 
owl, the hooded gull, and llu‘ doininican or 
black-backed gull— the leading species 
among the feathered nomads: a few first 
appear like harbingers; these are y)resently 
joined by newcomers in considerable num- 
bers, and before long they are in myriads. — 
Hudson Naturalist in La Plata, cb. *1, p. fl4. 
(C. & H., 1895.) 

360. BIRDS KILLED BY SPIDER— 

The (Jigantic Hpidrr (Myqah ) of Prazil — 
Confirmation of Parly Nnrrativr'^' — Jjwrr 
Life Preying on Highrr. — At CjimetA I 
chanced to verify a fa<t rel:»ting to the 
habits of a large hairy spider of the genus 
Mygalc in a mjinuer worth nvording. The 
species was If. avicnhiria . or one verv chme- 
ly allied to it; the individual wa-* nearly 
two inches in length of bf)dy, but tlie legs 
expanded seven inches, and ihe entire brnly 
and legs were covered with coarse gray and 
reddish hairs. I was attracted by a move- 
ment of the monster on a tree-trunk; it 
was elose beneath a deep erevice in tie* tr'*e: 
across vhieh we' drrtehed a dense white 
web. The lower pa^t of the web was broken. 


and two small birds, finches, were entangled 
in the pieces; they were about the size of 
the English siskin, and I judged the two to 
be male and female. One of them was quite 
dead; the other lay under the body of the 
spider not quite dead, and was smeared 
with the filtliy liquor or saliva exuded by 
the monster. I drove away the spider and 
took the birds, but the second one soon died. 
The fact of spcicies of Mygalc sallying forth 
at night, mounting trees and sucking the 
eggs and young of humming-birds, has been 
recorded long ago by Madame Merian and 
PalLsot dc Beauvois; but, in the absence of 
any confirmation, it has come to be dis- 
credited. From the way the fact has been 
related it would appear that it had been 
merely derived from the report of natives, 
*and had not been witnessed by the narra- 
tors. Count Langsdorff, in bis “ Expedition 
into the Interior of Brazil.’’ states that he 
totally disbelieved the story. I found the 
circumstances to be quite a novelty to the 
residents hereabout. The mygales are quite 
common insects; some species make their 
cells under stones, others form artistic tun- 
nels in the earth, and some build their dens 
in the thatch of houses. The natives call 
them Aranhas carangueijiiras, or crab- 
spiders. The hairs with which they are 
clothed come otT when touched, and cause a 
peculiar and almost maddening irritation. 
The first specimen that I killed and pre- 
pared was handled incautiously, and I .suf- 
fered terribly for throe days afterward I 
think this is not owing to any poisonous 
quality residing in the hairs, hut to their 
being short and hard, and thus getting into 
the fine crea-.es of the skin. Some mygales 
are of iinnien^e size. One «lay 1 saw the 
ehildren belonging to an Indian family, who 
collec-ted for me. with one of these monsters 
seeiircd by a cord round its waist, by which 
they were leading it about the house as 
they would a dog.— H atks Naturalist on the 
River Amazon, ch. 4, p. 955. (Hum., 1880.) 

370. BIRDS LOST IN WASTE OF 

AIR — Fatal Fascination of lAghtbonsr. — It is 
when fogs and storms obscure the view that 
birds lose their way. Then they lly much 
lower, perhaps seeking some himlmark, ami. 
should a lighthouse lie in their path, they 
are often attracted to it in <oiintlesH num- 
bers. Thousands of birds perish .annually 
by .Mfriking these lights during "tormy fall 
weather. In the spring the weather is more 
^ettled and fewer birds are killed, --f’lr AT- 
MAN Rird Life, eb. 4. p. afl. (A.. 1900.) 

371. BIRDS, MIGRATION OF— An AU 

most Universal Law — Mystrry in Familiar 
Things. — The least observant person who 
walks even a short distance beyond the 
range of bricks and mortar cannot fail to 
n^’tfee that in early spring a strange uneasy 
movement seems to pervade every living 
thing. . . . But what betokens the ar- 

.Ival of spring even more than the crawling 
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of snails or the flutter of insects is the ar- 
rival of the migratory birds. That they are 
migratory is to most of us a matter of such 
familiar knowledge that we no more think 
of questioning it than we conceive it neces- 
sary to doubt the rotundity of tlie earth or 
the waning of the moon. We know that 
certain feathered friends arc here during the 
summer, and it is equally certain that they 
are absent a few months later, only to ap- 
pear with the first flowers and the pioneer 
bees. . . . All summer these little 

feathered folk revel in the joy of existence. 
The pair build their nest, rear their young, 
and disappear, until the observer who was 
intent six months before in watching their 
arrival may find a sadder but not less intel- 
lectual amusement in noting how one by one 
they vanish from the woods, the commons, * 
the fields, the gardens, and the riversides, 
where they had to all appearance established 
themselves for good. — K kown Nature- 
Studies, p. 11. (Hum., 1888.) 

3725. BIRDS* WINGS SELF-ACTING 
VALVES — Adjiuitmeut to Upward and Down- 
tcard Strokes. — But there is anoliier difU- 
culty to be overcome [in flight]— a difliculty 
opposed by natural laws, and which can 
only be met by another adjustment, if pos- 
sible more ingenious and beautiful than the 
rest. It is obvious that if a bird is to sup- 
port itself^ by the downward blow of its 
wings uj)on the air, it must at the end of 
each downward stroke lift the wing up- 
wards again, so as to be ready for the next. 
But each upward stroke is in danger of j 
neutralizing the clTeet of the downward ■ 
stroke. It must be nuole with equal veloci- i 

ty, and if it retpiired equal force it must i 
pro<lucc cq\ial resist a m'e — an equal rebound i 
from the elasticity of flic air. If tliis diili- 1 
eulty were not evaded stunehow, flight would | 
be impossible. But it is evaded by two me- i 
chanieal contrivances, whitdi, as it were, | 
triumph over the laws of aerial resistance ! 
by conforming to them. One of these con- 
trivances is, that the upper surface of the 
wing is made convex, whilst the under sur- 
face is concave. I’he enormous ditference 
which this makes in atmospheric rtsistanoe 
is familiarly known to us by the ditTereiice . 
between the etfeet of the wind on an um- 
brella which is exposed to it on the under 
or the upper side. The air winch is struck 
by a concave or hollow surface’ i-; gathered 

up, and prevcntcel freun escajeing; whereas 
the air struck by a convex or bulging surface 
escapes readily on all sides, and compara- 
tivc’ly little pressure or resistance is pro- 
duced. And so, from the «'onvexity of the 
upper surface of n bird's wing, the upward 
f^troke may bo made with comparatively 
IrilliTig injury to the force gained in the 
downward blow. 

Bnt this is only half of the provision made 
Jgainst a consequence which would be so 
fatal to the end in view. The other half 


consists in this — that the feathers of a 
bird’s wing are made to underlap each 
other, so that in the downward stroke the 
pressure of the air closes them upwards 
against each other, and converts the whole 
series of them into one connected mem- 
brane, through which there is no escape; 
whilst in the upward stroke the same pre.s- 
sure ha.s precisely the reverse effect — it 
opens the feathers, separates them from 
each other, and converts each pair of feath- 
ers into a self-acting valve, through which 
the air rushes at every point. — Augyll 
Reign of Law, ch. 3, p. 81. (Burt.) 

373. BIRTH OF GEOLOGY— Study 
of the Neptunian or Stratified Rocks. — In 
the latter part of the eighteenth century, 

• extensive mining operations in Saxony gave 
rise to an elaborate investigation of the soil 
for practical purposes. It w'as found that 
the rocks consisted of a succession of ma- 
terials following each other in regular se- 
quence, some of which were utterly worth- 
less for industrial purposes, while others 
w^ere exceedingly valuable. . . . But 

while the workmen wrought at these suc- 
cessive layers of rock to see what they 
woubl yield for practic?al purposes, a man 
[Werner] was watching their operations 
who considered the crust of the earth from 
quite another point of view. . . . From 

the general character of these rocks, as well 
as the number of marine shells contained in 
them, he convinced himself that the whole 
series, including the coal, . . . the red 

j sandstone, and the Muschel-Kalk, had been 
; deposited under the agency of water, and 
; were the work of the ocean. — Agassiz Geo- 
i Joqicnl Sketches, ser. i, ch. 4, p. 113. (H. 

j M. & Co., isoe.) 

I 

I 374. Hutton Studies the 

riutunic or Igneous Rocks. — But. in the 
meantime [compare 373], James Hutton, a 
j Scotch geologist, was looking at phenomena 
of a like character from a very different 
point of view. In the neighborhood of Edin- 
burgh. ^^hclo he lived, was an extensive re- 
gion of trap-rock — that is, of igneous rock, 
which liad forced itself through the stra ti- 
lled deposits, sometimes spreading in a oon- 
’ tinuous sheet over large traets, or splitting 
them open and filling all the interstices and 
cracks so formed. Thus he saw igneous 
rocks not only covering or underlying 
stratified deposits, but penetrating deep 
into their structure, forming dikes at right 
angles with tbun, and presenting, ill short, 
all the phenomena belonging to volcanic 
rooks in contact with stratified materials. 
He again pushed his theory too far. and. in- 
ferring from the phenomena immediately 
about him that boat had been the chief 
agent in the formation of the earth’s crust, 
he was inclined to believe that the stratified 
materials also were in part at least due to 
this cause.— Agassiz Geological Sketches, 
ser. i, oh. 4, p. 115. (H. M, Co.. ISOfl.) 
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875. BLACKNESS OF ATLANTIC 
DEPTHS — Reaction Necessary To Give Color 
— Solid Particles in Suspension Give the 
Green Hue to Shoal Water. — If, then, we 
render water sufficiently deep to quench all 
the light, and if from the interior of the 
water no light reaches the eye, we have the 
condition necessary to produce blackness. 
Looked properly down upon there are por- 
tions of the Atlantic Ocean to which one 
would hardly ascribe a trace of color: at 
the most a tint of dark indigo reaches the 
eye. The water, in fact, is practically black, 
and this is an indication both of its depth 
and purity. But the case is entirely 
changed when the ocean contains solid par- 
ticles in a state of mechanical suspehsion, 
capable of sending light back to the eye. 
Throw, for example, a white pebble into the 
blackest Atlantic water; as it sinks it be- 
comes greener and greener, and, before it 
disappears, it reaches a vivid blue green. 
Break such a pebble into fragments, these 
will behave like the unbroken mass; grind 
the pebble to powder, every particle will 
yield its modicum of green; and if the par- 
ticles be so fine as to remain suspended in 
the water, the scattered light will be a uni- 
form green. Hence the greenness of shoal 
water. You go to bed with the black water 
of the Atlantic around you. You rise in the 
morning, find it a vivid green, and correctly 
infer that you are crossing the bank of 
Newfoundland. Such water is found charged 
with fine matter in a state of mechanical 
suspension. The light from the bottom may 
sometimes come into play, but it is not nec- 
essary. Tlie subaqueous foam generated by 
the screw or paddle-wheels of a steamer also 
sends forth a vivid green. The foam here 
furnishes a reflecting surface, the water be- 
tween the eye and it the absorbing medium. 
— Tynd.m.l Lectures on Light, lect. 1, p. 35. 
(A., 1898.) 

370. BLINDNESS OF INSTINCT — 

Squirrel Burying — [The following] in- 
stance is given by Dr. IT. D. Schmidt, of 
New Orleans, in the “ Transaction.s of 
American Neurological As.swiation,” vol. i, 
p. 120 (1875) : “ 1 may cite the example of 
a young squirrel which I had tamed, a num- 
ber of years ago, w’u n serving in the army, 
and when I had sufficient leisure and oppor- 
tunity to study the habits of animals. In 
the autumn, before the winter set-n in. adult 
squirrels bury as many nuts as they can col- 
lect, «eparately. in the ground. Holding the 
nut firmly between their teeth, they first 
scratch a hole in the ground, and, after 
pointing their ears in all directions to con- 
vince themselves that no enemy is near, 
they ram~the head, witl» tljc nut still be- 
tween the front teeth, serving a-- a sledge- 
hammer — the nut into th(‘ ground, and thl>n 
fill up the hole by means of their paws. 
Tin whole process is executed with great 
rapidity, and, as it appeared to me, always 
with exactly the surae movements; in fact. 


it is done so well that I could never dis- 
cover the traces of the burial-ground. Now, 
as regards the young squirrel, which, of 
course, never had been present at the burial 
of a nut, I observed that, after having eaten 
a number of hickory-nuts to appease its ap- 
petite, it would take one between its teeth, 
then sit upright and listen in all directions. 
Finding all right, it would scratch upon the 
smooth blanket on which I was playing 
with it as if to make a hole, then hammer 
with the nut between its teeth upon the 
blanket, and finally perform all the motions 
required to fill up a hole — in the air; after 
which it would jump away, leaving the nut, 
of course, uncover^.** — James Psychology. 
vol. ii. ch. 24, p. 400. (H. H. & Co., 1899.) 

377. BLOOD-BROTHERHOOD— A Syn^ 
hoi of Duty and Truth Owed Only to 
Kindred. — In the old days, before there were 
lawyers and law'-book.s, solemn acts and 
rights were made plain to all men by pic- 
turesque ceremonies suited to lay hold of 
unlettered minds. Many of these old cere- 
monies are still kept up and show their 
meaning as plainly as ever. For example, 
when two parties wish to make firm peace 
or friendship, they will go through the cere- 
mony of mixing their blood, so as to make 
themselves blood- relations. Travelers often 
now ally themselves in such blood-brother- 
hoo<l with barbarous tribes; an account of 
East Africans performing the rife describes 
the two sitting together on a hide so as to 
become “ of one skin,'’ and then they made 
little cuts in one another's breasts, tasted 
the mixed blood, and rubbed it into one an- 
other’s wounds. Thus we find still going on 
in the world a compart which Herodotus 
describes among the ancient Lydians and 
Scythians, and which is also mentioned in 
Ibe sagas of the old Northmen and the an- 
cient Irish legends. It would be impossible 
to put more clearly the great principle of 
old-world morals, that a man ow'os friend- 
ship not to mankind at large. but only to his 
own kin, so that to entitle a stranger to 
kindness and good faith he must become a 
kinsman by blood. With much the same 
thought even rude trilies hold that eating 
and drinking together is a covenant of 
friendship, for the guest becomes in some 
sort one of the household, and has to be 
treated as morally one of the family. This 
helps to explain the vast importiince people 
everywhere give to the act of dining to- 
gether. — T yix)R Anthropology, ch. 16, p. 423. 
(A., 1899.) 

378. BLOOD, CAUSE OF COLOR OF- 

Work of the Red Corpuscles — The Life of 
All Flesh Is the Blood** (Lev. wvii, H ).' — 
When a very thin film of blood is placed 
under a microscope of sufficient power, we 
observe that, so far from being a uniformly 
red fluid, blood is really ns colorless as 
water. This apparent paradox between 
what we see with the unassisted sight and 
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what is belield under the microscope is en- 
tirely explained when we discover that the 
red color of blood is due, not to any inherent 
property of color in blood as a fluid, but to 
the enormous number of red particles which 
float in it. What the microscope enables us 
to see is the clear liquid between the red 
particles it bears. To the naked eye, which 
IS unable to distinguish minute objects, and 
which sees things only in the mass, as it 
were, blood naturally appears red. In any 
case, it will take its color from its floating 
particles. 

Some worms have green blood; this is 
due to the green hue of their blood par- 
ticles. An oyster or a lobster has colorless 
blood because it possesses no colored par- 
ticles at all, but only white or colorless 
ones. The blood-particles we name “cor- • 
puscles”; and in addition to the red ones 
Been in our blood there are also white cor- 
puscles. The latter are less numerous than 
the red, and we may calculate that about 
one white to 400 or 600 red corpuscles is to 
be taken as a fair or average estimate of 
their proportion. The red corpuscles of the 
blood discharge a very important duty in 
the maintenance of our lives. They are the 
gas-carriers of the blood. They go forth 
from the lungs laden with the oxygen we 
have breathed in; they return to the lungs 
charged with the carbonic acid gas which ' 
we have to breathe out. So far, then, the 
use and duty of the millions of red particles i 
in our blood are not by any means matters ; 
of doubt. — A ndukw Wilson of Sn- ' 

/arc’, ch. 23 , p. 74 . {Hum., 18112 .) I 

379. BLOOD-LETTING THE ONCE I 
UNIVERSAL CURE — PatieniH Rnlnrtd To ; 
Keep Down Fever. — The doctrine of vital ' 
force entered into the pathological system 
of changes in irritability. The attempt 
was made to separate the direct actions of 
the virus which produce l^isea^^e, in so far 
as they depended on the play of blind nat- 
ural forces, the spmptomaia morhi, from 
those which brought on the reaction of vital 
force, the sympiomata rcaetionis. The lat- 
ter w'ere principally seen in inflammation 
and in fever. It was the function of the 
physician to observe the strength of this re- 
action, and to stimulate or moderate it ac- 
cording to circumstances. 

The treatment of fever seemed at that 
time to be the chief point; to be that part 
of medicine which had a real scientific foun- 
dation. and in which the local treatment 
fell comparatively into the background. The 
therapeutics of febrile diseases had thereby 
Wome very monotonous, nltho the means 
indicated by theory were still abundantly 
wsed, and especially blood-letting, wdiich 
since that time has almost been entirely 
abandoned. — Hei.muot.tz Popular Lectures^ 
Icct. 6, p. 217. (L. O. A Co.. 1898.) 

380. BLOOD POURS TO BRAIN DUR- 
ING MENTAL ACTTVITY ^MuMcles Drained 


Blackness 

Blood 


To Supply Higher Life. — Mosso . . . dis- 
covered that the blood-supply to the arms 
diminished during intellectual activity, and 
found furthermore that the arterial tension 
(as shown by the sphygmograph ) was in- 
creased in these members. . . . The brain 
itself is an cxc(;ssively vascular organ, a 
sponge full of blood, in fact; and another of 
Mosso’s inventions showed that when less 
blood tvent to the arms, more tvent to the 
head. The suliject to be observed lay on a 
delicately balanced table which could tip 
downward either at the head or at the foot 
if the weight of either end were increased. 
The moment emotional or intellectual ac- 
tivity began in the subject, dowm went the 
balance at the head-end, in consequence of 
the redistribution of blood in his system. 
But the best proof of the immediate afflux 
of blood to the brain during mental activity 
is due to Mosso’s observations on three per- 
sons w'bose brain had been laid bare by 
lesion of the skull. By means of apparatus 
described in his book, this physiologist was 
enabled to let the brain-pulse record itself 
directly by a tracing. The intracranial 
blood- pressure rose immediately whenevei* 
the subject w’as spoken to, or when he began 
to think actively, as in solving a problem in 
mental aritlimetic. — James Psychology, vol. 
i. ch. 3, p. 97. (H. H. & Co., 1899.)' 

381. BLOOD, THE AVENGER OF — 

Crude Barbaric Justice — Hebrew Limita- 
tion of Ancient Custom. — When in barbaric 
life fierce passion breaks loose and a man is 
slain, this rule of vengeance comes into ac- 
tion. How it w’orks as one of the great 
forces of society may well be seen among 
the Australians. As Sir George Grey says 
in hi-i account of it. the holiest duty a na- 
tive is called on to perform is to avenge 
the death of his nearest relation. If he left 
this duty unfullillcd, the old women would 
tuunt him; if he were unmarried, no girl 
wouhl '^]H*ak to him; if ho had wives, they 
would leave him ; his mother would cry and 
lament that she had given birth to so de- 
generate a son. his father w’ould treat him 
wdth contempt, and ho w’ould be a mark for 
public scorn. But what is to be done if the 
murderer escapes, as must in so wild and 
thinly peopled a country be easy? Native 
custom goes on the ancient doctrine that the 
criminal's whole family are responsible; so 
that when it is know’n that a man has been 
slain, and especially when the actual cul- 
prit has escaped, his kinsfolk run for their 
lives; the very children of seven years old 
know’ whether they are of kin to the man- 
slayer, and. if so, they are off at once into 
hiding. Here, then, we come in view' of tw’o 
priniTples which every student of law’ 
should have clearly in his mind in tracing 
its history up from its low’cst stages. In 
the primitive law of vengeance of blood, he 
sees society using for the public benefit the 
instinct of revenge which man has in com- 
mon with the lower animals; and by hold- 
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ing tlie whole family answerable for the 
deed of one of its members, the public 
brings the full pressure of family influence 
to bear on each individual as a means of 
keeping the peace. No one who sees the 
working of blood-vengeance can deny its 
practical reasonableness, and its use in re- 
straining men from violence while there are 
as yet no judges and executioners. Indeed 
among all savages and barbarians the aven- 
ger of blood, little as he thinks it himself 
in his wild fury, is doing his part toward 
saving his people from perishing by deeds of 
blood. — Tylob Anthropology, ch. 16, p. 414. 
(A., 1899.) 

382. BLOOM AMID DESOLATION — 

Alpine Floxoers in the Midst of Ice and 
I^now . — There are valleys in the Alps far 
above six thousand feet which have no gla- 
ciers, and whore perpetual snow is soon only 
on their northern sides. Those contrasts in 
temperature lead to the most wonderful 
contrasts in the aspect of the soil; summer 
and winter lie side by side, and bright 
flowers look out from the txlge of snows that 
never melt. Where the warm winds prevail 
there may be sheltered spots at a height of 
ten or eleveni thousand feet, isolated nooks 
opening .southward where the most exquisite 
flowers bloom in the midst of perpetual 
snow and ice; and occasionally 1 have seen 
a bright little flower with a cap of snow 
over it that seemed to be its shelter. The 
flowers give, indeed, a peculiar charm to 
these high Alpine regions. Occurring often 
in beds of the same kind, forming green, 
blue, or yellow patches, they seem nestled 
close together in sheltered spots, or even in 
fissures and chasms of the rock, w'hcre they 
gather in dense quantities. Even in the 
sternest scenery of the Alps some sign of 
vegetation lingers. I remember to have 
found a tuft of lichen growing on the only 
rock which pierced through the ice on the 
summit of the Jungfrau. — Agassiz Geo- 
logical Sketches, ser. i, ch. 8, p. *226. (H. 

M'. & Co., 1896.) 

383. BLOSSOMS OF THE FROST— 

Hidden Law Binding Water Crystals to the 
Angle of Siaty Degrres. — There is hardly a 
more beautiful arnl instructive example of 
this play of molecular force than that fur- 
nished by the case of water. You have seen 
the exquisite fernlike forms produced by 
the crystallization of a film of water on a 
cold window-pane. You have also proliably 
noticed the beautiful rosettes tied together 
by the crystallizing force during the descent 
of a sqow-shower on a very calm day. Tlie 
slopes and summits of the Alps are loaded 
in winter with the.se blo.ssoms of the frost. 
Tliey vary infinitely in detail of beauty, but 
the same angular magnitude is preserved 
throughout: an inflexible power binding 
spears and spicul® to the angle of 60 ^ The 
common ice of our lakes is also rulr;d in its 
deposition by me same angle. You may 


sometimes see in freezing water small crys- 
tals of stellar shapes, each star consisting 
of six rays, with this angle of 60° between 
every two of them. This structure may 
be revealed in ordinary ice. In a sun- 
beam, or, failing that, in our electric beam, 
we have an instrument delicate enough to 
unlock the frozen molecules without dis- 
turbing the order of their architecture. 
Cutting from clear, sound, regularly frozen 
ice a slab parallel to the planes of freezing, 
and .sending a sunbeam through such a slab, 
it liquefie.s internally at special points, 
round each point a six-petaled liquid flower 
of exquisite beauty being formed. Crowds 
of such flowers are thus produceil. — Tyn- 
dall Lectures on Light, lect. 3, p. 106. (A., 
1808.) 

384. BLUE OF SKY ARTIFICIALLY 
PRODUCED — Light Separates Atoms from Gas 
— Blue of Sky Besults. — Sulfur and oxygen 
combine to form sulfurous acid gas, tw'o 
atoms of oxygen and one of sulfur consti- 
tuting the molecule of sulfurou.s acid. It 
has been recently .shown that waves of ether 
issuing from a .strong source, such as the 

; sun or the electric light, are competent to 
I shake asunder the atoms of gaseous inolc- 
I cules. A chemist would call this “ decompo- 
I sition by light; but it behoove.s us, who 
j are examining the power and function of 
: the imagination, to keep constantly before 
us the physic al images which underlie our 
j t-erms. Therefore 1 say, sharply and defi- 
j nitely, that the components of the molecules 
: of sulfurous acia are shaken asunder by the 
i ether-waves. Enclosing sulfurous acid in 
a suitable vessel, placing it in a dark room, 
and .sending through it a powerful beam of 
light, we at first see nothing: the vessel 
containing the gas seems as empty as a 
vacuum. Soon, however, along the track of 
the beam a beautiful sky-blue color is ob- 
served, which i.s due to light scattered by 
the liberated particles of sulfur. — Tyndall 
Fragments of Science, vol. ii, ch. 8, p. 120. 
(xV.; 1897.) 

385. BLUNDER ATTRIBUTED TO NA- 
TURE— T/ic Sloth as Characterized by Buffon 

' — .1 Supposed “ Defective Monster.** — “ The 
; inertia of this animal is not so much due to 
I 1azine.ss as to wretchedness ; it is the conse- 
j quence of its faulty structure. . . . In- 

! activity, stupidity, and even habitual suf- 
; fering result from its strange and ill-con- 
; structed conformation. Having no weapons 
j for attack or dcfen.se. no mode of refuge 
j even by burrowing, its only safety is in 
! flight. Confined within the narrowest range, 
j only climbing with difiicultj or dragging 
I itself along painfully, never allowing its 
! plaintive voice to be heard except at night 
everything about it shows its wretchedness 
and proclaims it to be one of those defective 
monsters, those imperfect sketches, which 
Nature has sometimes forme<l, and which, 
having scarcely the faculty of existence, 
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could only continue for a short time and 
have since been removed from the catalog 
of living beings. ... To regard these 
imperfect sketches of animal life as being 
as good as others, to admit final causes for 
such ill-proportioned creatures, and to find 
that Nature is as admirable in them as in 
her finest works, is to take a most narrow 
view of the world and make our own ideas 
of finality the tests of Nature’s aims.” 

In this quotation we have a memorable 
example of the errors into which the great- 
est thinkers may sometimes fall. It records 
a rash judgment (with respect to the sloth) 
which the illustrious zoologist Buffon al- 
lowed himself to make, and which he has 
recorded in the thirteenth volume of his im- 
mortal “ Natural History.” — ]VfiVAUT Typea 
of Animal Life, ch. 9, p. 246. (L. B. & Co., 
1893.) 

3Se. BODIES, CELESTIAL, VIEWED 
AS ABODES OF SENTIENT BEINGS— 

Ocncral Belief that Other Worlds Are In- 
habited, — In fact, it is in this way that we 
view all the celestial bodies. VVe are not 
contented when studying the sun, for ex- 
ample, with the mere consideration of the 
wonderful processes taking place upon his 
surface and around him; but we inquire 
how these processes are related to his power 
of supplying our wants, and the wants of 
all that live upon the earth, by means of the 
light and heat which he emits. We study 
our moon in the same spirit; we see that, 
whether she be herself inhabited or not, she 
was not created in vain — she rules our 
tides, she gives us an important tho in- 
termitting supply of light by night, she 
serves as a measure of time, she helps to 
guide the seaman over tho trackless waves 
of ocean, and she subserves our wants in a 
variety of other ways. And it is the same 
method of viewing the celestial bodies which 
has led nearly all men to believe in the ex- 
istence of multitudes of tjther worlds than 
ours. — P roctor Expanse of Heaven^ p. 85. 
(L. G. A Co., 1897.) 

3H7. BODY AND MIND TRAINED IN 
UNISON BY THE GREEKS — To the 
Greeks the idea that the human being con- 
sists of two halves whose prerogatives are 
unequal \vas wholly foreign; they made the 
equilibrium between the intellectual and the 
physical life the groundwork of education. 
As a consequence, even their culture of the 
physical life was of a character to cultivate 
the mind. The greatest jmssible comprehen- 
Riveness of exercise, systematically directed, 
enlivened by music and combat, was calcu- 
lated to contribute to the elasticity and ac- 
tivity of the body, to endurance in running 
and in wTcatling," and also to bestow’ a firm, 
light step, a free, spirited carriage, the 
fieshness of health, and a clear, unshrink- 
ing eye; while stimulating the meiiLil 
power to prudence and manly self assertion, 
find to presence oi mind; in fact, to become 
possessed of the kind of virtues that should 


distinguish the noble and well bred from 
the low and uncultivated, the free citizen 
loving his country from those of servile 
spirit, egoistic, who think of nothing but^ 
material gain. — Kcjppers Der Apoxyomenos 
des Lysippos und die yriechischc Paldatre. 
(Translated for Scientific Side-Lights.) 

388. BODY A WONDERFUL CONTRI- 
VANCE OF CREATIVE SKILL— Ao< an Ob- 
ject of Contempt. — I have no wish whatever 
to exalt unduly the body; I have, if pos- 
sible, still less desire to degrade the mind; 
but I do protest, with all the energy I dare 
use, against the unjust and most unscien- 
tific practise of declaring the body vile and 
despicable, of looking dowm upon the high- 
est and most wonderful contrivance of 
creative skill as something of wdiich man 
dare venture to feel ashamed. — MaudsleY 
Body and Mind, Icct. 3, p. 95. (A., 1898.) 

389. BODY, MEDIEVAL CONTEMPT 

FOR — Regarded as Prison-house of the 
Spirit — False Vietva of Insanity. — [Under 
the medieval philosophy] the body was 
looked down upon with contempt, as vile 
and despicable, the temple of Satan, the 
home of the fleshly lusts which war against 
the soul, and as needing tq be vigilantly 
kept in subjection, to be crucified daily with 
its affections and lusts. It was the earthly 
prison-house of the spirit whose pure im- 
mortal longings were to get free from it. 
Such was the monstrous doctrine of the 
relation of mind and body. What place 
could a rational theory of insanity have in 
such an atmosphere of thought and feeling? 
The conception of it as a disease w’as impos- 
sible: it was ascribed to a supernatural 
operation, divine or diabolical, as the case 
might be — was a real possession of the indi- 
vidual by some extrinsic superior pow’er. — 
Maudsley Body and Mind, lect. 4, p. 101. 
(A., 1898.) 

390. BODY OF MAN A MACHINE— 

Descartcs\s Illustration of a Bathing Diana 
— Mind the Engineer Controlling the 
Meehanism. — Thus, as you may have seen 
in the grottoes and the fountains in royal 
gardens, the force with which the water 
issues from its reservoir is sufficient to 
move various machines, and even to make 
them play instruments, or pronounce words 
according to the different disposition of the 
pipes which lead the water. And, in truth, 
the nerves of the machine which I am de- 
scribing may very well be compared to the 
pipes of these water works; its muscles and 
its tendons to the other various engines and 
springs wbioh seem to move them; its ani- 
mal spirits to the water which impels them, 
of which the heart is tho fountain; while 
the cavities of the brain are the central 
office. ^loreover, respiration and other such 
notions as are natural and usual in the 
body, and whieh depend on the course of the 
.spirits, are like tlie movements of a eloek. 
or of a mill, which may he kept up by the 
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ordinary flow of the water. The external ob- 
jects which, by their mere presence, act 
upon the organs of the senses; and which, 
by this means, determine the corporal ma- 
chine to move in many dilVerent ways, ac- 
cording as the parts of the brain are ar- 
ranged, are like the strangers who, entering 
into some of the grottoes of these water- 
works, unconsciously cause the movements 
which take place in their presence. For 
they cannot enter without treading upon 
certain planks so arranged that, for ex- 
ample, if they approach a bathing Diana, 
they cause her to hide among the reeds; 
and if they attempt to follow her, they see 
approaching a Neptune, wlio threatens them 
with his trident; or if they try some other 
way, they cause some monster, who vomits 
water into their faces, to dart out; or like 
contrivances, according to the fancy of the 
engineers vrho have made them. And lastly, 
when the rational soul is lodged in this ma- 
chine, it will have its principal seat in the 
brain, and will take the place of the en- 
gineer, who ought to be in that part of the 
works with which all the pipes are con- 
nected, when he wishes to increase or to 
slacken, or in some way to alter, their 
movements. — Huxley Lnif Sermons, serm. 
14, p. 322. (G. P. P., 1899.) 

391. Inscrutable Mys- 

tery of Life — Personality . — All investiga- 
tion goes to show that in a mechanical 
sense the body of an animal is only a very 
ingenious and effective machine, by means 
of which the living inhabitant which con- 
trols it can utilize the energy derived from 
the food taken into the stomach. The body, 
regarded as a mechanism, is only a food- 
engine in which the stomach and the lungs 
stand for the furnace and boiler of a steam- 
engine, the nervous sy.stem for the valve- 
gear, and the niuicles for the cylinder. How 
the personality within, which wills and 
acts, is put into relation with this valve- 
gear, so as to determine the movements of 
the body it resides in, is ihe inscrutable 
mystery of life; the facts in the ease, how- 
ever, being no less facts becau.se inexpli- 
cable. — Young The Sun, int., p. 3. (A.. 

1898.) 

392. BODY, THE HUMAN, MECHAN- 
ICAL FUNCTIONS OF — Involuntary Cloning 
of the Eye . — Consider what happens when a 
blow is aimed at the eye. Instantly, and 
without our knowledge or will, and even 
against the will, the eyelids close. What is 
it that happens? A picture (ti the rapidly 
advancing fist is made upon the retina at 
the back of the eye. The retina changes 
this picture into an affection of a number of 
the fibers of the optic nei^e; the fiber.s of 
the optic nerve affect certain parts of the 
brain; the brain, in consequence, affects 
those particular fibers of the seventh nerve 
which go to the orbicular muscle of the eye- 
lids; the change in these nerve-fibers causes 


the muscular fibers to change their dimen- 
sions, so as to become shorter and broader; 
and the result is the closing of the slit be- 
tween the two lids round which these fibers 
are disposed. Here is a pure mechanism, 
giving rise to a purposive action, and strict- 
ly comparable to that by which Descartes 
supposes his water-work Diana [see Body of 
Man, 390] to be moved. But we may go fur- 
ther, and inquire whether our volition, in 
what we term voluntary action, ever plays 
any other part than that of Descartes’s en- 
gineer, .slitting ill his office, and turning this 
tap or the other, as he wishes to set one or 
another machine in motion, but exercising 
no direct influence upon the movements of 
the whole. — Huxley Lay Sermons, serm. 14, 
p. 335. (G. P. P., 1899.) 

393. BOMBARDMENT BY MOLECULES 

— Expansion and Contraction Explained . — 
According to this theory, which is know^n as 
the Kinetic Theory of gases, we are to fig- 
ure the molecules of a gas as flying in 
straight lines through space, impinging like 
little projectiles upon each other, and strik- 
ing against the boundaries of the space they 
occupy. I place a bladder, half filled with 
air, under the receiver of the air-pump, and 
remove the air from the receiver. The blad- 
der swells. According to our present the- 
ory, this expansion of the bladder i.s pro- 
duced by the shooting of atomic projectiles 
against its interior .surface. When air is 
admitted into the receiver, the bladder 
shrivels to its former size; and here we 
must figure the discharge of the atoms 
against the outer surface of the bladder, 
driving the envelope inwards, oau.sing. at 
the same time, the atoms witliin to oonoen- 
frate their fire, until finally the force from 
within equals th.at from without, and the 
envelope remains quiescent. All the im])res- 
sions, then, whidi we derive from heated air 
or vapor arc. according to this hypothesis, 
due to the impact of gaseou.s molecules. 
Thus the impression one reeeive.s on enter- 
ing the hot-room of a 'furkish hath is 
caused by the atomic patter there main- 
tained against the surface of the body. — 
Tyndall llrnt a Mode of .Motion, Icct. 5, p. 
118. (A., 1900.) 

394. BONDAGE OF FACT— .Science Mitnt 
Master Details. — The bondage under w’hieh 
all true science lie.s t-o fact — the nc(‘es.sity of 
groping among the detail of little and com- 
mon things — this is a hard lesson for the 
human intellect to learn — conscious as that 
intellect is of its own great powers — of its 
own hip^h aims — of its own large capacities 
of intuitive understanding. But it is a 
lesson which must he learned. There are no 
short ruts in Nature. Her results are al- 
ways attained by methcxl. Her purposes 
are alw’ays worked out by law. So must 
ours be. For our bodies and our spirits are 
both parts of the great order of Nature ; and 
our wills can attain no end, and can ac* 
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coniplish no design, except through knowl- 
edge and through use of the appropriate 
and appointed means. Nor can those means 
be ascertained except by careful observa- 
tion, and as careful reasoning. It is a hard 
thing to know all the forces which operate 
even on our own individual minds; and it 
is a much harder problem to understand the 
forces which arise out of the complicated 
conditions of human society. — Argyll 
Reign of Law, ch. 7, p. 197. (Burt.) 

395. BOW, THE, A PREHISTORIC 
WEAPON — Siom Arrow-htads Prow. A nfi(juity. j 
— However invented, the bow came into use 
in ages before history. Its arrow is a mini- 
ature of the full-sized javelin, and the old 
stone arrow-heads found in most regions of 
the w'orld show the existence of tiie bow 
and arrow in the Stone Ago, llio hardly back 
to the drift period. The art of feathering 
the arrow goes back as far as history, and 
we know not how much further. — Tylob 
Anthropology, ch. 8, p. 195. (A., 1899.) 

390. BRAIN, ACTIVITY OF, PRODU- 
CES LOCAL HEAT — Anger Really a Hot Pas- 
sion — Great Strain of Silent Recitation . — 
Brain-activity seems accompanied by a local 
disengagement of heat. . . . Dr. J. S. 
Ix)mbard . . . found [in more than 
CO, 000 observations] that any intellectual 
effort, such as computing, composing, recit- 
ing poetry silently or aloud, and especially 
that emotional excitement such as an anger 
fit, caused a general rise of temperature, 
which rarely exceeded a degree Fahrenheit. 
The ri.se was in most cases more marked in 
the middle region of the head than else- 
where. Strange to say, it was greater in 
reciting poetry silently than in reciting it 
aloud. Dr. Lombard’s e\]danation is that 

in internal recitation an additional por- ; 
tion of energy, which in recitation aloud 1 
was converted inU> nervous and musiular ^ 
forc^f, now appears as heat.” 1 should sug- 
gest rather, if we must have a theory, that | 
the surplus of heat in recitation to one- | 
self i.s due to inhibitory processes which are 
absent when we recite aloud. . . . The 

simple central process is to speak when we 
think; to think silently involves a check in 
addition. — .Tames Psychology, vol. i, ch. .3, 
p. 99. (II. H. & Co.. 1809.)' 

397. BRAIN BENUMBED BY HEAT— 

Effect of Molecular Motion. — But what is 
heat, that it should w'ork such changes in ' 
moral and intellectual nature? Why are we 
unable to read “ MilFs Logic ” or study the 
“ Kritik der reinen Vernunft ” with any 
profit in a Turkish bath? Heat, defined 
without reference to our sensations, is a i 
kind of motion, as strictly mechanical as ! 
the waves of the sea, or as the aerial vibra- | 
tions which produce sound. The communi- I 
<‘ation of this motion to the molecules of i 
the brain produces the moral and intel- | 
lectual effects just referred to. Human ac- j 
tion Is only possible within a narrow zone i 
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of temperature. Transgress the limit on 
one side, and w^e are torpid by excess ; 
transgress it on the other, and we are tor- 
pid by defect. The intellect is in some 
sense a function of temperature. Thus at 
noon we were drained of intellectual en- 
ergy; eight hours later the mind was 
awake and active, and through her opera- 
tions was shed that feeling of earnestness 
and aw’e which the mystery of the starry 
heavens ever inspires. Physically consid- 
ered, however, the intellect of noon differed 
from that of 8 p. m. simply in the amount 
of motion possessed by the molecules of the 
brain. — Tyndall Hours of Exercise in the 
Alps, ch. 5, p. 61. (A., 1898.) 

398 . BRAIN, HEMISPHERES OF, SPE- 
CIALIZED — Right-handed People Are Left- 
hrained . — ^lost people, in fact, are left- 
brained, that is, all their delicate and spe- 
cialized movements are handed over to the 
charge of the left hemisphere. The ordi- 
nary right-handedness for such movements 
is only a consequence of that fact, a conse- 
quence which shows outwardly on account 
of that extensive decussation of the fibers 
whereby most of those from the left hemi- 
sphere pass to the right half of the body 
only. — James Psychology, vol. i, ch. 2. p. 
39. ‘ (H. H. & Co., 1899.) 

309. BRAIN NOT INVOLVED IN RE- 
FLEX ACTIOV— Breathing, the Beating of 
the Hrart, etc., I'nconscious — The Highest 
(Cerebral) Force Fconomized . — The reflex 
actions — breathing, the movements of the 
intestines, the heart’s action, winking, etc. 
— arc known to be stimulated through the 
spina! cord, and its immediate continua- 
tions at the base of the brain; they do not 
involve the cerebral mass. The responding 
movements in the case of each of them are 
limited to the work to be done: to the chest, 
in breathing; to the intestines, in propel- 
ling the food: to the muscles of the heart, 
in pumping the bloiKl. These actions are 
unaccompanied with feeling. So, in touch- 
ing the hand of one asleep, we see the hand 
curl up, or the arm move away. This is 
called rcilex; it is prompted through the 
lower centers, without lateral diffusion or 
communication, and it is directed to a sin- 
gle local group of muscles. In such ex- 
amples, as formerly seen, the limitation is 
owing to want of force. There are ways 
open to the brain; but they are not entered 
at the instaneo of a very feeble contact. 
Still, the fact of limitation of range is ac- 
companied by the fact of unconsciousness; 
an isolated response is our evidence for con- 
traction of the sphere of excitement; and 
such isolated responses are little, if at all. 
accompanied with feeling. — Bain Mind and 
Body, oh. 4, p. 14. (Hum., 1880.) 

400. BRAIN OF MAN AND OF APE— A6- 

solutc and Relative Differences. — So far as 
T am aware, no human cranium belonging to 
an adult man has yet been observed with a 
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less cubical capacity than 62 cubic inches, 
the smallest cranium observed in any race 
of men, by Morton, measuring 63 cubic 
inches; while, on the other hand, the most 
capacious gorilla skull yet measured has a 
content of not more than 34 V 2 cubic inches. 
Let us assume, for simplicity’s sake, that 
the lowest man’s skull has twice the capac- 
ity of the highest gorilla. 

No doubt this is a very striking differ- 
ence, but it loses much of its apparent sys- 
tematic value when viewed by the light of 
certain other equally indubitable facts re- 
specting cranial capacities. 

The first of these is, that the difference in 
the volume of tile cranial cavity of different, 
races of mankind is far greater, absolutely, 
than that between the lowest man and the 
highest ape, while, relatively, it is about 
the same. For the largest human skull 
measured by Aforton contained 114 cubic 
inches — that is to say, had very nearly 
double the capacity of the smallest, while 
its absolute preponderance of 52 cubic inch- 
es is far greater than that by which the 
lowest adult male human cranium surpasses 
the largest of the gorillas (62 — 34V2 = 
27 Vs)- Secondly, the adult crania of goril- 
las which have as yet been measured differ 
among themselves by nearly one-third, the 
maximum capacity being 34.5 cubic inches, 
the minimum 24 cubic inches; and, thirdly, 
after making all due allowance for differ- 
ence of size, the cranial capacities of some 
of the lower apes fall nearly as much, rela- 
tively, below those of the higher apes as the 
latter fall below man. 

Thus, even in the important matter of 
cranial capacity, men differ more widely 
from one another than they do from the 
ape, while the lowest apes differ as much, in 
proportion, from the highest as the latter 
does from man. The last proposition is .still 
better illustrated by the study of the modi- 
fications which other parts of the cranium 
undergo in the Simian series. — Huxley 
Ifan’s Place in ynture, p. 221. (Hum.) 

4r01, Difference in Weight 

of Brain . — It must not he overlooked, how- 
ever, that there is a very striking difference 
in absolute mass and weight l)etween the 
lowest human brain and that of the highest 
ape — a difference which is all the more re- 
markable when we recollect that a full- 
grown gorilla is probably pretty nearly 
twice as heavy as a Bosjes man, or as many 
an European v,oman. It may be doubted 
whether a healthy human adult brain €;ver 
weighed less than thirty-one or two ounces, 
or that the heaviest gorilla brain ha.s €*x- 
ceeded twenty ounces. This is a very note- 
worthy circumstance, and doubtless will one 
day help to furnish an explanation of the 
great gulf which intervenes between the low- 
est man and the highest ape in intellectual 
power. — ^H uxley Mnn^a Place in Nature, 
J). 231. (Hum.) 


402. Enormoua Increase 

in Human Brain. — We find the most pro- 
nounced distinction between man and the 
anthropoid apes in the size and complexity 
of his brain. Thus, Professor Huxley tells 
us that “it may be doubted whether a 
healthy human adult brain ever weighed less 
than 31 or 32 ounces, or that the heaviest 
gorilla brain has exceeded 20 ounces,” altho 
“ a full-grown gorilla is probably pretty 
nearly twice as heavy as a Bosjes man, or as 
many an European w'onian.” The average 
human brain, however, weighs 48 or 49 
ounces, and if ^ve take the average ape brain 
at only 2 ounces less than the very largest 
gorilla’s brain, or 18 ounces, we shall see 
better the enormous increase which has 
taken place in the brain of man. — Wallace 
Dat'winism, ch. 15, p. 308. (Hum.) 

403. BRAIN OF PRIMITIVE MAN 
HELD THE POSSIBILITIES OF THE FU- 
TURE — The one endowment that this crea- 
ture [primitive man] possessed, having in it 
the promise and potency of all future 
achievements, was the creative spark called 
invention. The superabundant brain over 
and above all the amount required for mere 
animal existence, held in trust the possi- 
bilities of the future, and stamped upon 
man the divine likeness. This naked igno- 
ramus is the father of the clothed philos- 
opher, looking out into infinite space and 
time and causation. — Mason The Birth of 
Invent ion, Aildress at Centenary of Amer. 
Patent System, Washington, D. C., 1891, 
(proes.) p. 405. 

404. BRAIN, THE ESSENTIAL ORGAN 
OP KNOWLEDGE — Result 3 of Changes in . — 
The e.xperiences of the body are one of the 
conditions of the faculty of memory being 
w'hat it i.s. And . . . the brain is the part 
whose experiences are directly concerned. 
If the nervous communication be cut off be- 
tw'een the brain and other parts, the ej^peri- 
ences of those other parts are non-existent 
for the mind. The eye is blind, the ear 
deaf, the band in.sensihle and motionless. 
And conversely, if the brain be injured, con- 
sciousness is aboli.shed or altered, even altho 
every other organ in the body be ready to 
play its normal part. A blow on the head, 
a sudden subtraction of blood, the pressure 
of an apoplectic hemorrhage, may have the 
first effect; whilst a very few ounces of 
alcohol or grains of opium or hasheesh, or a 
w'hiff of chloroform or nitrous oxid gas, arc 
.4ure to have the second. The delirium of 
fever, the altered self of insanity, are all 
due to foreign matters circulating through 
the brain, or t^i pathological changes in that 
organ’s substance. — .T ameh Psychology, vol. 
i, ch. 1, p. 4. (H. II. & Co., 1899.) 

405. BREAD CONTAINS FEW BAC- 
TERIA — The Univernal Food Relatively Ihire. 

—Bread forms an excellent medium for 
molds, but unless specially exposed the bac- 
teria in it are few. Waldo and Walsh have, 
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however, demonstrated that baking does 
not sterilize the interior of bread. These 
observers cultivated numerous bacteria 
from the center of iicwlj baked London 
loaves. The writer has recently made a 
series of examinations of the air of several 
underground bakehouses in central London; 
but, tho the air was highly impregnated 
w’ith flour-dust, few bacteria were present. 
— Newman Bacteria, ch. 6. p. 239. (G. P. 
P., 1899.) 

400. BRIGHTNESS THAT ONLY 
DARKNESS AND GLOOM REVEAL— .Swn’« 
Chromosphere and Corona Been Only in 
Eclipse , — But what a marvelous spectacle 
is then afforded to all eyes directed to the 
same point of the sky! In place of the sun 
appears a black disk, surrounded by a 
glorious crown of light. In this ethereal 
crown we see immense rays diverging from 
the eclipsed sun. Rose-colored flames ap- 
pear to issue from the lunar screen which 
masks the god of day. During two minutes, 
three minutes, four minutes, tlie astronomer 
studies this strange frame, rcn<lered visible 
by the passage of the moon before the radi- 
ant disk, while the people, surprised and 
still silent, seem to await with anxiety the 
end of a spectacle which they have never 
seen before an<l may never see again. Sud- 
denly a jet of light, a sht)ut of pleasure 
from a thousand throats, announces the re- 
turn of the joyous sun, still pure, still 
luminous, still liery, still faithful. — Flam- 
MARION Popular Astrofiorny, bk. ii, ch. 9, p. 
197. (A.) 

407. BRILLIANCY A MEANS OF CON- 
CEALMENT — The White-heatled Fruit-fngeon. 
— In some cases the concealment is effected 
by colors and markings which are so strik- 
ing and peculiar that no one who had not 
seen the creature in its native haunts would 
imagine them to be protective. An ex- 
ample of this is afforded by the banded fruit- 
pigeon of Timor, whoso pure white head and 
neck, black wings and back, yellow -belly, 
and deeply curved black band across the 
breast, render it a \ery handsome and con- 
spicuous bird. Yet this is what Mr. II. O. 
Forbes says of it: “On the trees the white- 
headed fruit-pigeon (Ptilopus cinctus) .sat 
motionless during the heat of tl»e day in 
numbers, on well-exposed branches; but it 
was with the utmost difliculfy that I or my 
sharp-eyed native servant coubl ever detect 
them, even in trees where we knew they 
were sitting.” The tn^es referred to are 
species of Eucalyptus which abound in 
Timor. They have whitish or yellowish 
hark and very open foliage, and it is the in- 
tense sunlight casting bbu’k curved shadows 
of one branch upon another, with the white 
and yellow bark and deep blue sky seen 
through openings of the ftdiage. that pro- 
duces the peculiar combination of colors and 
J^hadows to which the colors and markings 


of this bird have become so closely assimi- 
lated. — W allace Darwinism, ch. 8, p. 138. 
(Hum., 1889.) 

408. BRILLIANCY OF COLOR CHAR- 
ACTERIZES MALE BIRDS — Mothers Com- 
monly Protected by Modest Colors, — The 
most fundamental cha racier i.stic of birds, 
from our present point of view, is a 
greater intensity of color in the male. 

. . . In order that the species may be 

continued, young birds must be produced, 
and the female birds have to sit assiduously 
on tlicir eggs. While doing this they are 
exposed to observation and attack by the 
numerous devourers of eggs and birds, and 
it is of vital injportanee that they should 
be protectively colored in all those parts of 
the body which are exposed during incuba- 
tion. To secure this end all the bright 
colors and showy ornaments which decorate 
the male have not been acquired by the fe- 
male, wlio often remains clothed in the sober 
hues which were probably once common to 
the whole order to which she belongs. — 
Wallace Darwinism, ch. 10, p. 187. 
(Hum., 1889.) 

409. BROTHERHOOD OF MAN — A 

Growing Conviction and Sentiment of the 
Human Race. — “If we would indicate an idea 
which, throughout the whole course of his- 
tory, has ever more and more widely ex- 
tended its empire, or which, more than any 
other, testifies to the much-contested and 
still more decidedly misunderstood perfecti- 
bility of the whole human race, it is that of 
establishing our common humanity — of 
striving to remove the barriers which prej- 
udice and limited views of every kind have 
erected among men, and to treat all man- 
kind, without reference to religion, nation, 
or color, as one fraternity, one great com- 
munity, fitted for the attainment of one ob- 
ject, the unrestrained development of the 
physical powers. This is the ultimate and 
highest aim of society, identical with the 
direction implanted by nature in the mind 
of man toward the indefinite extension of 
his existence. He regards the earth in all 
its limits, and the heavens as far as his eye 
can scan their bright and starry depths, as 
inwardly his own, given to him as the ob- 
jects of his contemplation, and as a field for 
th» develojunent of his energies. Even the 
child longs to pass the hills or the seas 
which enclose his narrow home; yet, when 
his eager steps have borne him beyond those 
limits, he pines, like the plant, for his na- 
tive soil; and ii is by this touching and 
beautiful attribute of man— thi.s longing for 
that which is unknown, and this fond re- 
membrance of that which is lost — that he is 
spared from an exclusive attachment to the 
present. Thus deeply rooted in the inner- 
most nature of man, and even enjoined upon 
him by his highest tendencies, the recogni- 
tion of the bond of humanity becomes one of 
tho noblest leading principles in the history 
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of mankind/* [Quoted from Wilhelm von 
Humboldt.] — Humboldt Cosmos, vol. i, p. 
358. (H., 1897.) 

410. BUBBLE AND FROG^Elementary 
Law Has Adaptation to Circumstance . — 
Blow bubbles through a tube into tlie bot- 
tom of a pail of water, they will rise to the 
surface and mingle with the air. Their ac- 
tion may again be poetically interpreted as 
due to a longing to recombine with the 
mother-atmospliere above the surface. But 
if you invert a jar full of water over the 
pail, they will rise and remain lodged be- 
neath its bottom, shut in from the outer air, 
altho a slight detlection from their course 
at the outset, or a redesccnt toward^ the 
rim of the jar when' they found their up- 
ward course impeded, would easily have set 
them free. Suppose a living frog in the po- 
sition in which we placed our bubbles of air, 
namely, at the bottom of a jar of water. 
The want of breath will soon make him also 
long to rejoin the mother-atmosphere, and 
he will take the shortest path to his end by 
swimming straight upwards. But if a jar 
full of water be inverted over him, he will 
not, like the bubbles, perpetually press his 
nose against its unyielding roof, but will 
restlessly explore the neighl)orhood until by 
redescending again he has dis(*overed a path 
round its brim to the goal of his desires.— 
James Vsycholoqij, vol. i, ch. 1, p. 7, (H. 
H. & Co., 1899.)' 

411. BUILDINGS, ANCIENT, UNDER- 
MINED BY WORMS— and fVuc/t- 

ing of WaUs. Cause of. — Worms have 
played a considerable part in the burial and 
concealment of several Roman and other old 
buildings in England ; but no doubt the 
wa.shing do\Mi of soil from the neighboring 
higher lands, and the deposition of du^t, 
have together aideil largely in the work of 
concealment. Du-^t would bo apt to accumu- 
late wherever old broken-down walls pro- 
jected a little above the then existing sur- 
face and thus afforded some shelter. The 
floors of the old rooms, halls, and passages 
have generally sunk, partly from the set- 
tling of the ground, but chiefly from hav- 
ing been undermined by worms; and the 
sinking ha.s commonly been greater in the 
middle than near trie walls. The w’alls 
themselves, whenever their foundations do 
not lie at a great depth, have been pene- 
trated and undermined by worms, and have 
consequently subsided. The unequal suh- 
Bidence thus caused probably explains the 
great cracks which may be .seen in many 
ancient walls, as well as their inclination 
from the perpendicular. — Darwin Forma- 
tion of Vegetable Mould, ch. 4, p. (18. 
(Hum., 1887.) 

412. BUTTRESSES, NATURAL-Sup- 

porting Roots of the Brazilian Pashiuha — 
Tree Stands as if on Stilts — Strange Result 
of Struggle for Life. — My guide put me 
ashore in one place to show me the roots of 


the Pashidba. These grow above ground, 
radiating from the trunk many feet above 
the surface, so that the tree looks as if sup- 
ported on stilts; and a person can, in old 
trees, stand upright among the roots with 
the perpendicular stem wholly above his 
head. It adds to the singularity of their 
appearance that these roots, wdiich have the 
form of straight rods, are studded with 
stout thorns, while the trunk of the tree is 
quite smooth. The purpose of this curious 
arrangement is, perhaps, similar to that of 
the buttre.ss- roots already described — name- 
ly, to recompense the tree by root-growth 
above the soil for its inability, in conse- 
quence of the competition of neighboring 
roots, to extend it underground. The great 
amount of moisture and nutriment con- 
tained in the atmosphere may also favor 
these growths. — Bates Naturalist on the 
River Amazon, ch. 5, p. 661. (Hum., 1880.) 

41 calculation, .ancient, by 

PEBBLES— La/i^agc Preserves the Stirry of 
Early Arithmetic. — In Africa, negro traders 
may be seen at market reckoning with peb- 
bles, and when they come to five, putting 
them aside in a little heap. In the South 
Sea Islands it has been noticed that people 
reckoning, when they came to ten, would 
not put aside a heap of ten things, but only 
a single bit of coconut .stalk to stand for 
ten, and then a bigger piece when they 
wanted to represent ten tens or a hundred. 
Now to us it is plain that this use of differ- 
ent kinds of markers is unnecessary, but all 
that the reckoner with little stones or beans 
has to do is to keep .separate his unit-heap, 
his ten-heap, his hundred heap, etc. This 
use of siieli things as pebbles for “ count- 
ers/^ which still survive.s in England among 
the ignorant, was so comim)n in the ancient 
world tliat tlie riieek word for reckoning 
was psfphizrin, from psephos, a pebble, and 
the corresponding Latin word was cnlcularc, 
from calculus, a pebble, so that our word 
calculate is a relic of very early arithmetic. 
— Tylor Anthropology, ch. 13, p. 313. (A., 
1899.) 

414. CALCULATION VERIFIED-A 

Fine Test — I'tilizing the Moon — Star-colors 
Proved Real — Varied (ilory in Distant 
Space. — It was long thought, that at least 
the more strongly marked color.s, in the case 
of small companion stars, were duo merely 
to i'ontrast. But the supposition that the 
colors seen in double stars are due to con- 
trast lias been in sev<Tal instances com- 
pletely disposed of, by so arranging matters 
that one star only of a pair is seen at a 
time. This can readily be arranged where 
the stars are not very close, and in a great 
number of cases it has been found that the 
small star, seen alone, was really blue or 
green or purple, as the case might be. The 
experiment was in one case tried in the case 
of a very close pair, in a very interesting 
way. The star in question is the ruddy 
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Antares, called also the Scorpion’s Heart. 
This star has a minute green companion, far 
too close to the red primary star to be seen 
alone by any arrangement of the telescope. 
But advantage was taken by an eminent ob- 
server of the passage of the moon over this 
star. In a moment or two the moon hid the 
larger star, leaving the other shining alone, 
and then it was seen that the small star 
was unmistakably green. — Proctor Ex- 
panse of Heaven, pp. 220-221. (L. G. A; Co., 

1897.) 

415. CALM OP NATURE— iSfapposed 
Discord of the Elements Lost in Higher 
Unity. — The knowledge of the laws of Na- 
ture, whether we can trace them in the al- 
ternate ebb and flow of the ocean, in the 
measured path of comets, or in the mutual 
attractions of multiple stars, alike increases 
our sense of the calm of Nature, while the 
chimera so long cherished by the human 
mind in its early and intuitive contempla- 
tions, the belief in a ** discord of the ele- 
ments,” seems gradually to vanish in pro- 
portion as science extends her empire. — 
Humboldt Cosmos, vol. i, iiit., p. 42. (H., 

1897.) 

410. CALMNESS OF SCIENCE— Relic/ 
from i:ftrif(' and Discord — Fascination of 
Botany or Astronomy. — Ho therefore, who 
amid the discordant strife of nations would 
seek intellectual repose, turns with delight 
to contemplate the silent life of plants, and 
to study the hid<leu forces of Nature in her 
.sacred sanctuaries; or. yielding to that in- 
herent impulse whi(*h for thousands of 
years has glowed in the breast of man, di- 
rects Ins mind, by a mysterious presenti- 
ment of his destiny, towards the c^destial 
orbs, which, in undisturbed harmony, pur- 
sue their ancient and eternal c(»urse. — Hum- 
boldt Vims <tf yaturr, p. 21. (Bell, 18tM».) 

417. CAMEL, CHARACTERISTICS OF 

— f<toliti Fndurancr Jidnrtf irith lAmitrit In- 
tclligvncr. — The sole good (juality that the 
camel possesses is his seriousness. Jlis in- 
telligence is very limited, he neither shows 
love nor hate, he is inditlerent to everything 
that is not foo<! or his young. He is irri- 
tated whenever be is obliged to work; if he 
perceives that bis wrath is of no avail he 
submits to his task with the indilTerence he 
brings to everything else. He is vicious and 
dangerous when he is in a rage; his cow- 
ardice has no bounds; the n^ar of a lion 
will put an entire caravan to flight. Tiider 
such cinaimstances every camel throws 
down its charge and flees. The howl of a 
hyena terrifies it; a monkey, a dog, or even 
a lizard will p\it it in a fright. 1 know of 
no animal with which it is on friendly 
terms. The donkey’s relation to it is kind 
enough, but of friendship there is no trace. 
The horse seems to regard him as the most 
unsightly animal. For his part, the camel 
appears to regard all other animals with 
the same bad humor which he feels toward 


man. — Brehm La Vie des Animaux illustre, 
Mammiferes, p. 443. (Translated for Scien- 
tific Side-Lights.) 

418. CANDOR OP SCIENTIST— CTiarw^e 
of Opinion with Advancing Knowledge . — 
But it is the misfortune of progress that 
one is forced not only to unlearn a great 
deal, but, if one has been in the habit of 
communicating his ideas to others, to de- 
stroy much of his own work. I now find 
myself in this predicament; and after teach- 
ing my .students for years that the Carbon- 
iferous epoch belongs to the Paleozoic or 
Primary age, I am convinced — and this con- 
viction grows upon me constantly as I free 
myself from old prepossessions and bias on 
the subject — that with the Carboniferous 
epoch we have the opening of the Secondary 
age in the history of the world. — ^Agassiz 
ecological Sketches, ser. i, ch. 6, p. 140. 
(H. M. & Co., 1896.) 

419. CANNIBALISM NOT PRACTISED 
BY SHELL-MOUND BUILDERS — The ob- 
servations of Arctic travelers prove that 
even if human bones had been found in the 
shell-mounds, this would not of itself be 
any evidence of cannibalism; but the ab- 
sence of such remains satisfactorily shows 
that the primitive population of the North 
were free from thi.s practise. On the other 
hand, the tumuli have supplied us with 
numerous skeletons which probably belong 
to the Stone Age. The skulls are very 
round, and in many respects resemble those 
of the Lapps, but have a more projecting 
ridge over the eve. — Avebury Prehistoric 
Times, ch. 7, p. 229. (A., 1900.) 

430. CAPACITY OF VARIATION A 
CAPACITY OF IMPROVEMENT — No case 
is on record of a variable organism ceasing 
to vary uiiiler cultivation. Our oldest culti- 
vated plants, such as wheat, still yield new 
varieties: our oldest domesticated animals 
are still capable of rapid improvement or 
nuHlifi<‘ation. — Darwin Ot'igin of Species, 
ch. 1, p. 6. (Burt.) 

431. CAPITAL, VITAL— The Young 

Plant Draws on Accumulated Store . — The 
food of plants being in great measure the 
same for all, and bathing all so that it can 
he ah'^orhed without elTort. their vital proc- 
esses result almost entirely in profit. Once 
fairly rooted in a lit place, a plant may thus 
from the outset add a very large proportion 
of its outire returns to capital; and may 
.soon be able to carry on its processes on 
a large scale, tho it does not at first do so. 
When, however, plants are expendors, name- 
ly, during their germination and first stages 
of growth, their degrees of growth are de- 
termined by their amounts of vital capital. 
It is hoenuse the young tree commences life 
with a ready-formed embryo and store of 
food sulliciont to last for some time, that it 
is enabled to strike root and lift its head 
above the surrounding herbage.— Spencer 
Biology, pt. ii. ch. 1, p. lo9. (A., 1900.) 
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422. CARELESSNESS, CAUSE OF 
DEATH — Faial Remit of Neglect — Uncleanli- 
ness Destroys Infant Life, — Careless feed- 
ing, in conjunction with a warm, dry sum- 
mer, invariably results in a high death-rate 
from tliis cause. These two causes interact 
upon each other. A warm temperature is a 
favorable temperature for the growth of the 
poisonous microorganism; a dry season af- 
fords ample opportunity for its conveyance 
through the air. Unclean feeding-bottles 
are obviously an admirable nidus for these 
injurious bacteria, for in such a resting- 
place the three main c*onditions necessary 
for bacterial life are well fulfilled, viz.; 
heat, moisture, and pabulum. The heat is 
supplied by the warm temperature, ' the 
moisture and food by the dregs of milk left 
in the bottle, and the dry air assists in 
transit. — Newman Bacteria, ch. 6, p. 204. 
(G. P. P., 1800.) 

423. CARE OF OFFSPRING AMONG 
BIRDS — Intelligence Combined with Devotion. 
— The care of the young and their mental 
and physical development alTord us unequal 
opportunities for the study of bird-charac- 
ter. We may now become acquainted not 
only with the species, but with individual 
birds, and at a time when the greatest de- 
mands are made upon their intelligence. 
We m«ay see the seed-eaters gathering in- 
sects and perhaps beating them into a pulp 
before giving them to their nestlings; or 
we may learn how the doves, high-holes, and 
humming-birds pump softened food from 
their crops down the throats of their otF- 
spring. The a^divity of the parents at this 
season is amazing. Think of the day’s work 
before a pair of chickadees with a family of 
six or eight fledglings clamoring for food 
from davlight to dark! — Chapman Bird- 
Life, ch.‘0, p, 70. (A., 1000.) 

424. CARE OF OFFSPRING INCREAS- 
ES AS NUMBER DIMINISHES — Maferna I 
Instinct among Biids — Dirisirm of Labor 
among Them — Matds Single and Costly In- 
fancy. — With birds, the ncce-isify of main- 
taining a high temperature for the eggs 
leads to the building (jf nc^t.-, to a division 
of labor in the securing of food, to the de- 
velopment of a temporary maternal in- 
stinct, and to con jug alliances which in 
some birds last for a lifetime. As the eggs 
become eflTeclively guardeil the number di- 
minishes, till instead r»f millions there are 
half a dozen. When it comes to her more 
valuable prodmds Nature not such a reck- 
les.s squanderer after all. So with njam- 
mals, for the mo.st part , the young are in 
litters of half a dozen or so; hut in man, 
with hi.s ‘prolonged and co-,tly infancy, pa- 
rental care reaches its highest <levelopment 
and concentration in rearing chihlren one 
by one.— F iske Through Nature to Cod, pt. 
ii, eh. 11, p. 118. (IT. L. A Uo., 1000.) 

425. CASTS OF VANISHED REMAINS 

— Mold of Hkelcton BreserreA in Bock . — 1 
have bad oceasion to woik out the nature 


of fossil remains of which thye was noth- 
ing left except casts of the bones, the solid 
material of the skeleton having been dis- 
solved out by percolating water. It was a 
chance, in this case, that the sandstone hap- 
pened to be of such a constitution as to set, 
and to allow tlie bones to be afterward dis- 
solved out, leaving cavities of the exact 
shape of the bones. Had that constitution 
been other than \vhat it was, the bones 
would have been dissolved, the layers of 
sandstone would have fallen together into 
one mass, and not the slightest indication 
that the animal had existed would have 
been discoverable. — Hitxley American Ad- 
dresses, left. 2, p. 45. (A., 1808.) 

420. CAUSALITY, THE IDEA OF, IN- 
HERENT IN MAN — Science Springs from the 
Search for Causes . — All our notions of Na- 
ture, however exalted or however grotesque,, 
have some foundation in c.xperience. The 
notion of personal volition in Nature had 
this basis. In the fury and the serenity of 
natural phenomena the savage saw the 
transcript of his own varying moods, and 
be accordingly ascribed these phenomena to 
beings of like passions with hiiiuself, but 
vastly transcending him in power. Thu.s 
the notion of causality — the assumption 
that natural things did not come of them- 
.selve.s, but bad unseen antecedents — lay at 
the root of even tbef savage’s interpretation 
of Nature. Out of this bias of the human 
mind to seek for the antecedents of plic- 
nomena all science has sprung. — Tynoall 
Lectures on Light, loot. 1, p. 4. (A., 1898.) 

427. CAUSATION, PERSONAL, AN 
ULTIMATE FACT OF CONSCIOUSNESS— 

Force, as Known to Man, Connected with 
Co7iscioii.s Mind . — There is a philosophy 
which ha.s fully as true and as broad a basis 
in inan’.s psychical expericMicc a.s can he 
claimed for the fabric of physical science; 
ami in the admirable words of the great 
master I have already quoted (Sir .lolin 
llerscbel. in liis “ Familiar Lectures on Sci- 
entific Subjec ts,” p. 400), I shall sum up an 
argument which thi.s paper is int-onded 
rather to illu.strate and enforce by an ap- 
peal to the familiar fac-t.s of consiriousness 
than to present in stricT logieal form; 

” In the mcmt.il sense of elTort. clear to 
the apprehensirm of every one who has over 
performed a volnntiiry act, which is present 
at the instant when the dedormination to do 
a thing is earned out into the act of doing 
it, we have a ccmscioiisncss of immediate 
and personal catisation which cannot he dis- 
puted nr ignored. And when we R<*e the 
same kind of aid. performed l)y another, we 
never he.sitate in assuming for him that 
con.seiousness which wc recognize in our- 
.selv<‘8; and in this case we can verify our 
conclusion by oral communication.” In the 
onlv ease in which we are admitted into any 
persoiuil knowledge of the origin of force, 
we find it connected (possibly by intermedi- 
links untraccahle by our facuitic.s, yet 
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indisputably connected) with volition, and 
by inevitable consequence, with motive, with 
intellect, and with all those attributes of 
mind in which personality consists.” — Car- 
penter Mature and Man, lect. 12, p. 363. 
(A., 1880.) 

428. CAUSE AND EFFECT IN MEN- 
TAL PHENOMENA — Law in Heulm of 
Mind . — When we pass from the phenomena 
of matter to the phenomena of mind, we do 
not pass from under the reign of law. 
Here, too, facts do range themselves in an 
observed order; here, too, there is a chain 
of cause and effect running throughout all 
events; here, too, we spe around us, and 
feel within us, the work of forces which 
have always a certain definite tendency to 
produce certain delinite results; here, too, 
it is by combination and adjustment among 
yiese forces that they are mutually held in 
check; here, too, accordingly, special ends 
can only be accomplished by the use of spe- 
cial means. — Argyll Reign of Law, ch. 6, p. 
163. (Burt.) 

429. CAUSE AND EFFECT, TESTS 

OF — Clumgv of RlhuU (herenponding to Change 
of Agency . — The dependence of one thing 
upon another is ordinarily shown by two 
classes of facts — the lirst, the jiresenee of 
the cause followed by the presence of the 
effect; the second, tin* absence of the cause 
followed by the absence of the effect; as 
wdien we prove that lighting a lire is the 
cause of smoke, or oxygen the cause of pu- 
trefaction and decay. Of the two methods, . 
tlic second — the absence of the <*ause fol 
lowed by the abseiu'c the effect — is tliC , 
most d(’ci^ivc; the preservation of meat by i 
exclmling air is the best proof that air, or 
some ingredient of it, is the cause of putre- 
faction. More especially convincing is the 
abrupt removal of a sup[>oscd <'au>c, leading 
at once to the suspension of an effect. 
There are cases, luiwcver. where we cannot 
make the experiment of removing an agent. 
We cannot get away from the earth wlmre 
we live. We cannot remove the moon from 
its spheie. so as to see what actions on the 
earth depend upon it; we cannot by an 
abrupt suspension of lunar gravitation 
prove that the tides are vi-ry largely de- 
pendent on lunar inlluence. For such cases, 
recourse is had to a third expe<lient. which 
happily solves the dilliculty, and furnishes 
the proof rccpiired. If the agency in ques- 
tion, altho irremovable, ]>asscs through 
gradations whose amount can be measured, 
we are able to observe whether the effect 
has corresponding changes of degree; and 
if a stri<*t ct)neomitanee is observable be- 
tween the intensity of the cause and the 
intensity of the <*ffect. we have a presump- 
lion that may rise to positive ]woof of the 
connection, it is thus shown that the tides 
^le]>end on the moon and the snn conjointly; 
lhat the gaseous and liquiil states of matter 
J‘re dtie to heat. — lUiN Mind and Rody, ch. 
p. 5. (Hum., 1880.) 


430. CAUSE BEHIND CAVSE^Sub^ 

terrancan Forces Built the Mountains — 
Rain, i^yiow. Frost, and Rivers Carved Them 
into Rhape. — We are led by recent geologi- 
cal investigations to reject the notions 
which were formerly accepted, by which 
mountain ranges were supposed to be sud- 
denly and violently upheaved by volcanic 
forces. . . . The actual forms of the 

mountain ranges are due directly to the ac- 
tion of denuding forces, which have sculp- 
tured out from the rude rocky nias>(*s all 
the varied outlines of peaks and crags, of 
ravines and valleys. But it is none the less 
true that the determining causes which 
have directed and controlled all this earth- 
sculpture are found in the relative ]K).si- 
tions of hard and soft masses of rock ; but 
these rock-masses have a(;quired their hard- 
ness and consistency, and have assumed 
their present positions, iyi obedience to the 
action of subterranean forces. Hence we see 
that tho the formation of mountain ranges 
is proximately due to the denuding forces, 
which have sculptured tlie earth’s surface, 
the primary cause for the existence of such 
mountain chains must be scnight for in the 
fact that subterranean forces have been at 
work, folding, ernmpling, and hartlening the 
soft sediments, and placing them in such 
positions that, by the action of denudation, 
the more indurated portions are left stand- 
ing as mountain masses above the general 
surface. — drui) Volranors, ch. 10, p. *290. 
(A.. 1899.) 

431. CAUSE BEHIND THE PRIMOR- 
DIAL GERM — In the ea'^e of Mr. Darwin, 
ohs(*rvation. imagination, and reason com- 
hint’d have run back with wonderful sagac- 
ity and success over a certain length of the 
line of hit)logical succession, (iuided by 
analogy, in his Origin of Species ” he 
placed at the root of lift* a primordial germ, 
from which he conceived the amazing va- 
riety of the organir'iiis now’ u[)on the earth’s 
Mufacc might l>e dcducctl. If this hypothe- 
sis were even true, it wtnild not be final. 
The human mind wt»uld infallildy look be- 
hind the g<*rm. and, however hopclc.ss the at- 
tempt. wtnild inquire into the history of its 
genesis. — Tyxd.m.l Fragments of Science, 
vul. ii, ch. S, p. 127. (A.. IS97.1 

432. CAUSE DEMANDED BY HUMAN 
I MIND FOR EVERY EFFECT— Every oc- 
I curn*n(’e in X at live is preceded by other 

i t)ceurronces which are its cau^C'-. and suc- 
i ceeded hv others which, are its etVects. The 
i human mind is not satistied with observing 
I and studying any natural t>ccuirenee alone, 
but take^^ pleasure in (‘onnecting every nat- 
ural fact with what has gone het'ore it. and 
with what is to come after it. — T yndall 
Forms of B’nfcr, p. h (A.. 1899.1 

433. CAUSE, FINAL, NEVER FULLY 
KNOWN— BV See Immediak. Xot ntimaie, 
Pnrposc. — When man makes an implement, 
he knows the purpose for which he makes it 
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— he knows the function assigned to it in 
his own intention. But as in making it 
there are a tliousand chips and fragments 
of material which he casts aside, so in its 
final use it often produces consequences and 
results which he did not contemplate or 
foresee. But in Mature all this is different. 
Nature has no chips or fragments which she 
does not put to use; and as on the way to 
her apparent ends there arc no incidents 
which she did not foresee, so bej^ond those 
ends there are no ulterior results which do 
not open out into new firmaments of design. 
Of nothing, therefore, can we say with even 
the probability of truth that we see its final 
cause; that is to say, its ultimate purpose. 
All that we can ever see are the facts of ad- 
justment and of function, and these consti- 
tute not final but immediate purpose. But 
a purpose is not less a purpose because 
other purposes may lie beyond it. And not 
only can we detect purpose in natural phe- 
nomena, but . . . it is very often the 

only thing about them which is intelligible 
to us. The how is very often incomprehen- 
sible where tlie why is apparent at a glance. 
And be tliis observed, that when purpose is 
perceived it i.s a making plain ’’ to a 
higher faculty of the mind than the mere 
sense of order. It is a making plain to rea- 
son. It is the revluction of phenomena to 
that order of thought which is the basis of 
all other (ird<‘r in the works of man, and 
which, he instinctively concludes, is the 
ba.sis a No of all order in the works of Na- 
ture. — Ahoyll Reign of LaWy ch. 2, p. 49. 

( Burt. ) 

434. CAUSE OF MIGRATION OF BIRDS 

— Srsting-.^ffison I he Controlling factor — 
Bird <Jo(s against Appraranres. — Why do 
birds migrate? It is true that in temper- 
ate and boreal regions the return of cold 
weather robs thr*m of their food, and they 
retreat southward. But many, in fact most, 
birds l)egin tlieir southern journey long be- 
fore the first fall frost. We have seen that 
some :-pecies start a.: early as. July and Au- 
gust. Furthermore, there arc many birds 
that come to our (lulf and South Atlantic 
States to nest, and when the breeding .sea- 
son is ovr r they return to the tropics. Sure- 
ly. a lower temperature cannot be said to 
compel them to migrate. Even more re- 
markable* tlian the southward journey in the 
fall is the northward journey in the spring. 
Our birds leave their winter homes in the 
tropics in the height of the tropical spring, 
when inject and veg(*table food is dailv in- 
crea.sing. They leave this land of plenty for 
one fropi which the snows of winter have 
barely disappeared, often coming so early 
that unseasonable weather forces them to 
retreat. 

I believe that the origin of this great pil- 
grimage of countless millions of birds is to 
be found in the existence of an annual n^st- 
ing-seaso]). . There is good reason 

for the belief that the necessity of securing 


a home in which their young could be reared 
^vas, as it still is, the cause or migration. — 
Chapman Bird-Life, ch. 4, p. 68. (A., 

1900.) 

435. CAUSE, PHYSICAL, OF THE 
ALPS — All Earthly Energy Derived from the 
Bun. — And as 1 looked over this wondrous 
scene towards Mont Blanc, the Grand Corn- 
bin, the Dent Blanche, the Weisshorn, the 
Dorn, and the thousand lesser peaks which 
seemed to join in celebration of the risen 
day, 1 asked myself, as on previous occa- 
sions: How was this colossal work per- 
formed? Who chiseled these mighty and 
picturesque masses out of a mere protuber- 
ance of the earth? And the answer was at 
hand. Ever young, ever mighty — ^with the 
vigor of a thousand worlds still within him 
— the real sculptor was even then climbing 
up the eastern sky. It was he who raised 
aloft the waters which cut out these ravines; 
it was he who planted the glaciers on the 
mountain slopes, thus giving gravity a 
plow to open out the valleys; and it is he 
who, acting through the ages, will finally 
lay low these mighty monuments, rolling 
them gradually seaward — 

Sowing the seeds of continents to be; 
so that the people of an older earth may see 
mold spread and corn wave over the hidden 
rocks which at this moment bear the weight 
of the Jungfrau. — Tyndall Hours of Exer- 
cise in the Alps, ch. 17, p. 190. (A., 1898.) 

43(L CAUSE, SAME, PRODUCES UN- 
LIKE EFFECTS-— Dcjc anti Frost Results of 
Radiation. — It is thus that dew is produced. 
By the effect of nocturnal radiation bodies 
exposed in the open air are cooled down, and 
this cooling condenses on them the vapor of 
water diffused in the atmosphere. Dew does 
not descend from the sky, nor does it rise 
from the earth. A light covering, a sheet of 
paper, a cloud, is sufficient to check the ra- 
diation and prevent dew, as it would pre- 
vent frost. — Flam MARION Popular Astron- 
omy^ bk. ii, ch. 8, p. 175. (A.) 

437 . CAUSE SEEN IN LEAST EFFECT 

— Motions of Stars Ovcrivhclm Thought . — 
In the falling of a rock from a mountain- 
head, in the .shoot of an avalanche, in the 
plunge of a cataract, we often see more im- 
pressive illustrations of the power of grav- 
ity than in the motions of the stars. When 
the intellect has to intervene, and calcula- 
tion is ncces.sary to the building up of the 
conception, the expansion of the feelings 
ceases to be proportional to the magnitude 
of the phenomena. — Tyndai.l Hours of Ex- 
ercise in the Alps, ch. 20, p. 251. (A., 1898.) 

4»H. CAUSE, THE mCHESt WORK 
OF SCIENCE TO FIND— ITirwi lkjmrtmeni.n 
of Rcirntific Study — Observation; Experi- 
ment, Theory. — In the house of science are 
many mansions, occupied by tenants of di- 
verse kinds. Some of them execute with 
painstaking fidelity the useful work of ob- 
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Bervation, recording from day to day the 
aspects of Nature, or the indications of in- 
struments devised to reveal her ways. Oth- 
ers there are who add to this capacity for 
observation a power over the language of 
experiment, by means of which they put 
questions to Nature, and receive from her 
intelligible replies. There is, again, a third 
class of minds, that cannot rest content 
with observation and experiment, whoso 
love of causal unity tempts them perpetu- 
ally to break through the limitations of the 
senses, and to seek beyond them the roots 
and reasons of the phenomena which the ob- 
server and experimenter record. To such 
spirits — adventurous and firm — we are in- 
debted for our deeper knowledge of the 
methods by which tfie physical universe is 
ordered and ruled. — Tyndall Fraumenta of 
Science, vol. i, ch. 5“, p. 131. (A., 1897.) 

4:i9. CAUSES, KNOWLEDGE OF, 
SAVES LIFE— Hae/ma Recognized, Antisep- 
iic Treatment Follows — Surgery Conguers 
Wounds and Disease . — Even more impor- 
tant was the introduction of the antiseptic; 
treatment in 1895, which, by preventing the 
suppuration of incised or wounded surfaces, 
has reduced the death-rate for serious am- 
putations from forty-five per cent, to twelve 
per cent., and has besides rendered possible 
numbers of operations which would have 
been certainly fatal under the old system. . 
. . . Tlie antiseptic treatment was the 1 

logical oiitcome of the proof that suppuration | 
of wounds and all processes of fermentation ; 
and putrefaction were not due to normal ! 
changes either in living or dead tissues, but 
wore ])roduced by the growth and the rapid 
multiplication of minute organisms, espe- 
cially of those low fungoid groups termed 
bacteria. If, therefore, we can a<lopt meas- 
ures to keep away or destroy these organ- 
isms and their germs, or in any wav pre- 
vent their increase, injured living tissues 
will rapidly heal. ... In the case of 
wounds and surgical operations this is ef- 
fected by means of a weak solution of corro- 
sive sublimate, in which all instruments and 
everything that coine.s in contact with the 
wound are washed, and by filling the air 
around the part operated on with a c»)pious 
spray of carbolic acid. — Wai lack The II on- 
derfni Feniury, ch. 14, p. 148. (H. M- A 

Co., 1899.) 


table shores, feeding mostly on shell-fish, so 
that in the course of ages their shells, with 
fish-bones and other rubbish, have formed 
long banks above high-water mark. Such 
shell-heaps, or “ kitchen-middens,” are found 
here and there all round the coasts of the 
world, marking the old resorts of such 
tribe.s; for instance, on the coast of Den- 
mark, wh(‘re archeologists search them for 
relics of nuh; Europeans, who, in the Stone 
Age, led a life somewhat like that of Terra 
del Euego. Hunting and fisiiing go on 
through all levels of society, beginning with 
the savages who have no other means of 
subsistence, till at last among civilized na- 
tions game and lish hardl}" do more than 
supplement the more regular supplies of 
grain and meat from the farm. Looking at 
the devices of the hunter and fisher, it will 
1 be .seen how thoroughly most of them belong 
j to the ruder stages of culture. — Tylor 
Anthropology, ch. 9, p. 207. (A., 1899.) 

442. CAVERNS CARVED BY OCEAN- 
WAVES — Fingats Cave — Remains of Ancient 
lieaches. — W’e are, perhaps, generally dis- 
posed to associate the formation of caves 
with the action of the waves upon a rocky 
shore, and certainly some of the most re- 
markable caves are due to thi^ eiuise. The 
process of attrition can indeed often be ob- 
served in actual progress, and those who 
have seen the gigantic waves break upon a 
rock-botind coast, and have observo<l the 
huge masses of stone which have been torn 
away like so many fragnuMits of timber and 
strewn upon the beach, can form some tol- 
erably accurate idea of the power of the sea 
j to eat its way into the face of any dill 
when once it has found a weak place in the 
j rock. . . . [Such is the] familiar cav- 

i orn known as Fingal’s Cave, which is due to 
the action of the waves. These sea-worn 
caves are easily distinguished from those 
formed by other agencies. They are seldom 
of great extent, and they generally lie in a 
tolerably horizontal plane. Sometimes they 
lie far above the present water-line, but the 
nearlv level lloor, the indication in their 
vicinity of an ancient beach, and the fact 
that in many cases at least similar caves of 
greater or less extent are to be observed 
opening on the same general horizon, prove 
conclusively that they must be due to the 
prolonged beating of the ocean-waves upon 
a rockv shore. — Dallas yatnre-Studics, p. 


440. CAUTION NEEDED IN INTER- 
PRETING DISCOVERIES— Stone wea])ons. 
however, of many kinds were still in use 
during the Age of Bronze, and lingeretl on 
even into that of iron, so that the mere pres- 
ence of a few stone implements is not in 
itself sufiieient evidence that any given 
“ find belongs to the Stone Age.— AvKiuutY 
Frehisioric Times, eh. 1, p. 3. (A., 1900.) 

441 . CAVE-MEN OF DENMARK LIKE 
modern FUEGIANS— Hwnfiwfjf ami Fishing 
the Great Reliance of Primitive Man. The 
Fuegians wander along their bleak inbospi- 


37. Ilium., ISSS.) 

44J1. CAVES AS READY-MADE 
HOUSES — Wu’. Cave-men of Laro/x’.— Roek- 
shelters under the elilTs were in Europe the 
rc'^ort of the ancient savages, as is proved 
hy the bones and Hint Hakes and other rc- 
inaiiis that are found lying there in the 
ground. Caves are ready-made houses for 
beast or man. It has been already men- 
tioned how in such countries as England , 
.and France caverns were the abodes of the 
old tribes of the reindeer and manunoth 
period, and the biisbmen of South Africa 
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are a modern example of rude tribes thus 
given to dwelling in caves in the rocks. liut 
caverns are so convenient that they are now 
and then still used in the civilized world, 
and most of us have seen some cave in a 
cliff forming the back of a fisherman’s cot- 
tage, or at least a storehouse. — T ylor An- 
thropology^ ch. 10, p. 220. (A., 1800.) 

444. CEDARS OF THE HIMALAYAS— 

Tirnhtr for the (iods . — On the Himalayas 
the ucicular-leaved form of trees is distin- 
guished by the mighty thickness and height 
of the stem as well as by the length of the 
leaf. The chief ornament of the mountain 
range is the cedar Deodwara [deodar] 

Deodurdy Koxb. ) [Cedrus Deodara]^ ^^hich 
word is, in Sanskrit, dewa-dAru — t. o., tim- 
ber for the gods — its stem being nearly from 
13 to 14 feet in diameter. It ascends in 
Nepaul to more than 11,700 feet above the 
level of the sea. ^lore than 2,000 years ago 
the Deodwara cedar, near the River Behut — 
that is, the Hydaspes — furnished the timber 
for the fleet of Nearchus. — Humboldt Views 
of Nature, p. 317. (Bell, 1896.) 

445. CELL, THE FUNDAMENTAL 

UNIT OP ALL LIVING THINGS— The first 
of the gre^it fundamental conceptions re- 
ferred to is the cell theory, which was defi- 
nitely established for plants in 1838, and 
immediately afterward for animal struc- 
tures. The theory is that all the parts and 
tissues of plants and animals are built up 
of cells, modified in form and function in an 
infinite variety of ways, but to be traced in 
the early stages of growth, alike of bone and 
muscle, nerve and blood-vessel, .skin and 
hair, root, wood, and flower. And, further, 
that all organisms originate in simple cells, 
wluch are almost identical in form and ' 
structure, and whi(h thus constitute the j 
fundamental unit of all living things. — j 
Wali.ac'e The Wonderful Century, ch. 14, p. | 
143. (D. M. & Co., 1899.) ‘ j 

440. The Constitution of 

the Amehu . — Tlie creature which natural- l 
ists call tlic Anicba, one of the lowe.st in the ; 
animal series, consists of nothing but an 
apparently simple and formless jelly. But 
simple, and forniless as it app(*ars to bo, this 
jelly exhibits all the ^\ondcr and mystery of 
that power which we know as life. It is in 
virtue of that power that the dead or inor- 
ganic element-, of which it is composed are 
held togeth(*r in a spradal and dcdicato com- 
bination, which jio other power can preserve 
in uniem, and which begins to dissolve the 
moment that power departs. And as in vir- 
tue of this power tluj constituent elements 
are held in a peculiar relation to each other, 
so in virtue of the same power does the com- 
bination ymssess peculiar relations w'ith ex- 
ternal things. It has the faculty of appio- 
priating foreign substances into its own, 
making them subservient to the renewal of 
its own materi'd, ti> the maintenance of its 
own energy, and to the preservation of its 


own separate individuality. It has the 
faculty, moreover, of giving off parts of it- 
self,* endowed with the same properties, to 
lead a separate existence. This same sub- 
stance, which when analyzed has always the 
same chemical composition, and when alive 
has always the same fundamental proper- 
ties, is at the root of every organism, 
whether animal or vegetable. — ^Argyll 
Unity of Nature, ch. 2, p. 29. (Burt.) 

447. CELLS THE POPULATION OF 

THE VITAL KINGDOM— Per/eef Divimon of 
Labor — Definition and Size of Cell. — What, 
then, is a cell? Imagine a speck of this liv- 
ing matter, averaging, say, the one-four- 
hundrcdtli of an inch in diameter, of 
roumlcd shape, bounded by a kind of en- 
velope, and having a particle (the nucleus) 
somewhere or other embedded in its inte- 
rior, and you will have a fair conception of 
what a cell of ordinary size and form is 
likely to be. Some cells we know of — nerve- 
cells, indeed — average only the one-five- 
thousandth of an inch, or less, in diameter; 
and between big cells and little cells there 
are. of course, all gradations in size. These 
cells, then, are the workers of the body. 
They are the population of the vital king- 
dom. . . . There is perfect division of 

labor in the living state. One group of cells 
docs not interfere with the work of another 
group. Each piece of labor, from the build- 
ing of bone to the making of gastric juice, 
is carried out independently and thoroughly 
by workers set apart for the given purpose. 
The economy of a bee’s hive is not more 
rigidly ordered than is the work of our own 
body in respect of its laborers and their 
specific dutic.s. — Andrew Wilson (Himpses 
of Nature, ch. 25, p. 81. (Hum., 1892.) 

448. CERTAINTY AND CONJECTURE 

— True Science Will Not Confuse. — The 
burden, however, of thi.s celebrated lecture 
[of Virchow'] is a warning that a marked 
distinction ought to he made hclwTcn that 
w'hich is c.\j)erimcntally proved and that 
which is still in the region of speculation. 

. . . He insists that it [speculation] 

ought not to he put on the same evidential 
level as the former. “ It ought,” as he 
poetically c.xpresses it, “ to be written in 
small letters under the text.” The audience 
ought to he warned that the speculative 
matter is only possible not actual truth — 
that it belongs to the region of “ belief,” 
and not to Unit of demonstration. As long 
as a problem continues in this speculative 
stage it would be mischievous, he considers, 
to teach it in oflr schools. “ We ought not,” 
he urges, “ to represent onr conjecture as a 
certainty, nor our hypothesis as a doctrine: 
this is inadmissible.” — Tyndall FraymentR 
of Science, vol. ii, ch. 16, p. 397. (A., 1900.) 

449. CERTAINTY OP INSTINCT— 

Young Turtles and Crocodiles Readily 
Find Their Way to Unseen Water. — Dr. 
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Davy, in his “ Account of Ceylon,” gives an 
interesting observation of Fiis own on a 
young crocodile, which he cut out of the 
egg, and which, as soon as it escaped, started 
off in a direct line for a neighboring stream. 

Dr. Davy placed his stick before it to try to 
make the little animal deviate from its 
course; but it stoutly resisted the opposi- 
tion, and raised itself into a posture of of- 
fense, just as an older animal would have 
done. Humboldt made exactly the same ob- 
servation with regard to young turtles, and 
he remarks that, as the young normally (piit 
the egg at niglit, they cannot see the water 
w'hich they seek, and must therefore be 
guided to it by discerning the direction in 
which the air is most humid. He adds that 
experiments were made wdiich consisted in 
putting the newly hatched animals into 
bags, carrying them to some distance from 
the shore, and liberating them with their 
tails turned tow’ards the water. It w'as in- 
variably found that the young animals im- 
mediately faced round and took without 
hesitation the shortest w'ay to the w'ator.-— 
Homanes Animal Intelligence ^ eh. 8, p. 257. 
(A., 1899.) 

450. CERTAINTY, SCIENTIFIC, THE 
GROUND OF — A Stable CimsvnmA i)f Belief . — 

It w'ould thus appear that philosophy tends, 
after all, to unsettle what ap])ear to he 
permanent convictions of th(» common mind 
and the presui)positi()ns of science much les.s 
than is .sometimes imagined. (lur intuitions 
of e.xteriial realities, our indestructible be- 
lief in the uniformity of Xature, in the 
nexus of cau'ie and effect, and so on, are, by 
the admis-iion of all philosophers, at least 
partially ami relatively true; that is to .say, j 
true in relation to certain features of our j 
common experience. At the worst, they can , 
only be called illusory as slightly misrepre- | 
Renting the exact results of this experience, i 
And even so, the misrepresentation must, by j 
the very nature of the case, be practically 
insiguifieant. And so in full view of the 
subtleties of philosophi<’ speculation, the 
man of .siuVnco may still feci justilied in re- 
garding his standard of truth, a stable con- 
sensus of helit*f, as above s\ispicinn. — SviXY 
Illusions, ch. 12, p. 361. (A., 1S97.) 

451. CHALK CLIFFS OF ENGLAND 
WERE ONCE PART OF THE OCEAN FLOOR I 

— However, the important points for us are, 
that the living (Hohigvnnw [see ^Iichoor- 
GANISMSl are exclusively marine animals, 
the skeletons of whieh abound at the bottom 
of deep seas; and that there is not a 
shadow' of reason for believing that the 
habits of the (Jlohigcrincr of tlie chalk dif- 
fered from those of the existing species. 
But if this he true, there is no escaping the 
conclusion that the chalk itself is tlie dried 
mud of an ancient deep sea. — TH txt.ky Lag 
Sermons, ch. 0. p. 18«. (G. W P., 1^^9l).) 

452. CHANCE, A WORLD OT-^-Cmtse 
and Bffcct Abolished — Rcaso7i Impossible , — 


There used to be a children’s book which 
bore the fascinating title of “ The Chance 
World.” It described a world in which 
everything happened by chance. The sun 
might rise or it might not; or it might ap- 
pear at any hour, or the moon might come 
up instead. When children were born they 
might have one head or a dozen heads, and 
those heads might not be on their shoulders 
— there might be no shoulders — hut ar- 
ranged about the limbs. If one jumped up 
in the air it was impossible to predict 
whether he would ever come down again. 
That he came down yesterday was no guar- 
antee that he would do it next time. For 
every day antecedent and consequent varied, 
and gravitation and everything else changed 
from hour to hour. To-day a child’s body 
might be so light that it wa.s impossible for 
it to descend from its chair to the floor; but 
to-morrow', in attempting the experiment 
again, the impetus might drive it through a 
three-story house and dash it to pieces some- 
where near the center of the earth. In this 
chance world cause and effect w'ere abol- 
ished. Law was annihilated. And the re- 
sult to the inhabitants of such a w'orld could 
only be that reason would be impossible. It 
would be a lunatic world with q population 
i of lunatics. — Dm M mono Sutural Laio in 
i the Spiritual Worldy p. 33. (II. Al.) 

1 453. CHANCE DOES NOT GIVE CO- 

! HERENCE AND CONSISTENCY— Korf/i’* 

! Progress Marked by (.Consistent Purpose,— ~ 
j The tree is known by its fruits, and the 
fruits of chance are incoherence, incom- 
pleteness, unsteadiness, the stammering ut- 
terance of blind, unreasoning force. A co- 
herence that binds all the geological ages in 
one chain, a stability of purpose that cora- 
plcle.s in the beings born to-day an intention 
expressed in the first creatures that swam 
in the Silurian ocean or crept upon ita 
shores, a stcdfastiicss of thought, practi- 
cally recognized by man, if not acknowd- 
edged by him, whenever he traces the intelli- 
gent ••onneclioii between the facts of Nature 
and coiiihines tliem into what he is pleased 
to call his system of geology, or zoology, or 
botany — these things are not the fruits of 
chance or of an uareasouing force, but the 
legitimate results of intellectual^ pow’er.—— 
Agassiz (leological SketcheSy ser. i, cli. 1, p. 
21. (H. M. & Co., 1896.) 

454. CHANCE FINALLY RULED OUT 
OF NATURE— iVo '^Fortuitous Concourse of 
^Jitoms ''—Law Rules the TJ nicer sc. —The 
element of chance, which some atheists for- 
merly admitted into their scheme of things, 
is expelled. Nobody would now' w'aste his 
time in theorizing about a fortuitous con- 
course of atoms. We have so far sjielled out 
the history of creation as to see that all has 
been done in strict accordance with law. 
The method has been the method of evolu- 
tion. and the more w'e study it the more do 
we discern in it intelligible coherence. One 
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part of the story never gives the lie to an- 
other part. — Fiske Through Mature to Qod, 
pt. iii, ch. 2, p. 147. (H. M. & Co., 1900.) 

455. CHANGE ALWAYS THE RESULT 
OF PREPARATION— T/ie Law of Continuity 
— Necessity of Belief in Causation.-r-There 
is a common superstition that this so-called 
law [the law of continuity] shuts out the 
idea of creation and negatives the possi- 
bility, for example, of the sudden appearance 
of new forms of life. What it does nega- 
tive, however, is not any appearance which 
is sudden, but only any appearance which 
has been unprepared. But those are two 
very different conceptions, altho they are 
conceptions very easily confounded. In- 
numerable things may come to be in a mo- 
ment — in the twinkling of an eye. But 
nothing can come to be without a long, even 
if it be a secret, history. The ‘‘ law of con- 
tinuity ” is, therefore, a phrase of ambigu- 
ous meaning; but at the bottom of it there 
lies the true and invincible conviction that 
for every change, however sudden — for every 
“ leap,” however wide — there has always 
been a long chain of predetermining causes, 
and that even the most tremendous hursts of 
energy and the most sudden exhibitions of 
force have Jfll been slowly and silently pre- 
pared, In this sense the law of continuity 
is nothing but the idea of causation. It is 
founded on the necessary duration which we 
cannot but attribute to the existence of 
force, and this appears to be the only truth 
which the law of continuity represents. — 
Argyll Unity of Nature, ch. 4, p. 84. 
(Burt.) 

45«, CHANGE AMONG THE STARS— 

Sirius Attended by a Darkened Sun . — The 
knowledge of the law of gravitation has here 
also led to the discovery of new bodies, as 
in the case of Neptune. Peters of Altona 
found, confirming therein a conjecture of 
Bes.sel, that t^irius, the most brilliant of the 
fixed stars, moves in an elliptical path about 
an invisible center. This must have been 
due to an unseen companion, and when the 
excellent and powerf\il telescope of the Uni- 
versity of Cambridge, in the United States, 
had been set up, this was discovered. It is 
not quite dark, but it light is so feeble that 
it can only be seen by the most perfect in- 
struments. The mass of Sirius is found to 
be 13.7fi, and that of its satellite 0.7 1, times 
the mass of the sun; their mutual distance 
is equal to thirty-seven times the radius of 
the earth’s orbit, and is therefore somewhat 
larger than the distance of Neptune from 
the sun. Another fixed star, Procyon, is in 
the same case as Sirius, but its satellite has 
not yet been discovered. You thus see that 
in gravitation we have discovered a prop- 
erty common to all matter, which is not 
confined to bodies in our system, but ex- 
tends as far in the celestial space as our 
means of observation have hitherto been able 
to penetrate. — Helmholtz Popular Lec- 
tures, Icct. 4, p. 150. (L. G. & Co., 1898.) 
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457. CHANGE, CEASELESS, OF THE 
EARTH'S POSITION — /to Path through 
Space an Infinite Spiral — We Never Twice 
Visit the Same Place . — Owing to the exist- 
ence of this motion [of the whole solar sys- 
tem toward a distant center], our globe has 
never passed twice through the same place, 
and it can never return to the spot where 
it is at present. We fall into the infinite, 
describing a series of spirals which are con- 
tinually changing. Our abode is simply a 
moving globe carried through space, a veri- 
table sport of cosmical forces, speeding 
through the eternal void towards an end of 
which we arc ignorant, subject in its un- 
steady course to the most varied oscilla- 
tions, balancing itself in the infinite wdth 
the lightness of an atom of dust in the sun- 
light, dying with a dizzy velocity above the 
unfathomable abyss, and carrying us for 
thousands of years past, and perhaps for 
thousands of years to come, to a mysterious 
destiny, w’hich the most far-seeing mind can- 
not discern, beyond an horizon always fad- 
ing into the future. — Flammarion Popular 
Astronomy, bk. i, ch. 1, p. 11. (A.) 

458. CHANGE, GRADUAL, OF EARTH'S 
SURFACE — hiroada of the Sea on British 
Coast . — The waves constantly undermine 
the low chalk clilTs, covered with sand and 
clay, between Weybourne and Sherri nghain, 
a certain portion of tlu^m being annually re- 
moved. At the latter town 1 ascertained, in 
1829, some facts which throw light oirthc 
rate at which the sea gains upon the land. 
It was computed, when the present inn was 
built, in 1805, that it would require seventy 
years for the sea to reach the spot, the mean 
loss of land being calculated, from previous 
observations, to be somewhat less than one 
yard annually. The distance between the 
house and the sea was fifty yards; but no 
allowance was made for the slope of the 
ground being from the sea, in consequence 
of which the waste was naturally acceler- 
ated every year, as the cliff grew lower, 
there being at each s\icceeding period less 
matter to removes when portions of equal 
urea fell down. Between the years 1824 and 
1829 no le.ss than seventeen yards were 
swept away, and only a small garden was 
then left between the building and the sea. 
There was, in 1829, a de])th of twenty feet 
(sufficient to float a frigate) at one point in 
the harbor of that port, where, only forty- 
eight years before, there stood a cliff fifty 
feet high, with houses upon it! If once in 
half a century an equal amount of change 
were produced suddenly by the momentary 
shock of an earthquake, history would be 
filled with records of s\ich wonderful revolu- 
tions of the earth's surface; but, if the con- 
version of high land into deep sea be 
gradual, it excites only local attention. — 
Lteli. Principles of Geology, ch. 19, p. 305. 
(A., 1854.) 

459. CHANGE OF CHARACTER PRO- 
DUCED THROUGH CONTACT— A «/oi/8 Made 
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hy Pressure , — In order to produce chemical 
changes in bodies, it is usually necessary 
that one at least be a liquid or be in a state 
of solution, and the combinations that occur 
lead to the production of bodies having 
quite different properties from either of 
their components. Similar results occur 
when metals are mixed together, forming 
alloys. Thus a mixture in certain propor- 
tions of lead, tin, bismuth, and cadmium 
produces an alloy which melts in boiling 
water, while the component metals only 
melt at double that temperature or more. 
Again, the strength of gold is double*! by 
the addition of one- five-hundredth part of 
the rare metal zirconium, indicating that 
the alloy must have a new arrangement of 
the molecules. But the interesting point is 
that alloys can be produced without melting 
the metals, for mere pressure often produces 
an alloy at the surfaces of contact; while 
in other cases, if fine filings of the com- 
ponent metals are thoroughly mixed to- 
gether and then subjected to continued pres- 
sure, true alloys are produced. — Wallace 
The Wonderful Century, ch. 7, p. 56. (D. 

M. & Co.. 1899.) 

460. CHANGE OF CLIMATE OF NORTH 
AMERICA — Once the Home of Mastodon, Mam- 
moth, and Camci.— Of the remains of verte- 
brates, the bones of the mastodon or mam- 
moth, and of the ox, camel, and horse, have 
been found in the sediments of Lake Lahon- 
tan, together with a single undetermined 
fish. The bones of a musk-ox were obtained 
near Salt Lake City under such conditions 
that it is believed they were buried in the 
upper strata of the Bonneville sediments. 

. . . The mastodon and mammoth roamed 
over nearly the whole of North America 
during Pleistocene times, but have since be- 
come extinct. The camel is no longer found 
on this continent, and the horse was ex- 
tinct before the coming of the white man. 
The musk-o!^ is now found only far to the 
north. The extinction of some of these large 
animals, and the scattering of others to dis- 
tant regions, suggests the lap.se of a long 
period of time since they lived together 
where their remains are now found, and also 
points to great changes in climatic and 
other elements of their environment. Rus- 
sell Lakes of North America, ch. 6, p. 114. 
(G. & Co., 1895.) 

461. CHANGE OF COLOR AS THE 

EFFECT OF SIGHT— T/ie Chamelemv—Flat- 
fish^-Variable Protective CoU)nng,—[\n 
some cases] the change [of color] is caused 
by reflex action set up by the animal seeing 
the color to be imitated, and the change pro- 
duced can be altered or repeated as the ani- 
mal changes its position. . . • The moat 

striking example ... is that of the 
chameleon, which changes to wdiite, brown, 
yellowish, or green, according to the color of 
the object on which it rests. This change is 
brought about by means of two layers of 
pigment cells, deeply seated in the skin, and 


of bluish and yellowish colors. By suitable 
muscles these cells can be forced upwards so 
as to modify the color of the skin, which, 
when they are not brought into action, is a 
dirty white. These animals are excessively 
sluggish and defenseless, and the powei; of 
changing their color to that of their imme- 
diate surroundings is no doubt of great serv- 
ice to them. Many of the flatfish are also 
capable of changing their color according to 
the color of the bottom they rest on. — Wal- 
lace Daru'Anism, ch. 8, p. 133. (Hum., 1889.) 

463. CHANGE OF EYES TO SUIT EN- 
VIRONMENT IN DEEP-SEA ORGANISMS 

— If the animals that now live in the depths 
of the sea are descended from the shallow- 
water forms of bygone epochs, they must 
have passed through many different habi- 
tats with diminished light until they 
reached their present dark abode in the 
abyss. In every new region they came to, 
the forms with larger and better eyes would 
be at an advantage in the fainter light, and 
would be more likely to survive and trans- 
mit their favorable variation in this respect 
to their offspring, than their less fortunate 
neighbors. Thus down to the depth of the 
limit of sunlight we should expect to find, 
as we do find in fishes, large-eyed species. — 
Hickson Fauna of the Deep Sea, ch. 4, p. 
74. (A., 1894.) 

463. CHANGE OF FORMS FROM AN- 

CIENT TO MODERN— m Chambered Naur 
tilus. — The chambered nautilus is familiar 
to all, since, from the exquisite beauty of its 
shell, it is especially sought for by con- 
chologists ; but it is nevertheless not so com- 
mon in our days as the squids and cuttle- 
fishes, which are the most numerous modern 
representatives of the class. In the earliest 
geological days, on the contrary, those with 
a shell predominated, differing from the 
later ones, how'ever, in having the shell per- 
fectly straight instead of curved, tho its 
internal structure was the same as it is now 
and has ever been. Then, as now, the ani- 
mal shut himself out from his last year’s 
home, building his annual w^all behind him, 
till his whole shell was divided into suc- 
cessive chambers, all of which were con- 
nected by a siphon. Some of the shells of 
this kind belonging to the Silurian deposits 
are enormous: giants of the sea they must 
have been in those days. They have been 
found fifteen feet long, and as large round 
as a man’s body.— Agassiz Geologi^l 
Sketches, ser. i, ch. 2, p. 49. (H. M. & Co., 

1896.) 

464. CHANGE OF HABITS IN A BIRD 

The Kca (Parrot) of New Zealand , — ^The 

kea (Nestor notabilis) is a curious parrot 
inhabiting the mountain ranges of the Mid- 
dle Island of New Zealand. It belongs to 
the family of brush-tongued parrots, and 
naturally feeds on the honey of flowers and 
the insects which frequent them, together 
with such fruits or berries as are found in 
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the region. Till quite recently this com- 
prised its whole diet, but since the country 
it inhabits has become occupied by Euro- 
peans it has developed a taste for a carnivo- 
rous diet, with alarming results. It began 
by picking the sheepskins hung out to dry or 
the meat in process of being cured. About 
1868 it was first observed to attack living 
sheep, which had frequently been found with 
raw and bleeding wounds on their backs. 
Since then it is stated that the bird actually 
burrows into the living sheep, eating its way 
dowp to the kidneys, which form its special 
delicacy. As a natural consequence, the 
bird is being destroyed as rapidly as pos- 
sible. . . . The case affords a remark- 

able instance of how the climbing feet and 
powerful hooked beak developed for one set 
of purposes can be applied to another alto- 
gether different purpose, and it also shows 
how little real stability there may be in 
what appear to us the most fixed habits of 
life. — Wallace Darwinism, ch. 3, p. 52. 
(Hum., 1889.) 

465. CHANGE OF EEART^Effect of 

Orief or Fear — New Mental Level Produces 
New Perspective. — There is a form of deci- 
sion [in which], in consequence of some outer 
experience or some inexplicable inward 
change, we suddenly pass from the easy and 
careless to the sober and strenuous mood, or 
possibly the other ^vay. The wliole scale of 
values of our motives and impulses then un- 
dergoes a change like that which a change 
of the observer’s level produces on a view. 
The most sobering possible agents are ob- 
jects of grief and fear. When one of these 
affects us, all ‘‘ light fantastic ” notions lose 
their motive poAver, all .solemn ones find 
theirs multiplied manifold. The conse- 
quence is an instant abandonment of the 
more trivial projects with which we had 
been dallying, and an instant practical ac- 
ceptance of the more grim and earnest al- 
ternative whi(;h till then could not extort 
our mind’s consent. All those “ changes of 
heart,” “ awakenings of conscience,” etc., 
which make new men of so many of us, may 
be classed under this head. The character 
abruptly rises to another “ level,” and de- 
liberation comes to an immediate end. — 
James Psychology , vnl. ii, ch. 26, p. 533. 
(H. IT. & Co., 1899.) 

466. CHANGE OF POSITIONS OF 
FIXED STARS — Not One. Star of Greek As- 
tronomers Now Holds Its Place Unchan ffed 
^ “ Fixed Stars** a Misnomer. — The heaven 
of the fixed stars, in contradiction to its 
very name, exhibits not Only changes in the 
intensity of light, but also further variation 
from the perpetual motion of the individual 
stars. Allusion has already been made to 
the fact that, without disturbing the equilib- 
rium of the star system.s. no fixed point is 
to be found in the whole heavens, and that 
of all the bright stars observed by the ear- 
liest of the Greek a‘<tronomers, not one has 
kept its place unchanged. In the case of 


Arcturua, of v Cassiopcifle, and of a double 
star in Cygnus, this change of position has, 
by the accumulation of their annual proper 
motion during 2,000 years, amounted, re- 
spectively, to 2V^, 3i^, and 6 moon’s diam- 
eters. In the course of 3,000 years about 
twenty fixed stars will have changed their 
places by 1° and upward. Since the proper 
motions of the fixed stars rise from ^*^th of 
a second to 7.7 seconds (and consequently 
differ, at the least, in the ratio of 1.154), 
the relative distances also of the fixed stars 
from each other, and the configuration of 
the constellations themselves, cannot in long 
periods remain the same. The Southern 
Cross will not always shine in the heavens 
exactly in its present form, for the four 
stars of which it consists move with unequal 
velocity in different paths. How many thou- 
sand years will elapse before its total dis- 
solution cannot be calculated. In the rela- 
tions of space and the duration of time, no 
absolute idea can be attached to the terms 
great and .small. — Humboldt Cosmos, vol. 
iii, p. 182. (H., 1897.) 

467. CHANGE OF SKIES IN SOUTH- 
ERN CLIMES — Reversal of All Tdeus of Posi- 
tion — The Sun North at Noon. — If we travel 
southward we find that the north pole 
gradually sinks toward.s the horizon, while 
new stars come into view above the south 
horizon; consequently the circles of per- 
petual apparition and of perpetual di.sap- 
pearance both grow smaller. When we 
reach the earth’s equator the south pole has 
risen to the south horizon, the north pole 
has sunk to the north horizon; the celestial 
equator passes from east to w’cst directly 
overhead; and all the heavenly bodies in 
their diurnal revolutions d<‘scribe circles of 
which one- ha If is above and the other half 
below the horizon. These circles are all 
vertical. South of the equator only the 
south pole is visible, the north one, which 
we see, being now below the horizon. Be- 
yond the southern tropic the sun is north 
at noon,- and, instead of moving from left 
to right, its course is from right to left. — 
Newcomb Popular Astronomy, ch. 1, p. 13. 
(H., 1899.) 

468. CHANGE OF VIEW OF SCIEN- 
TIST — Spencer Accejds Natural Selection . — 

In the days when, not having been better 
instructed by Mr. Darwin, I believed that 
all changes of structure in organisms result 
from clianges of function, I held that the 
cause of such changes of function is migra- 
tion. . . . This conception was wrong 

in so far as it ascribed the production of 
new species entirely to in)ieritance of func- 
tionally wrought alterations (thus failing 
to recognize natural selection, which was 
not yet enunciated). — Spencer Biology, pt. ' 
iii, ch. 14 a, p. 568, (A., 1900.) 

460. CHANGE, SILENT WITNESS OF^ 

— Surface, Former, of Earth Removedr--t 
Omnife from Depths Found at New Surface] 
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I — Granite [is] a rock believed to be of deep- 
** seated origin. Its Plutonic character is 
evinced not less by its composition and 
structure than by its relation to the rock- 
masses that surround it. Every mass of 
granite, then, has qpoled and consolidated, 
probably very slowly, and certainly at a less 
or greater depth in the earth’s crust. When 
this rock is met with over a wide area at 
the actual surface, therefore — forming, it 
may be, great mountains or rolling and 
broken lowlands — we know that in such re- 
gions thick masses of formerly overlying 
rocks have been removed. The granite ap- 
pears at the surface simply because the cov- 
ering of rocks underneath which it cooled 
and solidified has been subsequently carried 
away. — Geikie Earth Sculpture, ch. 1, p. 16. 
(G. P. P., 1898.) 

470. CHANGE THE CONDITION OF 
life — Repose of the Ear^h Will Re Its Death. 
— As long as our planet yields less heat to 
space than she receives from the bodies of 
space, so long will the forms upon her sur- 
face undergo mutation, and as soon as 
equilibrium, in regard to heat, has been es- 
tablished we shall have, as Thomson has 
pointed out, not peace, but death. Life is 
the product and accompaniment of change, 
and the selfsame power that tears the 
fianks of the hills to pieces is the main- 
spring of the animal and vegetable worlds. 
Still there is something chilling in the con- 
templation of the irresistible and remorse- 
less character of those infinitesimal forces, 
whose integration through the .ages pulls 
down even the Matterhorn. Hacked and 
huH by time, the aspect of the mountain 
from its higher crags saddened me. Hitherto 
the impression that it made was that of sav- 
age strength, but here we had inexorable de- 
cay. — Tyndall Hours of Exercise in the 
Aips, ch. 24, p. 291. (A., 1808.) 

471. CHANGE, UNCEASING, OF THE 
“SOLID EARTH”— Continents Rising beneath \ 
Our Feet — “ Thou Reneu'cst the Face of the 
Earth** (Ps. civ, 30).— It is certain that dur- 
ing the enormous periods of time of which 
the records have been discovered by the 
geologist there have always been continents 
and oceans upon the earth's surface, just «a3 
at present, and it is almost equally certain 
that the proportions of the earth’s surface 
occupied by land and water, rcsi)ectively, 
have not varied very widely from those 
w'hich now prevail. But, at the same time, 
it is an equally well-established fact that 
the denuding forces ever at work upon the 
earth’s surface would have been competent 
to the removal of existing continents many 
times over, in the vast periods covered by 
geological records. Hence we are driven to 
conclude that the subterranean movements 
have in past times entirely compensated for 
the waste produced by the denuding forces 
ever at work upon our globe. But this is 

‘ ot all. The subterranean forces not only 
upheaval; in a great many cases 


the evidences of subsidence are as clear and 
conclusive as are those of upheaval in oth- 
ers. Hence we are driven to conclude that 
the forces producing upheaval of portions of 
the earth’s crust are sufficient, not only to 
balance those producing subsidence, but also 
to compensate for the destructive action of 
denuding agents upon the land-masses of 
the globe. — J udd Volcanoes, ch. 10, p. 286. 

I (A., 1899.) 

472. CHANGE, UNSEEN, INVOLVES 
LIFE OR DEATH — Fish Drowns in Airless 
Water. — If a fish be placed in cooked water 
it swims for a while with its mouth at the 
surface, for fust there is a film that is reac- 
quiring its charge of oxygen, etc., by ab- 
sorbing it from the air; but this film is so 
thin, and so poorly charged, that after a 
short struggle the fish dies for lack of oxy- 
gen in its blood ; drowned as truly and com- 
pletely as an air-breathing animal when im- 
mersed in any kind of water. — W illiams 
Chemistry of Cookery, ch. 2, p. 10. (A., 
1900.) 

473. CHANGE WROUGHT BY NINE- 
TEENTH CENTURY — Practical Application 
of Scie7ice — Slow Progress in Moral and 
Social Life.— The close of the nineteenth 
century offers one of the most remarkable 
spectacles to the thoughtful observer. All 
educated people are agreed that it has in 
many re.spects immeasurably outstripped its 
predecessor.s, and has achieved tasks that 
were deemed impracticable at its commence- 

j ment. An entirely new character has been 

I given to the whole of our modern civilization, 

I not only by our astounding theoretical prog- 

' ress in sound knowledge of Nature, but also 
by the remarkably fertile practical applica- 
tion of that knowledge in technical science, 
industry, commerce, and .so forth. On the 
other hand, however, we have made little or 
no progress in moral and social life, in com- 
parison with earlier centuries; at times 
there has been serious reaction. And from 
this obvious conflict there have arisen, not 
only an uneasy sense of dismemberment and 
falseness, but even the danger of grave cat- 
astrophes in the political and social world. 
It is, then, not merely the right, but the 
sacred duty, of every honorable and humani- 
tarian thinker to devote himself conscien- 
tiously to the settlement of that conflict, 
and to warding off the dangers that it 
brings in its train. — Haeckel Riddle of the 
Universe, ch. 1, p. 1. (H., 1900.) 

474. CHANGES AMONG THE STAR^ 

— Increase and Decrcose of Brightness. — In 
this long and careful series of observations 
it has been remarked that the stars arc not 
fixed or unalterable, as they appear to be. 
There are some which since the time of Hip- 
parchus have slowly diminished in bright- 
ness, and have even ended by becoming com- 
pletely extinct. There are others whose light 
has gradually increased, and which are now 
much brighter than they were formerly. 


SCIENTIFIC SIDE-LIGHTS 


96 


Changes 

Cheapening 


Others, again, have changed in tint. . . . 
There are some, also, which have suddenly 
appeared, have shone with a dazzling bright- 
ness for several weeks or months, and have 
then relapsed into obscurity. In a large 
number a periodical variation of light has 
been established, in virtue of which certain 
stars, at first invisible to the naked eye, ap- 
pear, increase progressively in brightness, 
then gradually diminish, and disappear, to 
again reappear after a certain number of 
days has elapsed; their periodicity is some- 
times so exact that they are now calculated 
in advance. — F l.xmmarion Popular Astron- 
omy, bk, vi, ch. 3, p. 580. (A.) 

475. CHANGES IN SHAPE OF ^ THE 

EARTH— Alps Thrust Up from beneath the 
Sea — Folded and Contorted Strata. — That 
[the Alps] were in whole or in part once be- 
neath the sea will not be disputed ; for they 
are in great part composed of sedimentary 
rocks which re<iuired a sea to form them. 
Their present elevation above the sea is due 
to one of those local changes in the shape of 
the earth which have been of frequent oc- 
currence throughout geologic time, and 
which in some cases have depressed the land, 
and in others caused the sea-bottom to pro- 
trude beyond its surface. Considering the 
inelastic character of its materials, the pro- 
tuberance of the Alps could hardly have 
been pushed out without dislocation and 
fracture; and this conclusion gains in prob- 
ability when we consider the foldings, con- 
tortions, and even reversals in position of 
the strata in many parts of the Alps. Such 
changes in the position of beds which were 
once horizontal could not have been effected 
without dislocation. — ^Tyndall Hours of Ex- 
ercise in the Alps, ch. 20, p. 230. (A., 

1898.) 

476. CHANGES IN STRUCTURE OF 
THE EARTH — Rapid Growth of Coral. — It 
may be concluded, first, that considerable 
thicknesses of rock have certainly been 
formed within the present geological era by 
the growth of corals and the accumulation 
of their detritus ; and, secondly, that the in- 
crease of individual corals and of reefs, both 
outwards or horizontally, and upwards or 
vertically, under conditions favorable to 
such increase, is not slow, when referred 
either to the standard of the average oscilla- 
tions of level in the earth’s crust, or to the 
more precise but less important one of a 
cycle of years. — Darwin Coral Reefs, ch. 4, 
p. 107. (A., 1900.) 

* 477. CHANGES m THB BRAIN— Pres- 
ent State a Combined Result of Circum- 
stance* and Sensibility. — Whilst we think, 
our brain changes, and, like the aurora bore- 
alis, its whole internal equilibrium shifts 
with every pulse of change. The precise na- 
ture of tile shifting at a given moment is a 
product of many factors. The accidental 
state of local nutrition or blood-supply may 
be among them But just as one of them 
certainly is the influence of outward objects 


on the sense-organs during the moment, so 
is another certainly the very special sus- 
ceptibility in which the organ has been left 
at that moment by all it has gone through 
in the past. Every brain-state is partly de- , 
termined by the nature of this entire past/ 
succession. Alter the la\ter in any part, arid^ l 
the brain-state must be somewhat different, 
Each present brain-state is a record in 
which the eye of Omniscience might read all 
the foregone history of its o\vner. — James 
Psychology, vol. i, ch. 9, p. 234. (H. H. A 
Co., 1899.) 

478. CHANGES, MOLECULAR, IN 

PLANTS DUE TO LIOWT— Colors of Flower 
Petals — Chlorophyl Produced by Sun . — 
Light is an all-important agent of molecu- 
lar changes in organic substances. . . . 

The characteristic matter called chlorophyl, 
which gives the green color to leaves, makes 
its appearance whenever the blanched shoots 
of plants are exposed to the sun; the petals 
of flow’ers, uncolored while in the bud, ac- 
quire their bright tints as they unfold ; and 
on the outer surfaces of animals analogous 
changes are induced. — Spencer Biology, pt. 
i, ch. 2, p. 35. (A., 1900.) 

479. CHANGES OP A STAR — Once 

Bright as Sirius, Now Almost Invisible . — 
Changes such as these [the repeated increase 
and decline of light of a star in the ship 
Argo]— or even one of these changes — if oc- 
curring in the case of our own sun, would 
destroy life very quickly from the face of 
the earth, and probably from all the in- 
habited planets of the solar system. The 
mere change from the second magnitude to 
a brightness approaching that of Sirius im- 
plies an increase of emission of light and 
heat more than tenfold. But from this 
amazing access of splendor how wonderful 
has been the falling off by which the star 
has been rendered almost invisible. It is 
absolutely certain that this star, once doubt- 
less a sun, and probably, like our own sun, 
the center of a scheme of circling worlds, 
gives out, day by day, far less than the hun- 
dredth part of the light and heat which it 
gave out daily only thirty yeass ago. — Proc- 
tor Expanse of Heaven, p. 197. (L. G. A 

Co., 1897.*) 

480. CHANGES; SUBTERRANEAN— 

Defy Human Perception — Imagination Often 
at Fault — Prejudices Arising from Our Not 
Seeing Subterranean Changes. — Nor is his 
[man’s] position less unfavorable when, be- 
holding a volcanic eruption, he tries to. con- 
ceive what changes the column of lava has 
produced, in its passage upwards, on tho in- 
tersected strata; or what form the melted 
matter may assume at great depths on cool- 
ing; or what may be the extent of the sub- 
terranean rivers and reservoirs of liquid 
matter far beneath the surface. It should 
therefore be remembered that the task ira- ^ 
posed on those who study the earth’s historv 
requires no ordinary share of discretion iJei 
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we are precluded from collating the corre- 
sponding parts of the system of things as it 
exists now, and as it existed at former 
periods. If we were inhabitants of another 
element — if the great ocean were our do- 
main, instead of the narrow limits of the 
land — o\ir difTiculties would be considerably 
lessened; while, on the other hand, there 
can be little doubt, altho the reader may 
perhaps smile at the bare suggestion of 
such an idea, that an arnphihious being 
who should j>ossess our faculties would still 
more easily arrive at sound theoretical 
opinions in geology, since he ntight behold, 
on the one hand, the decomposition of rocks 
in the atmosphere, or the transportation of 
matter by running water; and. on the other, 
examine the deposition of sediment in the 
sea, and the embedding of animal and vege- 
table remains in new strata. lie might as- 
certain, by direct observation, the action of 
a mountain torrent, as well as of a marine 
current : might compare the products of vol- 
canoes poured out upon tlyj land with those 
ejected bcnc^ith the wafers;- and might 
niark, on the one hand, the growth of the 
forest, and, on the other, that of the coral 
reef. Yet, even with these advantages, he 
w'ould be liable to fall into the greatest er- 
rors, when endeavoring to reason on rocks 
of subterranean origin. wouhl seek in 
vain, within the sphere of his observation, 
for any direct analogy to tlie process of 
their formation, and would therefore be in 
danger of attributing them, wherever they 
are upraised to view, to some “ primeval 
state of Nature.” — I aku- Princijdcs of Gc- 
ologify ch. 15, p. GO. (A., 18154. ) 

481. CHARACTER A SUM OF AC- 
TIVITIES — Every Action Counts — Hell a 
Present Fact in Evil Life . — The hell to be 
endured lieroafter, of which theology tolls, 
is no ^\orse than the hell we make for our- 
selves in this world by habitually fashion- 
ing our characters in the wrong w^ay. Could 
the young but realize how' soon they will be- 
come juere W’alking bundles of habits, they 
would give more heed to their conduct while 
in the plastic state. We are spinning our 
own fates, good or evil, and never to be un- 
done. Ev(?ry smallest stroke of virtue or of 
vice leaves its never so little sear. The 
drunken Rip Van Winkle, in JelTerson’s 
play, excuses himself for every fresli dere- 
liction by saying, I won’t count this 
time! ” Well! he may not count it, and a 
kind Heaven may not count it; but it is be- 
ing coiint('d none the loss. Down among his 
nerve-cells and fibers the molecules are 
counting it, registering and storing it up to 
be used against him when the next tempta- 
tion comes. Nothing we ever do is, in 
strict scientific literalness, wiped out. Of 
course, this has its good side as well as its 
bad one. As we become permanent drunk- 
ards by so many separate drinks, so w’o be- 
come saints the moral, and authorities 
and experts in the practical and scientific 


spheres, by so many separate acts and hours 
of work. — J ames Psychology, vol. i, ch. 4, p. 
127. (H. H. & Co., 1899.) 

482. CHARACTER, FORMATION OF— 

Development of the Will. — Whilst, in its 
earlier stages, the educator aims to call 
forth and train the intellectual faculties of 
his pupil, and to form his moral character, 
by bringing appropriate external influences 
to bear upon him, every one who really un- 
derstands his profession will make it his 
special object to foster the development, and 
to promote the right e.Korcise, of that inter- 
nal power, hy tlie e.xertion of which each in- 
dividual becomes the director of his own 
condiK't, and so far the arbiter of his own 
destinies. This power is exercised by the 
will, in virtue of it.s domination over the 
automatic operations of the mind, as over 
the automatic movements of the body; the 
real self- formation of the ego commencing 
with his consciousness of the ability to de- 
termine his own course of thought and ac- 
tion. Until this self-directing power has 
been actiuired, the character is the resultant 
of the individual’s original constitution, and 
of the circumstances in wliich he may have 
been placed; and so long as the circum- 
stances are unfavorable to its development, 
and to the operation of those higher tend- 
encies w’hich should furnish the best mo- 
tives to its exercise, so long the character of 
the individual is formed for him rather than 
by him. — C aupkntku Mental Physiology, bk. 
i,‘ch. 1, sec. 8, p. 9. (A., 1900.) 

483. CHEAPENING OF LABOR— Wom- 

en and Children Made Victims — Legisla- 
tion Must Control Rapacity. — “Thus,” says 
Mr. Baker, one of the most experienced of 
(Hir factory inspectors. “ most of the w'ork- 
shops of tiiis gieat commercial country are 
found to have fallen into the inevitable 
track of competitive industry, wdicn unre- 
stricted by law — namely, to cheapen prices 
I by the employment of w’omen and children, 

’ I in the first instance, and then to increase 
1 production by protracted hours of work, 
without much regard to age. to sex, or to 
I physical capability.” This i.s the result of 
! natur(‘--of nature, at least, such as ours 
i now is. But it is the result of that nature 
1 with all its nobler powers allowed to sleep. 
Power to control such evils has boon given 
to man, and he is bound to use it. “ Free 
labor, oven in a free country,” as Mr. Baker 
says, ” requires the strong arm of the law’ to 
I protect it from the cupidity and ignorance 
I of ]>arcnts.” And by the ” strong arm of 
the law ” is meant nothing but the law’ of 
conscience and of reason asserting itself over 
the lower instincts of our nature. If under 
such conditions of society higher motives 
are ever to prevail, they must he supplied 
from w’ithout, and must be imposed in au- 
thoritative form through the legitimate or- 
! gans of positive institution. — Argyll Reign 
1 of Lau\ ch. 7, p. 214. (Burt.) 
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484. CHECKS UPON INCREASE OF 
WEEDS — Seedlings, also, are destroyed in 
vast numbers by various enemies; for in- 
stance, on a piece of ground three feet long 
and two wide, dug and cleared, and where 
there could be no choking from other plants, 

I marked all the seedlings of our native 
weeds as they came up, and out of 357 no 
less than 205 were destroyed, chiefly by 
slugs and insects. — Darwin Origin of 
Species, ch. 1, p. Go. (Burt.) 

485. CHEMISTRY DEVELOPED BY 
ARABS — Debt of Science to Moslem Investi- 
gators. — The most powerful influence exer- 
cised by the Arabs on general natural phys- 
ics was that directed to the advances of 
chemistry, a science for which this race 
created a new era. It must be admitted 
that alchemistic and new Platonic fancies 
were as much blended with chemistry as 
astrology with astronomy. The require- 
ments of pharmacy, and the equally urgent 
demands of the technical arts, led to dis- 
coveries which were promoted, sometimes 
designedly, and sometimes by a happy acci- 
dent depending upon alchemistic investi- 
gation into the study of metallurgy. The 
labors of Geber and the miK'h more recent 
ones of Razes have been attended by the 
most important results. This period is char- 
acterized by the preparation of sulfuric and 
nitric acids, aqua regia, preparations of 
mercury, and of the oxids of other metals, 
and by the knowledge of the alcoholic proc- 
ess of fermentation. The first scientific 
foundation, and the subsequent advances of 
chemistry, are so much the more important, 
as they imparted a knowledge of the lietero- 
geneous character of matter, and the nature 
of forces not made manifest by motion, but 
which now led to the recognition of the im- 
jiortance of composition, no less than to that 
of the perfectibility of form assumed in ac- 
cordance with the* doctrines of Pythagoras 
and Plato. DifTerences of form and of com- 
position are, however, the elements of all 
our knowledge of matter — the abstractions 
which we believe capable, by means of meas- 
urement and analysis, of enabling us to com- 
prehend the whole universe. — IIumroldt 
Cosmos, vol. ii, pt. ii p. 217. (JI., 1897.) 

486- CHEMISTRY, MODERN, ELE- 
VATES WORK AND VIORKER— Intelligence 
in the Kitchen. — Modern chemistry can 
throw into the kitchen a great deal of light 
that shall not merely help the cook in doing 
his or her work more efficiently, but shall 
also elevate both the work and the worker, 
and render the kitchen far more interesting, 
to all intelligent people who have an appe- 
tite for knowledge, as well as for food ; more 
80 than it can be while the cook groping 
in nile-of-thumb darkness — is merely a tech- 
nical operator unenlightened by technolog- 
ical intelligence. — Williams Chemistry of 
Cookery, ch. 1, p. 5. (A., 1900.1 

487. CHILD A TUTOR FOR THE AF- 
FECTIONS — The Lengthening of School-days I 


— Giving Affection Time to Grow, — No 
greater day ever dawned for evolution than 
this on which the first human child was 
born. For there entered then into the world 
the one thing wanting to complete the as- 
cent of man — a tutor for the affections. It 
may be that a mother teaches a child, but in 
a far deeper sense it is the child who teaches 
the mother. ... To create motherhood 
and all that enshrines itself in that holy 
wwd required a human child. The creation 
of the mammalia established two schools in 
the world — the two oldest and surest and 
best equipped schools of ethics that have 
ever been in it — the one for the child, who 
must now at least know its mother; the 
other for the mother, who must as certainly 
attend to her child. The only thing that re- 
mains now’ is to secure that they shall both 
be kept in that school as long as it is pos- 
sible to detain them. The next effort of 
evolution, therefore — the fifth process, as 
one might call it — is to lengthen out these 
school-days, and give affection time to grow\ 
— Drummond Ascent of Man, p. 281. (J. 
P., 1900.) 

488. CHILD BELIEVES IN SPONTA- 
NEOUS GENERATION — Childhood of the 
Race. — The most copious source of this life 
without an ancestry was putrefying flesh; 
and, lacking the checks imposed by fuller 
investigation, the conclusion that flesh pos- 
sesses and exerts this generative pow’er is a 
natural one. I w’ell remember, when a child 
of ten or twelve, seeing a joint of imperfectly 
salted beef cut into, and coils of maggots 
laid bare within the mass. Without a mo- 
ment’s hesitation I jumped to the conclusion 
that these maggots had been spontaneously 
generated in the meat. I had no knowdedge 
wdiich could qualify or oppose this eonclU' 
sion, and for the time it was irresistible. 
The childhood of the individual typifies that 
of the race, and the belief here enunciated 
w'as that of the world for nearly two thou- 
sand years. — Tyndall Fragments of Science, 
vol. ii, ch. 13, p. 291. (A., 1900.) 

48D. CHILD-TRAINING, NEED OF A 
SCIENCE OF — The principles of the men- 
tal culture of children especially can be out- 
lined without trouble. We have a sufficiency 
of pedagogic models, almost in greater num- 
ber than w’e have in dietetics or hygiene. 
And a young mother could look upon her 
babe with much more assurance if she w’ere 
not obliged to acknowledge that this child of 
hers was to be an experiment — one on which, 
with more or less independence, and accord- 
ing to her own starts of fancy, she would 
make her experiments in training. For — 
let us not blind ourselves to the fact — our 
family training still remains upon the same 
low plane as political economy in the preced- 
ing century; it is purely natural economy. 
It should be the mi.s8ion of our times to de- 
velop the science of bringing up children, 
and to put it into application, and to do 
away with this continual experimenting, 
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this training of children according to mere 
tradition. — V irchow Veber die Erziehung 
des Weihca fiir aeinen Berufy p. 27. (Trans* 
la ted for Scientific Side-Light a,) 

490. CHOICE AMONG METHODS OF 

REACHING A SINGLE END — A Superior 
Intelligence Can Predetermine Result a, 
while Leaving Inferior Intelligence free . — 
Not infrequently the one thing willed, as the 
only end before the mind, may be accom- 
plished in cither one of several ways. Thus 
a skilled fencer who has willed to attack his 
opponent at what he knows to be his only 
weak point, and under the influence of this 
volition is watching his opportunity, may 
with incredible speed, and yet with con- 
scious intelligent choice, select the particu- 
lar form of giving his thrust — some new 
trick he has recently learned. — Ladd Psy- 
chologyy ch. 26, p. 030. (8.,* 1800.) 

491. CHOICE THE GREAT WORK OF 
CONSCIOUSNESS — Consciousness is at 
all times primarily a selecting agency. 
Whether we take it in the lowest sphere of 
sense or in the highest of intellection, we 
find it always doing one thing, choosing one 
out of several of the materials so presented 
to its notice, emphasizing and accentuating 
that and suppressing as far as po.ssible all 
the rest. The item emphasized is always in 
close connection with some interest felt by 
consciousness to be paramount at the time. 
— James Psychology^ vol. i, eh. 5, p. 139. 
(H. H. & Co., 1899.) 

492. CHOICE THE RESULT OF .A SE- 

RIES OF COMPARISONS — Decision the Result 
of What One Brings to the Test. — How is it 
when an alternative is presented to you f* r 
choice, and you are uncertain what you 
ought to do? You first hesitate, and then 
you deliberate. And in what does your de- 
liberation consist? It consists in trying to 
appcrceive the case successively by a number 
of different ideas, which seem to fit it more 
or less, until at last you hit on one wdiich 
seenis to fit it exactly. If that he an idea 
which is a customary forerunner of action 
in you, w^ch enters into one of your 
maxims of positive behavior, your hesita- 
tion ceases, and you act immediately. If, 
on the other hand, it be an idea which car- 
ries inaction as its habitual result, if it ally 
itself with prohibition, then you unhesitat- 
ingly refrain. The problem is, you see, to 
find the right idea or conception for the 
case. — James Talks to Teachers, ch. 15, p. 
184. (H. H. & Co., 1900.) 

CHRISTIANITY DEMANDS NO 
EXCEPTION TO LAW — Christ's Work a 
Means to an End. — Assuredly, w^hatever may 
be the dilTiciilties of Christianity, this is not 
one of them — that it calls on us to believe in 
any exception to the universal prevalence 
and powder of law. Its leading facts and 
doctrines are directly connected wdth this 
belief, and directly suggestive of it. The 
divine mission of Christ on earth — does not 
this imply not only the use of means to an 


end, but some inscrutable necessity that cer- 
tain means, and these only, should be em- 
ployed in resisting and overcoming evil? 
What else is the import of so many passages 
of Scripture implying that certain condi- 
tions were rc^piired to bring the Savior of 
man into a given relation with the race he 
was sent to save? “ It behoved him . . . 

to make the captain of our salvation perfect 
through suffering.” It behoved him in all 
things to be made like unto his brethren, 
that he might be,” etc. — with the reason 
added : for in that he himself hath suffered 
being tempted, he is able to succour them 
that are ti'nipted.” Whatever more there 
may be in such passages, they all imply the 
universal reign of hnv in the moral and 
spiritual, as well as in the material w^orld: 
that those laws had to be — behooved to be — 
obeyed; and that the re.sults to be obtiiined 
arc brought about by the adaptation of 
means to an end. or, as it were, by w'ay of 
natural consequences from the instrumental- 
ity employed. This, however, is an idea 
which systematic theology generally regards 
with intense suspicion, tho. in fact, all 
theologies involve it, and build upon it. — 
Argyll Reign of Laic, ch. 1, p. 31. (Burt.) 

494. CHRISTIANITY LED TO STUDY 
OF NATURE — Religion Ministers to Science . — 
At the period wdien the feelings died aw’ay 
which had animated classical antiquity, and 
directed the minds of men to a visible mani- 
festation of human activity rather than to a 
passive contemplation of the external w’orld, 
a new spirit arose; Christianity gradually 
diffu-sed itself, and, wherever it was adopted 
as the religion of the state, it not only exer- 
cised a beneficial influence on the condition 
of the lower classes by inculcating the social 
freedom of mankind, but also expanded the 
views of men in their communion with Na- 
ture. The eye no longer rested on the forms 
of Olympic gods. The Fathers of the Church, 
in their rhetorically correct and often poetic- 
ally imaginative language, now- taught that 
tho Creator showed himself great in inani- 
mate no less than in animate nature, and in 
the wild strife of the elements no less than 
in the still activity of organic development. 
. , . The* ancient w orld is not abruptly 

separated from the modern, but modifica- 
tions in the religious sentiments and the 
tenderest social feelings of men, and changes 
in the special habits of those who exercise an 
influence on the ideas of the mass, must give 
a sudden predominance to that which might 
previously have escaped attention. It w as the 
tendency of the Christian mind to prove from 
the order of the universe and tlie beauty of 
Nature the greatness and goodness of the 
Creator. This tendency to glorify the Deity 
in his w’orks gave rise to a taste for natural 
description. The earliest and most remark- 
able instances of this kind are to be^ met 
with in the w-ritings of Minucius Felix, a 
rhetorician and la^vyer at Rome, who lived 
in the beginning of the third century. . . . 
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We follow with pleasure the delineation of 
his twilight rambles on the shore near 
Ostia, which he describes as more pictur- 
esque and more conducive* to health than we 
find it in the present day. In the religious 
discourse entitled “ Octavius ” ^Ye meet with 
a spirited defense of the new faith against 
the attacks of a heathen friend. — Htmuoldt 
Cosmos, vol. ii, pt. i. p. 38. (H., 1807.) 

405. CHRISTIANITY UNSHAKEN BY 
COPERNICAN ASTRONOMY— //«« 

Oufi/roini flu Ancient Cosmic Theories. — It 
is instructive to observe that, while the t’o- 
pernieaii astronomy has become lirinly estab- 
lished in spite of priestly opposition, the 
foundations of Christian theology have not 
been shaken thereby. It is not that the 
question which once so sorely p\iz/led men 
has ever !>oen 'settled, but that it has b(‘en 
outgrown. The speculative necessity for 
mail's occupying the largt‘>t and most cen- 
tral spot in the universe is no longer felt. 
It is recognized as a primitive and childish 
notion. With our larger knowledge we see 
that these vast and tiery suns are after all 
but the Titan-like servants of the little 
planets which they bear with them in their 
flight through the abysses of >pace. . . . 

And as when Cod rev4*ah'(l liimself to his 
ancient [)roj>het he cairn*, md in the eaith- 
quake or tlie temp«*st, but in a voice that 
was still and small, so that divine spark the 
soul, as it takes up its brief abode in Hiis 
realm of tleeting phenonu na, rhoo^< s not the 
central sun ^vher€* elemental fories forever 
blaze and clash, but sele< ls outlying ter- 
restrial nook where seeds may germinal »* in 
silence. an<i where through -low fruition tin* 
mysterious forms f»f org.uiio life may cmiie 
to take shape and tiirixa*. I’iskk Df stim/ of 
J/«M, ch. 1. p. lb. (II. .M. & <’o., IbUO. ) 

40«. CHROMOSPHERE OF THE SUN 

— Hclipseft of ISff.i fnifi jsZI — 77o Sotor 
** Prominences.^' — In July, ist J. a gr<’a( 
eclipse fx.'curred, and the ‘-hadfov of the 
moon described a wide belt junning aero-- 
southern France, nfuthero Italy, and a por 
tion of Austria, d'he ei lip^«* wa^ carefully 
observed by many of the mf/-t noted a'^tron- 
onicrs of the world: and completely luol 
previous observati« r:s of the Kind been for- 
gotten. tliat the ]>romiiience'n. whieh ayi 
peared then with g^rcat. bri lli.im c. were re 
garded with extreme sni prise, and been me 
objeets of warm diseus.^ion. not only as to 
their eause and location, but even as to their 
very existence. Smne tliought tliem moun- 
tains uj)on tin sun, .some ‘fliat they were 
solar flames, and others, elond^ tloating in 
the siin’s atmosphere. Others referred them 
to the moon, and yet others claimed that 
they were mrre opt if a I illusi<jns. At the 
eclipse of J8.ll (in Swcfleri aiift Norway), 
similar ohservatifins were repeated, anfl, as 
a r<>«ult of the discusHif)nH and corn pari son 
of observations whieh followed, astrraifirner.s 
genen'lly beca-,.;. satisfied that the promi- 
nences are real ^ benonmna of llie solar at- 


mosphere, in many respects analogous to 
our terrestrial clouds; and several came 
more or less confidently to the conclusion, 
now* known to be true, that the sun is en- 
tirely surrounded with a continuous stratum 
of the same substance. — Y oung The 8un^ ch. 
6, p. 195. (A., 1898.) 

407. CIRCULATION ON THE SUN— 

Products Cooled on the Surface Poured 
Hack for Uehcating — Otherwise All on 
Partli Would Die — Spots That Seem to Dim 
the ii lory Arc the Very Source oflAfe. — “Are 
the spots, these gigantie areas of disturb- 
ance, comparable to whirlpools or to vol- 
canoes?"’ It may seen unphilosuphieal to as- 
sume that they arc one or the other, and in 
fact they may possibly be mdther; but it is 
certain that the surface of the .sun w'ould 
soon cool from ^ts enormous temperature, if 
it were m>l supplicfl with fresh lieat, and it 
is almost certain that this heat is drawm 
from tile interit»r. As jM. Faye has pointed 
out, there must be a circulation up and 
down, tin* coolefl product.** lM*ing curried 
within, heated and brf>ught out again, or 
the sun w(»uld. la)\vcver hot, grtiw efdcl out- 
ride; and. what is of interest to us, the 
earth would grow cold also, and wc ^»hould 
all flic. Nf> one, 1 Ix'lieve, who has studied 
the MibjfMt, will contradict the .statement 
that if the mini’s surface were absolutely cut 
f»ir fiom any heat supply from the interior, 
organic life in general upon the earth (and 
our own life in particular) wc.uhl cen.se 
much within a month. This solar circula- 
tion, then, is of nearly as nnieb (*onse<|uenee 
to Us as that of our own bodies, if we !)ut 
knew it. — F. vxu.KY Sev' .Xslnnonnu, eb. 1, 
p. 28. (If. M. A' Co.. 1890.) 

498. CIVILIZATION A GAIN-- The poor, 
*i*i a tiiilr^ Hitter Fed than Sitraye^i . — ’fo 
iincivili/e<l men supplies of f(»od come very 
irregularly. Long periods f)f scarcity are 
divifled by short periods of abundaiu'e. And 
tho by gcuLung when opportunity ncrurs, 
somelbing is done tfiwarfls compensating for 
()revioiis fasting, yet the elbats of pro- 
i»uiged .staivatimi cannot be neutralized by 
oeeasional enormous nieaU. Hearing in 
mind, too, that, improvident as they are, 
sav.'iges often bestir themselves only und«‘r 
pressure of hunger, we may fairly consider 
them as habitually ill-nourislicil— may sec 
that even tin* poorer elasses of eiviliz«Ml men, 
making regular meals on food separated 
from iiinutritive mullers, easy to mastirate 
and digest, tolerably good in quality, nn<l 
adequate if not abundant in quantity, arc 
mueb bettor nourished. “-SrK.NCKR Hiology, 
pt. vi, eb. 12, p. 515. (A., 1900.) 

49$K CIVILIZATION, ANCIENT—/!^- 

rumhered hy Hrlics of Hnrhnrism — Evidences 
of Slow Aflvancr — Hieroglyphics — Dog and 
Cat Worship. — These, tlioii [the Eg>*ptians 
and Hnhyloniansl. are the two nations whose 
culture is earliest vouched for by inseriptions 
done at the very time of their aneient gran- 
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deur, and therefore it is safer to appeal to 
them than to other nations which can only 
show as proofs of their antiquity writings 
drawn up in far later ages. Looking at 
their ancient civilization, it seernH to have 
been formed by men whose minds worked 
much like our own. No superhuman powers 
were required for the work, but just human 
nature groping on by roundabout ways, 
reaching great results, yet not half knowing 
how to profit by them when reached; solv- 
ing the great problem of writing, yet not 
seeing how to simplify the clumsy hiero- 
glyphics into letters; devoting earnest 
thought to religion and yet keejnng up a dog 
and cat worship which was a jest even to 
the ancients; cultivating astronomy and yet 
remaining mazed in the follies of astrology. 

— Tylor Anthropology, ch. 1, p. 22. (A., 

1809.) • 

500. ShoicH T raven of Afurv 

Ihonotv A ntigui ty — Prvh istorir Uvn hjp- 

mcnt and J*rogrcss . — In the mi<ist of their 
[Egyptians and Ihihyloniaiisj most -triking 
efforts of civilization, the tra<‘es may he dis- 
cerned of the barbaric condition whicli pre- 
vailed before; the Egyptian pyramids are 
burial-mounds like those of prchi-'toric 
England, but huge in size and built of hewm 
stone or brick; the Egyptian hieroglyphi(‘s, 
with their pictures of men and beasts ami 
miscellaneous things, tell tlu* story of their 
own invention, how they began as a mere 
picture-writing, like that of the rude hunt- 
ers of America. Thus it appears that civili- 
zation, at the earliest dates wliere history 
brings it into view, had alrea<iy reached a 
level which can only be accounted f(>r by 
growth during a long prehi^torir [UTitMl. 
This result agrees with the ((uiclusinns al- | 
ready arrived at by the stmly of races and 
language. — T yi.or Anthropoloou, ch. I, p. 
22. (A.. 1890.) 

501 . CIVILIZATION CAME TO EUROPE 

FROM WITHOUT — Archeology TvUh (hv Story 
— I'ijTing a Pclatirc Pa tv. — Wlien mefals ! 
wer? very scarce, it would naturally some- 
times happen that, in order to make up the j 
necessary quantity, some tin would ho added | 
to <*cpper, or vice versa. It would then be j 
found that the properties of the alloy were ■ 
quite different from those of either metal, j 
and a very few experiments would <leter- ; 
mine the most advantageous pro]>orfion, i 
which for axes and other cutting instru- j 
ments is about nine parts of co]q>er to one | 
of tin. No implements or weajmns of tin j 
have yet been found, and those of copper are 
extremely rare, in western Europe, whence | 
it has been inferred that the art of making | 
bronze was known elsewhere before the use ■ 
of either copper or tin wa.s introdiiced into | 
Europe. — Avebury Prchistonc Timvs. cb. 1. j 
P- 4. (A., 1900.) j 

CIVILIZATION, CULTURE THE ! 
RIPE FRUIT OP— Ptotieer Too Hard PritTn 1 
for AhstraoHom . — When the Pilgrim Fa- 
thers landed at Plymouth Rock, and when I 


Penn made his treaty with the Indians, the 
newcomers had to build their houses, to 
chasten the earth into cultivation, and to 
take care of their souls. In such a com- 
munity, science, in its more abstract forms, 
was not to be thought of. And at the pres- 
ent hour, wlicn your hardy Western pioneer.s 
stand face to iface with .stubborn Nature, 
piercing the mountains and subduing the 
forest and the prairie, the pursuit of 
science, for its own sake, is not to be e.x- 
pected. The first need of man is food and 
shelter; but a va.st portion of this con- 
tinent i.s already raised far beyond this 
)ieed. Tile gentlemen of New York, Brook- 
lyn, Boston, Philadelphia, Baltimore, and 
Washington have already built their houses, 
and very beautiful they are; they have also 
.secured their dinners, to the excellence of 
whi< h I can aNo be.ir testimony. They have, 
in fact, reached that precise condition of 
well-being and iiu!cp<*ndence when a cailturc, 
as high as humanity has yet reached, may 
be justly demanded at tlieir bands. They 
have reached that maturity, as possessors of 
wealth and Ici'iure, when the investigator 
<*f natural trutli, for the trutli’s own sake, 
ought to find among them promoters and 
protect(»r«. — 'P v-vdall Lectures on Light, p. 
224. (A.. 1898.) 

503. CIVILIZATION, DECLINE 0P~ 

Thc Ilulf castfs of India — The Digger In- 
dians of yorfk America . — Degeneration is 
to be seen among the descendants of Por- 
tuguoe in the East Indies, who have inter- 
marrio<l witli tlie natives and fallen out of 
the march tif civili/ation, so that newly ar- 
rived Kuro]»caiis go to look at them loun- 
udiig about tbeir ii;eau hovels in the midst of 
luxuriant tropical fruits and flowers, as if 
they had hoon set there to teach by example 
bow man falls in culture where the need of 
effort is wanting. Another frequent cause 
of lo^s of civilization is when people oni« 
more prosperous are ruined or driven from 
their homes, like those S)io.shone Indians 
wlio have taken refuge from their enemies, 
the Pdackfeet. in the wilds of the Boeky 
Mt>uiitains. where they now roam, called 
Digger Indians, fioui the wild roots they dig 
for us part of their miserable subsisienoe. 
N\‘t only the degr!ide<l state of such out- 
casts. but the loss of particular arts by 
other peoples, may often be explaine»l by 
loss of culture under unfavorable comlitions. 
— Pyi.or Anthropology, ob. 1. p. 19. (A., 
1S99.1 

504-. The Soidh St a Is- 

landers Planting Sails — Lost Arts . — The 
South Sea Islanders, tho not a very rude 
people when visited by Captain Cook, usM 
only stone hatchets and knives, being indeetl 
so ignorant of metal that they planted the 
first iron nails they got from the English 
sailors, in the hope of raising a new crop. 
Possibly tlieir an<‘estors never had metals, 
but it seems as likely that these antvstors 
were an Asiatic ]>eople to whom metal was 
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known, but who, through emigration to 
ocean islands and separation from their 
kinsfolk, lost the use of it and fell back into 
the Stone Age. It is necessary for the stu- 
dent to be alive to the importance of decline 
in civilization. — Tylor Anthropology ^ ch. 1, 
p. 19. (A., 1899.) 

505. CIVILIZATION FAILS TO TEACH 
HiniANITY — Extermination of Animals — Our 
Domestic Species Spared hy Ancient Bar- 
barians, — It is sad to reflect that all our 
domestic animals have descended to us from 
those ancient times which we are accus- 
tomed to regard as dark or barbarous, while 
the effect of our modern so-called humane 
civilization has been purely destructive to 
animal life. Not one type do we rescue 
from the carnage going on at an ever-in- 
creasing rate over all the globe. To Aus- 
tralia and America, North and South, we 
look in vain for new domestic species, while 
even from Africa, witli its numerous fine 
mammalian forms, and where England has 
been the conquering colonizing power for 
nearly a centurv. we take nothing. Even 
the sterling qualities of the elephant, the 
unique beauty of the zebra, appeal to us in 
vain. We are only teaching the trilxvs of 
that vast continent to exterminate a hun- 
dred noble species they would not tame. 
With grief and shame, even with dismay, we 
call to mind that our country is now a 
stupendous manufactory of destructive en- 
gines, which we are rapidly placing in the 
hands of all the savage and semi-savage 
peoples of the earth, thus insuring the 
speedy destruction of all the finest types in 
the animal . kingdom. — Hru.sON yaturalist 
in La Plata, ch. 17. p. 233. (C. & II., 1895 .) 

500. CIVILIZATION FOUNDED UPON 
ROME— Injluenee of a Fixed Abode. — What a 
simple fact and what a simple idea a house 
seems to be. To one it is a pos^iession, to 
another wealth; to one nothing but prop- 
erty, to another only an investment. .And 
yet with the house a new form was given to 
the entire world’s hi-'tory. I’here have been 
houseless peoples capable of making inroads 
into the world’s history with elementary 
power, that have won great battles, over- 
thrown empires ^rid de^tioyod tlnun. But 
they were not able t<i accomf>lish anything 
lasting until the wild riders and hunters 
from the forest and the wilderness built for 
themselves a hearth, or made tlu'mselve.s at 
home in what they had conquererl. It was 
first with the home that the general civili- 
zation begun, witli the domestic life of the 
individual, the civilization of the individual. 
— Stein Die Frau nuf dem (lehirtp drr Vn- 
iionalbkonomie. A Lreture. (Translated 
for Scientific Side-Lights.) 

507. CIVILIZATION IN NORTHERN 
LANDS — Diversity and Interest of Xorthem 
Life^Ahundance of Tropics Favors Indo- 
lence and Improvidence — Possible Future of 
Humanity under the Equator. — During th? • 
laR‘ night on the ParA River a crowd of un- 


usual thoughts occupied my mind^ Recol- 
lections of English climate, scenery, land 
modes of life came to me with a vividness I 
had never before experienced during the 
eleven years of my absence. Pictures of 
startling clearness rose up of the gloomy 
winters, the long gray twilights, murky at- 
mosphere, elongated shadows, chilly springs, 
and sloppy summers; of factory chimneys 
and crowds of grimy operatives, rung to 
w'ork in early morning by factory bells; of 
union workhouses, confined rooms, artificial 
cares, and slavish conventionalities. To live 
again amid these dull scenes I was quitting 
• a country of perpetual summer, wdiere my 
I life had been spent, like that of three- 
I fourths of the people, in gipsy fashion, on 
the endless streams or in the boundless for- 
. ests. I w'as leaving the equator, w’here the 
well-babuieed forces of Nature maintained a 
buid-surfjice and climate that seeimxi to be 
typical of mundane order and beauty, to sail 
toward the north pole, where lay my home 
under <*rcpus<‘ular skies somewhere about 
fifty- two degrees of latitude. It W'as natural 
to Wl a little dismayetl at the prospect of 
) so great a change; but now, after three 
I years of renewed experience of England, I 
I iind bow incomparably superior is civilized 
life, where feelings, tastes, and intellect find 
abundant no\irisluiu*nt, to the spiritual sU*- 
rility of half-savage e.vistenee, even tho it 
ho passed in tin? (iarden of Eden. AAhat ha.s 
struck me powerfully is the immeasurably 
greater divcr-«ity ami interest of human 
character and .social conditions in a single 
civilizisl nation than in equatorial South 
.America, where thr«H‘ distinct races of men 
live together. Tlic superiority of the bleak 
north to tnqiical region?', however, is only 
in their sori.il aspect; for I hold to the 
opinion that, altho huiiiafiity eaii reach an 
advanced st.ite of culture, only by hattlim; 
with the inclemeijeies of Nature in high lati- 
tuile-*, it is under the iMpiator alone tliat the 
pel feet rare of the future will attain to com- 
plete fruition of inairs lieuutiful heritage, 
the eartli. — Bate.s The \(ituralist on the 
Hirer Amazon. <*li. 13, p. 773. (Hum.. 1880.) 

nOH. CIVILIZATION, IN WHAT DOES 
IT CONSIST? — An exUmded knowledge of 
the useful art**, and the pos.^ensioii of such a 
settled system of law and government a.s en- 
ables men to live in great politi<'al eomniu- 
nities, the.se are the essential features of 
what we understand hy civilization. — 
.\hoyi.e I’nity of Salnre. ch. 10, p. 225. 
(Burt.) 

50«. CIVILIZATION NOT COMPLETED 
BY MATERIAL GOODSpirituat Admnee 
Its (loal — The Body the Vehicle for the 
Soul . — If WH5 can imagine a future time 
w'hen warfare and crime Khali have been 
done away with forever, when diseaw* Khali 
have been for tho most part ctirlied, and 
when every human hidng by moderate labor 
can Reeiire ample foml and Hheltcr, we can 
i also «ee that in such a Htate of things tho 
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work of^vilization would be by no means 
complete. In ministering to human happi- 
ness^ in countless ways, through the pursuit 
of purely spiritual ends, in enriching and 
diversifying life to the utmost, there would 
still be almost limitless work to be done. I 
believe that such a time will come for weary 
and suffering mankind. Such a faith is in- 
spiring. It sustains one in the work of life, 
when one would otherwise lose heart. But 
it is a faith that rests upon induction. 
The process of evolution is excessively slow, 
and its ends are achieved at the cost of 
enormous waste of life, but for innumerable 
ages its direction has been toward the goal 
here pointed out ; and the case may be fitly 
summed up in the statement that whereas 
in its rude beginnings the psychical life was 
but an appendage to tin? body, in fully de- 
veloped humanity the l)ody is but the vehicle 
for the soul. — Fiskk DvHtiny of Man, ch. 8, 
p. (>4. (II. M. & Co., 1900.) 


510. CIVILIZATION REMOVES OCCA- 
SIONS FOR FEAR — rh«‘ progress from 
brute to man is characterized by nothing so 
much as by the decrease in frerjuency of 
proper occasions for fear. In civilize<l life, 
in particular, it has at last become po-;sible 
for large numbers of people to pass from the 
cradle to the grave without ever having had 
a pang of genuine, fear. Many of \\f need 
an attack of mental disease to teach us the 
meaning of the word. Hence the possibility 
of so much blindly optimistic philosophy 
and religion. The atrocities of life become 
“ like a tale of little meaning, tho the words 
are strong”; we doubt if anylliing like us 
ever really was within the tiger’s jaws, and 
conclude that the horrors we hear <if are but 
a sort of painted tapestry for the chambers 
in whi<*h we lie so (vnnfortably at peaci» 
with ourselves ami with the \Norld. — .Tamks 
PftychohKjtf, vol. ii, ch. 24, p. 415. (II. II. & 
Co., 1899.) 


511. CIVILIZATION TEACHES REGU- 
LAR WORK — Savaye lirquirrs Kjrntement . — 
VVe naturally assume that hecaust* barba- 
rians are averse to regular labor their mus- 
cular action is less than our own. Ibit this 
is not necessarily true. The monotonous 
toil is what they eaiinot tolerate: and they 
may he ready to go through as much or 
more exertion wdien it is joinetl with ex«*i<e- 
ment. If we remember that the sport.sman 
who gladly seramblea up and down rough 
hillsides all day after grouse or doer, w’ould 
think himself hardly used had he to spend 
as much effort ami time in digging: we 
shall see that a savage who is tho rovor.se of 
industrious, may nevertheless be subject to 
a muscular waste not very different in 
amount from that undergone by the indus- 
trious. — Spencer Bioloqy, pt. vi, cb. 12. p. 
616. (A., 1900.) ^ 

AXIOM, TBS DWELLING 
AN INDEX OP — In general, the dwelling 
provides an instrument for measuring the 


degree of civilization a people has attained. 
— Alhbero Dw gesunde Wohnung. (Trans- 
lated for Scientific Side-Lights,) 

515. CLASSIFICATION, BACTERIA 
ELUDE — Even yet, however, we are far 
from a scientific classification for bacteria. 
Nor is ibis matter for surprise. The de- 
velopment in this branch of biology has been 
so rapid that it has been impossible to as- 
similate the facts collected. The fact.s them- 
selves by their remarkable variety have not 
aided classification. Names which a few 
years ago were applied to individual species 
are now representative, not of individuals, 
but of families and groups of species. Again, 
i.solatiMl characteristic.s of certain microbes, 
such as motility, power of liquefying gela- 
tin, size, color, and so forth, which at first 
sight migdit appear a.s likely to form a ba.sis 
for classification, arc found to vary not only 
between similar germs, but in the same 
germ. Different physical conditions have so 
powerful an influence upon these microscopic 
cells that their individual characters are 
constantly undergoing change. For example, 
bacteria in old cultur<‘s a.ssume a different 
.size, and often a different shape, from 
younger members of precisely the same 
species. . . . Hence it will at once ap- 

pear to the student of bacteriology that, tho 
there is great need for cUiNsification amongst 
the six or seven hundred species of mierol^, 
our p^e^-ent knowledge of their life-history 
is not vet advanced enough to form more 
than a provisional arrangement. — Newman 
Hacteria, eh. 1, p. 7. (O. P. P., 1809.) 

514. CLASSIFICATION DEPENDENT 

UPON PURPOSE — It is always easy to 
find fault with a classification. There are a 
hundred possible ways of arranging any set 
of objects, and something may almost al- 
ways be said against the best and in favor 
of the wor«it of them. But the merits of a 
classification de]>end on . the purposes to 
which it is instrumental. — Mill Positive 
Philosophy of Auaustc Comte, p. 40. (H. 

H. & Co.. ’1887.) 

515, CLEANLINESS SECURES PURI- 
TY OP MILK — Gross Pollution under Oriff- 
mi/'v ("onilitions. — Profo.'isor Bus-aell [in 
“ Dairy Bacteriology,” p. 4(>1 recount a 
simple experiment [as follow.'s] : 

“ A cow that had betui pastured in a 
meadow wa.s taken for the experiment, and 
the milking done out-of-doors, to eliminate 
as much as possible the infiuence of germs 
in the barn air. Without any special pre- 
caution being taken the cow was partially 
milked, and during the operation a eiwered 
glas.s dish, containing a thin layer of sterile 
gelatin, was exposed for sixty seconds un- 
derneath tho holly of the oc>w in close prox- 
imity to the miik-pail. Tho udder, flank, 
and legs of the cow were then thoroughly 
cleaned with water, and all of the precau- 
tions referred to before were carried out, 
and the milking then resumed. A second 
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plate was then exposed in the same place for 
an equal length of time, a control also being 
exposed at the same time at a distance of 
ten feet from the mnimal and six feet from 
the ground to ascertain the germ contents 
of the surrounding air. From this experi- 
ment the following instructive data were 
gathered. -Where the animal was milked 
witliout any special precautions being taken 
there were *3,250 bacterial germs per minute 
deposited on an area equal to the exposed 
top of a ten-inch milk-pail. Where the cow 
received the precautionary treatment as 
suggested above, there were only 115 germs 
per minute deposited on tlie same area. In 
the plate that was exposed to the surround- 
ing air at some distance from the cow there 
were 65 bacteria. This indicates that a 
large number of organisms from the dry 
coat of the animal can be kept out of milk 
if such simple precautions as these are car- 
ried out.'’ — X ewmax Bacteria, ch. 6, p, 18*2. 
(G. P. P., 1899.) 

516. CLEANLINESS, UTILITY OF, i 

DISCOVERED WHILE REASONS WERE | 
UNKNOWN — To the credit of English sur- j 
geons it stands recorded that, guided by j 
their practical sagacity, they had adopted in j 
their hospitals measures of amelioration | 
which reduced, almost to a minimum, the ’ 
rate of mortality arising from the.“ mortifi- ; 
cation ’’ of wounds. They had discovered J 
the evils incident to '*dirt”; and, by keep- i 
ing dirt far away from them, they had j 
saved innumerable lives, which would un- j 
doubtedly have succumbed under conditions i 
prevalent in many of the hospitals of con- 
tinental Europe. In thus acting, English 
surgeons were, for the most part, “ wiser 
than they knew.” Their knowledge, how- 
ever momentous in its practical applica- 
tions, was still empirical knowledge. That 
dirt was fatal they had discovered; but why 
it was fatal few of them knew. — Tyndall 
Floating Matter of the Air, int., p. 7. (A., 

1895.) 

517. CLEANLINESS, UTILITY OF, 
SCIENTIFICALLY DEMONSTRATED— Lw- 

ter and Srhicann Proved (irrms to Br Dead- \ 
ly. — At this point Li>^ter came forward with j 
a scientific principle which rendered all j 
plain. Dirt was fatal, not as dirt, hut Im»- j 
cau.se it contained living germs which, as 
Schwann was the fiist to })rove, are the 
cau.se of putrefaction. Lister extended the 
generalization of vSchwann from dead matter 
* to living matter, and by this apparently 
simple step revolutionized the art of sur- j 
gery. He changed it, in fact, from an art ! 
into a science. — ^Tyndall Floating Matter 
of t)ie Air, int., p. 8. (A., 1895.) 

518. CLEARNESS OF THE CELES- 
TIAL ETHER — Contract with th* Atmonphere 
of Earth. — It is marvelous that we can per- j 
reive the stars at such a distance. What an * 
admirable transparency in these inrmn.so 
Bpaccz to permit the light to piss, withotit 
being wasted, io thousands of billions of 


i 

miles! Around us, in the thick air which 
envelops us, the mountains are already 
darkened and difHeult to see at seventy 
miles; the least fog hides from us objects 
on the horizon. What must he the tenuity, 
the rarefaction, the extreme transparency of 
the ethereal medium wdiieh fills the celestial 
spaces! — F lammarion Popular Astronomy, 
bk. vi, ch. p. 563. ( A. ) 

510. CLIMATE, ALTERNATIONS OF 

— Change from Glacial Epoch to Tropical 
Period — Siberian Mammoths — Elephant, 

Lion, Tiger. — It will naturally he asked 
whether some recent geological discoveries 
bringing evidence to light of a colder, or as 
it has hcon termed ** glacial cpo<*h.” towards 
the close of the Tertiary period throughout 
the northern hemisphere, does not <*onflict 
with the theory, above alluded to. of a 
warmer temperature having prevailed in 
the eras of the Eocene, Miocene, and Pli- 
ocene formations. In answer to this inquiry, 
it may certainly he afiirmed that an oscilhir 
tion of climate ha.s occurred in tiine.s imme- 
diately antecedent to the y>eopling of the 
earth by man; but proof of the intercala- 
tion of a less genial climate, at an era when 
nearly all the marine nn<l terrestrial testa- 
cea had already become specifically the same 
as tho>e now living, by no means rebuts the 
cone^ision previously drawn, in favor of a 
warmer comlition of the globe during the 
ages which elapsed while the tertiary strata 
were deposited. In some of the most super- 
ficial patches of sand, gravel, and loam, 
s<*atUTed very generally over Europe, and 
containing recent .shells, the remains of ex- 
tinct species of land nuatlrupeds have been 
found. espiH-iully in places where the allu- 
vial matter appears to have been washed 
into small lakes, or into depressions in the 
! plain.s bordering ancient rivers, v^irnilar de- 
I posits have also been lodged in rents and 
Ciiverns of rocks, w’here they may have been 
swept in by land flocKls, or introduced by 
engulfe<l river.s during changes in the phys- 
ical geography of these countries. . . . 

Among the extinct mammalia thus cn- 
I tonilKsI, we find species of the elephant, 

[ rhinoceros, hipj)opotainus, hear, hyena, 
lion, tiger, monkey CUaencus /, and many 
otli<»rs, consisting partly of genera now ('on- 
fined to w’arfner regions. — L ykll Prineiple.^ 

\ of Geology, ch. 6, p. 75. (A., 1851.) 

UiJO. FJlephnntn Onee 

Abundant in Siberia — Ivory in \nrthern 
Pu.‘<sw . — The most r(»ocnt discoveries made 
in 1843 by Mr. Middeiidorf. a distinguished 
Uussiun naturalist, and which he communi- 
cated to me in September, 1846, nflTord more 
precise information as to the climate of the 
Siberian lowlands, at the period when the 
extinct quadrupeds were entombed. One 
elephant was found on the Tas, betw’cen the 
Obi and Yenisei, near the arctic circle, 
aliout lilt. 06* 30' N., with some parts 
of the flesh in so perfect a state that the 
hiilh of the eye is now preserved in the mu* 
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seum at Moscow. Another carcass, together 
with a young individual of the same species, 
w^as met with in the same year, 184.3, in 
lat. 7o° 15' N., near the River Taimyr, 
>\’ith the llesh decayed. It was embedded in 
strata of clay and sand, with erratic blocks, 
at about 15 feet above the level of the sea. 

In the same deposit Mr. Middendorf ob- 
served the trunk of a larch tree fPinus 
lariiv)f tlie same wood as that now carried 
down in abundance by the 3''aimyr to the 
Arctic J^ca. There were also associated fos- 
sil Hindis of living northern species, and '• 
which are moreover characteristic of the | 
drift or glacial deposits of Kurope. Among ! 
these Nticula pyc/mora, TvUiiin calcarra, Myu ! 
tnincata, and Hfixicava ru yosa were con- i 
spicuous. 

So fresh is the ivory throughout northern - 
Russia that, according to 'rilcsius, thou- : 
sands of fossil tusks have bebn collected and ' 
used in turning; yet others are still pro- ; 
cured anti sold in gr<‘at plenty. He detdares 
his htdief that the bones still left in north- ! 
ern Russia must greatly exceed in number : 
all the elephants now living on the globe. — ’ 
Lyf.i.l Principles of (Jcoloyy, cli. ti, p. 81. 

1854 .) 


521. CLIMATE, EFFECT OF, ON 
STRUGGLE FOR LIFE— The action of ; 
climate seems at first sight to ht* tpiite in- 
dependent of tlu! .struggle for existence: but 
in so far as climate chietly acts in reducing 
food, it brings on the iim>t M Vere struggle 
between the individuals, whether of the 
sanie or of distinct 'pe<des, which subsist on 
the same kind of tood. Kven when climate, 
for instanee, extreme cedd. acts dire<‘tly. it j 
will be the least vigorous individuals, or 1 
those which have got least food through the ' 
advaiuing winter, which will sutler the j 
most. — Darwin Origin of Sperirs, eh. 1, p. 
64. (Hurt.) I 


522, CLIMATE, EFFECT OF, UPON 

MAN — In the climate of America, <’omparetl 
with that of Kiiglaiid. there is aii important 
difference, 'fhat of Kngland is a moist, 
moderate island climate, while that of 
America i.s continental, with extremely dry 
west winds and great extremes of heat and 
cold in summer and winter. The elimina- 
tion of heat is greater in America, and con- 
sequently greater production of warmth 
within the organism is newssary; the ti.ssue 
change has to bo more rapid, 'fhis is ap 
parent in the entire being of the .American. 
Uesor describes him exactly when be says 
that the American’s activity, his hurry, liis 
rushing, is more a matter of instinct, more 
t e result of natural impatience than of 
ece.ssity, the cause that creates restlessness 
and haste in the Englishman. The latter 
frn ^ business, the American 

inner impulse. — Oppeniikimfu 
rff>« Klimas auf den 
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523« CLIMATE EFFECTS CHANGES 
OP CHARACTERISTICS — Woof RtqylticeA by 
Hair — Hairless Cattle — '^hiteness of Arctic 
Animals.-—! have myself seen in Southdown 
sheep, which had been tran.sported only two 
years previously to the West Indies, the 
thick <*oyering of wool replaced by short 
crisp hair, scarcely distinguishabfe from 
that of the goats which had inhabited the 
island for several generations; ‘and the hot- 
test parts of tlie South American pampas 
are inhabited by breeds of cattle (the 
descendants of those introduced by the 
Spaniards) . of which some are nearly, and 
others quite, destitute of liair, Jind which 
cannot live in the more temperate air of the 
slopes r)f the Andes, It s(*ems clear, then, 
tliat tliis a<la})tation results from some di- 
rect physical aetif>n of tem]>erature on the 
constitution of the animals; and yet (like 
the expansion of water in cooling fiV>m .39.2® 
to .32 ') it is in rlirect opposition to a very 
general law. 'Die same may he said of the 
winter \\hitening of the fur*and plumage of 
arctic mammals and birds. For. alt ho this 
(like the preceding) has been adduced as an 
example of “ natural select icm *’ — the white 
varieties surviving because they es(>ape being 
seen upon ground whitened by snow — yet 
there must have been some cause for the 
product i<yi of the wliite varieties. — (\ vrpex- 
TER \atun and Man. lect. 15. p. 441. (A., 

18.S!). ) 

524. CLOTHING OF BARK AND 
LEAVES — IhnrHion to Prirnitive Customs . — 
To come now to clothing proper. The man 
who wants a garment get.s it in the simplest 
way wlu n he takes the covering off a tree 
or a beast, and puts it on himself. The bark 
of trees provides clothes for rude races in 
many districts, as for instance in the cu- 
rious use which natives of the Brazilian for- 
ests have long made of the so-called “ shirt- 
tree ” ( A man cuts a four- or five- 
feet length of the trunk, or a large branch, 
and gets the hark off in an entire tube, 
which he has then only to soak and beat 
soft and to cut slits for armholes, to be able 
to slip it on as a ready-made shirt; or a 
short length will make a woman’s skirt. The 
wearing of hark has sometimes been kept up 
ns a sign of primitive simplicity. Thus in 
India it is written in the laws of Manu that 
Avhen the gray-haired Brahman retires into 
the forest to eiul his days in religious medi- 
tation. he shall wear a skin or a garment 
of hark. A ruder people, the Kavans of 
Borneo, while in wmmon life they like the 
smart foreign stuffs of the trader, when they 
go into mourning throw them off and return 
to the rude native garment of bark-cloth. 
In Polynesia the manufacture of taj)a from 
the bark of the papor-mulbcrry was carried 
to great perfection, the women beating it 
out with grt>ove<l clubs into a sort of vege- 
table felt, and ornamenting it with colored 
patterns stamped on. The people were de- 
lighted with the white paper of (he Euro- 
peans. and dres.sed themselves in it as a fine 
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variety of tapa, till they found that the flrat 
shower of rain spoiled it. Leaves, also, are 
made into aprons oi^ skirts which clothe va- 
rious rude tribes. Not only are there “ leaf- 
W’earers ” in India, but at a yearly festival 
in [Madras the whole low-caste population 
cast off their ordinary clothing and put on 
aprons of loafv twigs. — Tylor Anthropology, 
ch. 10, p. 244.' (A., 1890.) 

525. CLOUD-CAPITALS OF VIEWLESS 
COLUMNS — Cumuious Cloudt^. — Similar re- 
marks apply to the formation of cumuli in 
our own latitudes; they are the heads of 
vaporous columns which rise from the 
earth s surface, and are precipitated as soon 
as they reach a certain elevation. Thus, the 
visible cloud forms the capital of an invis- 
ible pillar of saturated air. The top of 
such a column, raised above the lower vapor- 
screen which cla.sps the earth, and offering 
itself to space, is chilled by radiation and 
precipitated as cloud. Mountains act as i 
condensers, partly by the coldness of their 
own masses, which they owe to their eleva- 
tion. Above them spreads no vapor- screen 
of sufficient density to interivpt their beat, 
which consequently passes unrequited into 
space- When the sun is withdrawn, this 
loss is shown by the quick descent of the | 
thermometer. — Tyndall firat a Mode of I 
Motion, lect. 13, p. 384. (A., 1000.) ! 


520. CLOUD, INCIPIENT— Aznre 
of Italian Sky . — It is possil)le, by duly regu- 
lating the quantity of vapor, to make our 
precipitated particles grow from an inlini- 
tesimal, and altogether ultra-microscopic 
size, to specks of sen.^ible magnitud(?; and 
by means of these particles, in a certain 
stage of their growth, we can prcKluce a blue 
which shall rival, if it does not transcend, 
that of the deej)eHt and purest Italian sky. 
I>et this point be in the first place estab- 
lished. Associated with our ex|)erimental 
tube is a barometer, the mercurial column 
of which now indicat(‘s that the tube is ex- 
hau.sted. Into the tubc^ I introduce a quan- 
tity of the mixed air and nitrite of butyl 
vapor, sufficient to depress the mercurial 
column one-twentieth of an in< h; that is to 
say. the air and vapor togetljer exert a pres- 
sure of one-six-humlredth of an atnio**phere. 
I now' add a quantity of air and hydro- 
chloric acid, sufficient to depress the mcr- 
cuiy' half an inch further, ancl into thi.s emn- 
pound and highly attenuated atmosphere f 
discharge the beam of theele< tric light. The 
effect is slow'; but gradually within the 
tube arises a splendid azure, which .strength- 
ens ior a time. rea«-hes a maximum of depth 
and purity, and tlien, as the partieles grow' 
larger, passes into whitish hiiio. Thi.s ex- 
periment is representative, and *t illustrates 
a general principle. Other colorless sub- 
stances of the mi>st divi'rse properties, optic- 
al and chemical, might be emplnyed for, this 
experiment. Tlie incipient cloud, in every 
case, would exhitut this superb blue; thus 
pro* ing to demonstration that particles of 


I 

! 


! 


I 


infinitesimal size, without anjr color of their 
own, and irrespective of the optical proper- 
ties exhibited by the substances in a massive 
state, are competent to produce the color of 
the sky. — T yndall Heat a Mode of Motion, 
lect. 16, p. 484. (A., 1900.) 

527. CLOUDS WITH LINING OF BLUE 
AND GOLD — Beauty of Sunrise and Sunset on 
M'orlds Lit by Colored Suns. — The skies, 
however, must be often exceedingly beauti- 
ful. Our clouds have their silver lining, be- 
cause it is the white light of the sun which 
illumines them. Our summer sky presents 
glowdng white clouds to our view, and at 
other times w’e see the various shades be- 
tw'ccn perfect whiteness and an almost black 
hue, corresponding to the various degrees in 
which the illuminated side of a cloud is 
turned towards us. But imagine how beau- 
tiful the scene must be, when those parts of 
a cloud which would otherwise appear sim- 
ph' darker, shine with a fuller blue light or 
(as the ease may be) with a fuller orange 
light. How' gorgeous again must he the col- 
oring of the clouds which fiec*k the sky when 
one or other sun is setting! At such times 
on our earth we see the most beautiful tints, 
owing to the varioiis degrees in which the 
atmo.spherc affects the light of our single 
sun ; i)ut how' wonderful must be the varie- 
ties of color when, in addition to this cause 
of varying tints, there is a sun of comple- 
mentary color illuminating tlioso parts of 
each <'loud which would Im* simply dark were 
there no other sun but the (»rb which is aetu- 
allv setting! — Proctor Lxynnsr of Heaven, 
pp‘ 230-236. (L. G. A Co., 1897.) 

528. C0AL<DEP0SITS PROVE MILDER 

CLIMATE — Tree ferns AW Only Tropical . — 
But it is from the more ancient coal depo.siu 
that the most extraordinary evidence has 
bet-n .supplied in pnM»f of the former exist- 
ence of a very dilFerent climate — a climate 
which scf*ms to have been moist, warm, and 
extremely uniform — in those very latitudes 
which arc now' the cxilder, and. in regard to 
temperature, the most variable, regions of 
the globe. We learn from the researches of 
.\dolpbe. Brongniart, Goeppert. and other 
botani.HlM. that in the flora of the Carbonifer- 
ous era there was -a great predominance of 
feriLs, some of which were nrl>orescent. 
. . . This prevalence of ferns indicate.s a 

moist, equable, and tein}>erate climate, and 
the ab.sence of any .s<*vere cold, for stich are 
the <onditions which, at the present tlay, are 
fouml to be most favorable to that tribe of 
plants. It is only in the island.** of the 
tropical otej»ns, and of the Koiithcrn tem- 
perjite zone, such ns Norfolk Island, Ota- 
lieite, the. Sandwich Islamls, TrUtan 
iPAennlia, and New* Zealand, that we find 
any near approach to that remarkable pre- 
ponderance of ferns which is rharneteristic 
of the (’arboniferous flora. It has been ob- 
HiTved that tree-ferns and other forms of 
vegetation which flourished most luxuri- 
antly within the tropics extend to a much 
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greater distance from the equator in the 
southern hemisphere than in the northern, 
being found even as far as 46*^ S. latitude in 
New Zealand. There is little doubt that 
this is owing to the more uniform and moist 
climate occasioned by the greater propor- 
tional area of sea. — Lyell Principles of (Je- 
ology, ch. 6, p. 87. (A., 1854.) 

529. CODE OF HONOR— Permtsatona of 
Moral Evil. — What may be called “ club 
opinion ” is one of the very strongest forces 
in life. The thief must not steal from other 
thieves; the gambler must pay his gambling 
debts, tho he pay no other debts in the 
world. The code of honor of fashionable so- 
ciety has throughout history been full of 
permissions as well as of vetoes, the only 
reason for following either of which is that 
so we l>est serve one of our so<*ial selves. 
You must not lie in general, but you may 
lie as much as you please if asked about 
your relations with a lady; you must ac- 
cept a challenge from an equal, but if chal- 
lenged by an inferior you may laugh him to j 
scorn: these are examples of what is meant. I 
— James J*sycholoptf^ vol. i. ch. 10, p. 205. 
(H. II. & (’o., 1806.) I 

5.30. COmCIOENCE OF GREAT DIS- | 
COVERIES — Columfma anJ ( ’oj>ernicu-H. — The i 
age of Columbus, Gama, and Magellan — the | 
age of great maritime enterprises — coin- | 
eided in a most wonderful manner with '■ 
many great events, with the awakening of | 
a feeling of religious freedom, with the de- ; 
velopment of nobler sentiments for art, and 
with the diflusion of the (\)p< rnican views j 
regarding the syst4'm of the universe. | 
Nicolaus Copernicus had already attained j 
his twenty-first year, and was engaged in 
making observations with the astronomer 
Albert Brudzewski, at Cracow, when Colum- 
bus discovered America. Hardly a year ; 
after the death of the great iliseoverer, and i 
after a six years’ residence at Tailua. Bo- j 
logna, and Rome, we find him returned to j 
Cracow, and busily engaged in bringing j 
about a thoroiigh revolution in the astro- ; 
nomieal views of the universe. . . He ! 

was nominated, in 1510. canon of Frauen- | 
burg, where he labored for thirty-three } 
years on the completion <»f his work, en- 
titled De Revolutionibus Orbium Cudes- 
tiiim.” The first printed copy was brought 
to him when, shattered in mind and bo«ly, he 
was preparing himself for death. He saw it 
and touched it. but his thoughts were no 
longer fixed on earthly things, ami be died 
several days afterward (on the 24th of May, 
]54d). — HuMnoLDT Cosmos, vol. ii, pt. ii, p. 
30.3. (II., 1897.) 

— Moons of Jupiter 

Stmulianeoitsly Discoverni, — The moons of 
Jupiter, the first of all the secondary plan- 
ets discovered^ by the telescope, were first 
seen, almost simultaneouslv and wdiollv in- 
dependently, on the 20th of December. 1(100, 
by nimon Marius at Ansbneh. and on the 


7th of January, 1610, by Galileo at Padua. 
In the publication of this discovery, Galileo, 
by the“Nunciu8 Siderius” (1610), preceded 
the “ Mundus Jovialis ”* ( 1614) of Simon 
Marius. . . . 

'fhe discovery of Jupiter’s satellites 
marks an ever memorable epoch in the his- 
tory and the vicissitudes of astronomy. The 
occulta tions of the satellites, or their en- 
trance into Jupiter’s shadow, led to a knowl- 
edge of the velocity of light (1675), and, 
through this know'ledge, to the explanation 
of the aberration-ellipse of the fi.xed stars 
(1727), in which the great orbit of the 
earth, in its annual course round the sun, 
is, as it were, reflected on the vault of 
heaven. These discoveries of Rdmer and 
Bradley have been justly termed “ the key- 
stone of the Copernican system,” the per- 
ceptible evidence of the translatory motion 
of the earth. — H i’MROLDT Cosmos, vol. ii, pt. 
ii. pp. 320, 322. ( H., 1807.) 

532. COLOR, ABSENCE OF, HELPFUL 
AT A CERTAIN STAGE— Adrnnhtges of 
the Class Animals in the Struggle for Ex- 
istence, — Evidently for all glass animals, 
carrying on their unceasing warfare, their 
waterlike bodily com]>osition is of the great- 
est utility. The pursuers can approach their 
prey without being observed, the pursued 
are able more easily to escape than if both 
were colored and wanting in transparency, 
and therefore more readily visible in clear 
water. Suppose we assume that of these 
glass animals dilTerent varieties existed 
originally, varying especially in the degree 
of transparency and want of color. Then, 
certainly, those imlividuals that were most 
transparent and colorless would achieve the 
jireponderance in the struggle for existence, 
at the same time confirming and strengthen- 
ing those advantageous individual peculiari- 
ties for generations, and finally arrive at a 
perfectly glasslike development. — H aeckel 
(irnrrclle Morphologic, vol. ii, p. 243. 
(Translated for Scientific Side-Lights.) 

533. COLOR A NEGATIVE QUALITY 

— Produced h\j Subtraction, Yof hg Addi- 
tion. — Pass a hlaek ribbon through the ix>I- 
ors of the speetruni: it quenches all of 
them. The meaning of blaekness is thus 
revealed — it is the result of the absorption 
of all the constituents of solar light. I'ass 
a red ribbon through the spectrum. In the 
red light the ribbon is a vivid red. Why? 
Because the light that enters the ribbon is 
not quenched or absorl>cd. but in great part 
I sent back to the eye. Place the same ribbon 
j in the green of the spectrum; it is black as 
I jet. It absorbs tho green light, and leaves 
j the space on which it falls a space of intense 
; darkness. Pbu*e a gri'en ribbon in the green 
! of the spectrum. It shines vividly with its 
proper t'olor; transfer it to the red. it is 
black as jet. Here it absorbs all the light 
that falls upon it. and offers mere darkness 
to the eye. Thus, when white light is em- 
ploy^Ml, the red sifts it by quenching the 
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green, and tlie green sifts it by quenching 
the red, both exliibiting the residual color. 
The process through which natural bodies 
acquire their colors is therefore a negative 
one. The colors are produced by subtrac- 
tion, not by luldition. Tliis. red glass is red 
because it destroys all the more refrangible 
rays of the spertrum. I'his blue liquid is 
blue because it destroys all the less refran- 
gible rays. Both together are opaque be- 
cause the light transmitted by tlie one is 
qiienelied by the otlier. lii this way, by the 
union of two transparent suhstanees we oh- 
tiiin a comhinatiou as dark as pit eh to solar 
light. This other liquid, liiially, is purple 
because it destroys the gremi and tin? yellow, 
and allows the terminal eolors of the spee- 
trum to pass uiiim])edetl. From the blend 
ing of the blue and the red this gorgeous 
purple is prodiued. — 'I’YNnAii. Licturtti on 
Liffht. lect. 1. p. oJ. (A.. ISDS.j 

534. COLOR A PROTECTION -- //bd 
r^vdimj nn (iround — Tru'-trunk a Hiding;- 
place. — The Srieiurus, alCio an inhabitant 
of the darkest foie^t, and ]uovidetl with 
sharply curved claws, never >ecks its food 
on trees, but exclusively t»n the ground, 
among the deeaying talhai haves; but. 
strangely en(aii:h. when alariiKd it tlies to 
the trunk of the neaie-'t tree, to which it 
clings in a vcrlie.il position, ami. remaining ) 
silent and motiimless. e-siapes ob'ervatiou • 
by means of its d.nk protci tive color. — llru i 
sox yaluralist in Im Plata, cli. IS, p. *J4t». 

(C. & 11., IHIb").) ! 

535. COLOR AS PROTECTIVE FROM ; 
HEAT — Whiif for ^filitnrif i’td/ormM. — By 
instinct, or periiaps as the result of the ex- 
perience of eeuliiries, the tiative AlgeriaiH 
have adopted white as the color for their 
clothing. Evidently th«y never ilnaiii of 
nuinufacturing uniforms of colored wmdeti 
cloth. It would be po^Hibh- to shade sol- , 
diers on a march, or other (‘\j)editi^in, from , 
the sun's rays, with tlie aid of a simple cot- ; 
ton burnoose at only a .-lightly inereased . 
cost, and whose volume wonbl be very little, 
lliis is an experinient worth trying, at least 
on a small sealo; the u-e of t!ii- vestment 
would have as an immedi.ite result the pla- | 
cing of the ssoldicr within a nicdium cooler 
by ten or a dozen degrees, and all phy.Hieians j 
who have accompanied trf>f»jts lui a march • 
are aware that a iiunibiT of degrees more or i 
less for a man that is fatigued, or has an 
attack of fever, or is wotiiuled, is a que.*^tion ! 
of life or death. In any e,i.,e, it would ab 
W'ajs l)e >vell to place sV.me of these white 
vestures at the disjios.il of the pliysician for 
the use of sick men menaced or attacked by 
congestion during a inaitli. — C 'oi i.ikr Ljt 
p6ricnc€s sur lea f^toffca fjui arrmit A con 
fectionner lea V^tementa MilifairrM. p. IdS, 
Journal de la Phpsiolopii dr V Homme et dcs 
Animaum, (Translated for Pcxcnlific Side- 
L'rjhta.) 


* 630. COLOR, DBPBNDENCB OF, OIT 

OBSERVER— Cotor-bfindwess — The World in 
Chiaroscuro. — It is agreed alike by physi- 
cists and physiologi.sts that color does not 
exist as such in the object itself, wdiich has 
merely the power of reflecting or transmit- 
ting a certain number of millions of undu- 
lations in a second, and these only produce 
that afleetion of our eonseiousness.W’meh we 
call color, when they fall upon the retina of 
the living percipient. And if there be that 
defect eitiicr in the retina or in the appara- 
tus behind it, which we call “ eolor-blind- 
ne.ss” or Daltonism, some particular hues 
cannot he distinguished, or there may even 
be no powir of distingiiisliing any color 
whatever. If we were all like Dalton, we 
should see no dillVrenee, except in form, be- 
tween ripe cherries hanging on a trt'C and 
file green leaves around them; if we were 
all all'iiteil with the severest ft)rm of eolor- 
blindiie--. the fair face of Nature would be 
-ecu by u- as in the ehiaroseuro of an en- 
graving oi one of 'rurner's landscapes, not 
a** in tilt* glowing hiie.s of tlu* womlrous pic- 
ture itst If.— ( akckxtkk Satan: anti Man, p. 
•itU. (A., 18811.) 

537. COLOR IN FLOWERS AND 
FRUITS — liniuty SahHcrrrs a Purptmr.— Be- 
tween fruit.s and tiowers, in the matter tif 
tolof, tliere is a close ami intimate as•^oeia■ 
tion. I'm ix -• lioolboy who in tauglit botany 
Knows tii.it flowers are eolored to attract 
iiin»Mts, whiii* tlie insects in turn ero'*s- 
feiti)izt‘ the plants by carrying tin* pollen- 
dunt fiom one flower to another tlower of 
iIm* H.ime >j)ei ies. (Vdor in flowt*r.s, then, has 
a piiipon** all undreamt tif by tlu* ohler Init- 
;ini-*ts. What of fruits’ t'ohir here, in the 
logical niMjui Tice «*f cvent'^. munt be crediteil 
with a jHjitionc also. E<l us see what that 
dcnjgii may la*. \\ hen you look (it an apple 
or ftiangc you are struck by the apparently 
big size of the edible part of the fruit, and 
by the relatively small size of the Hei*ds. 
(dmjiared with, say, the fruit.s of a butler- 
cup, irpiesenled by the ecdlcction of little 
dry green bmlies borne on the <‘mir of the 
flower-stalk, the apple, orange, peach, plum, 
and (herry are gramiiose in the extreme. 
The iipple-nnb*«tane<* 'does not nourish the 
seeil. 'I'here is no question of nutrition in- 
volved in the matter at all. The seeds are 
all ready to firoduce the new plants, and lie 
eoiiwaled within the apple, nml cherry or 
plum stone, waiting their season and o])por 
tniiity. Why, then, all this big growth of 
eatable material? The answer is, ** For the 
birds and insects, and lor any other animal 
agencies which will help the plant on its 
way of life.** The blackbirds that pock at 
the peaches and apples are Nature’s aorvi- 
tors. They come for their food to the garden- 
er’s preserves. and as they split iif' (he dainty 
succulent fruit, they ]il>ernte [and scatter] 
the seeds, and thus secure the prospect of 
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fresh generations of plants. — A xdrew Wil- 
sox Glimpses of yature, ch. 22. p. 72. 
(Hum., 1892.) 

538. COLOR OF PIGMENTS- A j 

iion and Hcfiection Unite to Determine — j 
The Hose Seen by Light Jiejfrcted Hack i 
through Its Hubs t a nee- -Exhaustion by I 
Waste of Eehocs. — Pigments are romjiosed j 
of particles mixed with a vehicle: hut liow 
intimately soever the particles may la; j 
blended, they still remain particles, sepa- ■ 
rated it may be by exceedingly minute dis- i 
tances, but still separated. To u>-e the | 
scientilic phrase, they are nut optically con- | 
tinuous. Now, wherever optical c<»utimiity I 
is ruptured we liave rctlection of tlic incident j 
light. It is the multitude of irtlcM-tions at , 
the limiting surfaces of the particles that j 
prevents ligiil from passing through gla-s, 
or rock salt, when these transparent snh- i 
stances are p<)unde<l into powder. The light j 
here is exhauste<l in a wa-'tc of echoes, not ; 
extinguished by true absorption. It i'^ the . 
same kind of ivdlection tluit rentiers the ; 
thunder-cloud so impervious to light. Such | 
a cloud is composed of jcirtiele- of w.iter j 
mixed with particli's (»f air. both >ej>a lately | 
transparent, but practically op.i(|u<‘ when | 
thus mixed together. In the ea^e of pig- , 
ments, then, the light is relleetcd at the lini- i 
iting surfaces of the particles, but it is in 
part absorbe<l within the particles. The re* 
flection is neeer^.sary to send th»‘ light ba(‘k 
to the eye; the absorption is necessary to 
give the body its color. The same remarks 
apply to flowers. The rose is n‘d in virtue, 
not of the light reflected from its surface, 
but of light which has enterctl its siibstarce. 
W'hieh lias been reflected from .surfaces 
wdthiii, and which in returning through the 
substance has had it.s green extinguished. 

A similar pro<‘ess in the ea^c of liard green 
leaves extinguishes the red, and sends gnH*n 
light from the body of the leaves t(» the eye, 
— Tyniull Lectures on Light, lect. 1, p. 34. 
(A., 1898.) 

539, COLOR OF THE SKY^Ums of 

Flowers Due to Absorption — Fine I*artirhs 
Make Niue of Sky — Alpine Sunrise ami Sun- 
scf.— -First, then, with reganl to the sky: 
how is it produced, and can we not repro- 
duce it? It.s color hits not the same origin 
as that of ordinary coloring matter, in 
>yhich certain portions of the white solar 
light are absorbed, the color of the body be- 
ing that of the light which remains. A vio 
let is blue because its molecular texture 
enable.s it to quench the yellow and red (‘on- 
stituents of white light, and to .send back 
the blue from its interior. A geranium is 
red because its molecular texture is such as 
quenches all rays except the red. Sueh col- 
ors are called colors of absorption ; but the 
hue of the sky is not of this ciiaracter. The 
blue light of the sky is scattered light ; and, 
were there nothing in our atmosphere com- 
petent to scatter the solar rays, we should 
see no blue firmament, but the mere dark- 


ness of infinite space. The blue of the sky 
i.s produced by perfectly colorless particles. 
JSmallnes.s of si/e alone* is re<juisite to insure 
the selection and reflection of this color. Of 
all the visual waves emitted by the sun, the 
shortest and smallest are those correspond- 
ing to the color blue. To such small waves 
minute i)articles offer more obstruction than 
to large ones, hence the ]>redomi nance of 
blue color in all liglii r(*fh*rtefl from such 
])articles. 'I'lie erim.-on glow of the evening 
and the morning, se(*n so finely in the Alps, 
is due, on the other hand, to transmitted 
light; that is to .say. to light which, in its 
pa.-^sage through great atmospheric dis- 
tunecs, has its blue cr)n*'tituents sifted out 
of it by repeated collision with suspended 
partielo. — Tyndall JJeat a Mode of Motion, 
le<l. 10. p. 484. (A.. ItlOO.) 

540. May Be Produced 

Arti/ieialhf — Light Liberates Atoms from 
\ npor. — W'e can liberate, in air, particles* of 
a si/e ea]>ahle of producing a blue as deep 
and pure as the a/iire of the firmament. In 
fact, artificial skies may he thus generated, 
which prove their brotherhood with the nat- 
ural sky by e.xbibiting all its phenomena. 
Tliere are e(>rtain elieini<al compound.s — 
aggregates of moleeiibs — the constituent 
atoms of which are readily shaken asunder 
hy the impact of special waves of light. 
Probably, if not certainly, the atoms and 
the wa\^s are so related to each other, as 
regartls vibrating peiio»l, that the wave- 
motion can aecuumlate until it becomes dis- 

j niptive. A great number of substances 
might be mentioned whose vapors, when 
mixed with air and subjeeteil to the action 
of a solar or an electric beam, arc thus de- 
composed. tlie products of decomposition 
j hanging as litpiid or <olid particles in the, 
i beam which generate^ them. . . . Like 

j the natural sky, the artificial one shows all 
' the i*olors of the s]>eetruTU, hut blue in ex- 
i eess. — Tyndai L Fragnu nf s of Science, vol. i, 

! eh. o. p. 1-^7. ( 18!t7.1 

54 1 . COLORATION, PROTECTIVE, UNI- 
VERSAL — Xaiural Ohjt ets of Every Kind Imi- 
tated hy J.iring b* (/>.-- Protective colora- 
tion. in some of its varied forms, has not 
improhnhly modified tlie appearance of one- 
half of the animals living on the globe. The 
white of arctic animals, the yellowish tints 
of the <lesert forms, the dusky hues of ere- 

I piiscular and nocturnal species, the trans- 
parent or bluish tints of oceanic creatures, 
represent a vast hn^t in themselves; but we 
have an equally numerous body whose tints 
are adapted to tropical foliage, to the bark 
of trees, or to the soil or dead loave.s on or 
among which they habitually live. Then we 
have the innumerable special adaptations to 
I the tints and forms of leaves, or twigs, or 
flowers; to bark or moss; to rock or pebble; 
hy which such vast numbers of the insert 
tribes obtain protection: and these various 
forms of coloration are equally prevalent in 
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the waters of the seas and oceans, and are 
thus coextensive with the domain of life 
upon the earth. — Wallace Darwinisniy eh. 
8, p. 155. (Hum., 1889.) 

542. COLOR-BLINDNESS— J/ore Com- 
mon among Men than among Women — De^ 
feet Commonly Congenital. — Color-blindness 
is found much more common among men 
than women. Out of one hundred and fifty 
registered cases, there arc but six of fe- 
males, and one of these is doubtful. It has 
been conjectured that needlework on a va- 
riety of colored articles might be the means 
of counteracting the tendency to this defect, 
as well as to protlucc a delicacy of discrim- 
ination of dilTerent shades of color not pos- 
sessed by those otherwise employed. But in 
answer to this it has been remarked, that in 
the case of “ Daltonians ” engaged in paint- 
ing there has been found but little, if any, 
improvement of the condition of vision ; and 
the very employment of the females on 
works which rcHiuire a constant comparison 
of color would daily reveal cases of blind- 
ness of this kind did it frequently exist in 
the female sex. This peculiarity of vision is 
principally congenital. Professor Wartmann 
has found but two exceptions. In one of 
these, colors were perceived in the usual 
manner until at the ninth year, when the 
boy received a violent blow on the head, 
which fracturc<l the skull, and rendered a 
surgical operation necessary. The fact, h^'v- | 
ever, that three of the brothers of this imli- | 
vidual were afTccted ^^ith the same kiml of | 
vision renders it probable that he was con- 
stitutionally predisposed to this peculiarity. ! 
— Henry Scientific Works, vol. i. p. 

(Sm. Inst.. 1886.) 

543. COLORS IN DEEP-SEA FISH- i 

Dark or Dull Hues Prevail . — The majority 
of the fish are dark brown or black, but ; 
many other colors are rejiresentcd, . . . j 

Many examples could be given to show the ; 
prevalence in these regions of these black, | 
dull, and pale uniform coiors. lint there i 
are many exceptional eases. — Hickson 
Fauna of the Deep Hea, eh. 4. p. 59. (A., 

1894.) 

544. COLORS OBTAINED FROM THIN 
FILMS — Due to Interference of JjUjkt-xrares . — 
He [Robert Hooke] then de.scribcs fully and 
clearly the experiment with presse<l glas.ses : 

“ Take two HiT»all pieces of grouml and pol- 
ished looking glass plate, each about the big- 
ness of a shilling; take these twr? dry, and 
with your forefingers and thumbs press them 
very hard and close together, and you shall 
find that when they approach each other 
very near there will a])j>ear several irises or 
colored lincR, . . . and yoa may very 

easily change any of the colors of any part ■ 
of the interposed body by pressing the plates * 
closer and harder together, or leaving them I 
more lax — that is, a part whieh appeared ' 
colored with a ic.l may he presently tinge^^ ! 
with a yellow, blue, green, purple, or the i 


ike. Any substance,” he says, ** provided it 
be thin and transparent, will show these 
colors.” Like Boyle, he obtained them with 
glass films ; he also ” produced them with 
bubbles of pitch, rosin, colophony, turpen- 
tine, solutions of several gums, as gum ara- 
ble in water, any glutinous liquor, as wort, 
wine, spirit of wine, oil of turpentine, glare 
of snails, etc.” [See Colors of Tuin 
Plates, 648-9.] — Tyndall Lectures on 
Light, lect. 2, p. 70. (A., 1898.) 

545. COLORS OF SPECTRUM-Aris- 

toilers Theory of Combination of Black and 
White — Experiment Disposes of Ancient Er- 
ror. — Aristotle taught that black and white 
are the two fundamental qualities of light, 
and that every color can be obtained from 
their intermixture in varying amounts. 
. . . The Aristotelian view of the origin 

of color prevailed uhtil modern times. 
Goethe defended it, and many of his admir- 
ers are its enthusiastic champions. But it 
has been banished from scienee these two 
hundred years, thanks to Newton’s discov- 
eries. Newton said to himself: If there 
really are simple kinds of light or simple 
colors, which intermi.x in various ways, we 
must be able Imth to isolate and to recom- 
bine the .simple constituents of any given 
compound color. That meant that the whole 
quei4ion was referred to the tribunal of ex- 
periment, where alone it could he <lefinitely 
answered. For direct perception is decep- 
tive. Gan the chemist “ see ” of what ele- 
iiHUits a body Is composed? Of course not. 
We know that Ixxlies of very difTcrent 
clieinical composition appear just alike. 
May not tlu* Name hold of light? May not 
-iniilar kind.s of light give rise to dirferent 
mixtures, and ditTcrenl kinds to similar 
mixtures? So Newton lookc<l round him 
for a means of analyzing compound light, 
and by a happy accident found wbat be 
wanted in the refraction of light by the 
l»ri-m.— Wi'NDT Psychology, Icct. 0. p. 88. 
(Son. A Co.. 1896.) 

545. COLORS OF STARS— Change of 
( nlor of Sirius . — The Greek astr^omers 
were acquainteil with reil stars only, while 
modern science has discovere<l, by the aid of 
the telesi-ope, in the* radiant fields of the 
starry he;r\'en, as in the blossoms of the 
pbanerogamia, and in the metallic oxids, al- 
most all the graflations of the prisinatie 
spectrum between the extremes of refrangi- 
bility of the red and the violet ray. Ptole- 
my ennmer.ites in bis catalog of the fixed 
stars six {i' 6 k ippot) fiery red stars — viz.. 
Arcturus, Aldebaran, Pollux, Antares, a 
Orionis (in the right shoulder), and Sirius. 
C’leonuMles even eomnares .Antares in Scorpio 
with the fiery red ^lars, which is called both 
Trvp^6^ and Of the six above- 

named stars, five still retain a red or red- 
dish light. Pollux is still indicated aa a 
rfxldish but Castor us a greenish star. 
Sirius therefore affords the only example of 
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an historically proved change of color, for i# 
has at present a perfectly white light. A 
great physical revolution must therefore 
have occurred at the surface or in the photo- 
sphere of this fixed star. — Humboldt Cos- 
mos, vol. iii, p. 130. (H., 1897.) 

547, Variety arul Con- 

trast of — Instances of Double, Triple, and 
Multiple Stars, — Stars have also been 
noticed which, instead of showing a white 
or golden light, as is generally the case, are 
colored with the most vivid tints, such as 
those of the emerald, sapphire, ruby, topaz, 
garnet, and the finest of our precious stones. 
The telescope has discovered a large number 
which, instead of being single, as they ap- 
pear to the naked eye, arc double, composed 
of two stars close together which turn round 
each other in revolutions which we have al- 
ready been able to calculate, and which in- 
clude the moat varied periods, from a few 
years to several centuries and even thou- 
sands of years. Sometimes the system is 
triple: a bright star is seen accompanied by 
two little companions, and while these two 
revolve round each other, they move to- 
gether and revolve round the large one. It 
IS among these multiple systems that we 
find the most wonderful contrasts of colors. 
The science is already so far advanced in 
this respect that I have been able to form a 
catalog of nearly 1,000 double stars in 
certain motion, and to construct a chart of 
more than 10,000 double stars which have 
been discovered. — F lammahiun Popular As- 
tronomy, bk. vi, ch. 3, p. 580. {.\.) 

548. COLORS OF THIN PLATES— 

Films of Any Kind Illustrate — Seu'Uat 
lilou iny Soajt huhbh s . — This subject [of 
the interference of light-waves] may be il- 
lustrated by the class of phenomena which 
first suggested the undulatory theory to the 
mind of Hooke. These arc the colors of thin 
transparent films of all kind**, known as the 
colors of thin plates. In tliis relation no 
object in the world possesses a dct'per scien- 
tific interest than a common soap-bubble. 
.And here let me .say emerges one of the tlifli- 
cultioi whieh the .student of pure science eii- 
oountors in the presence t»f “practical” com- 
munities like those of America and Kng- 
land; it is not to.be expected that sucli 
eommunitie.s can entertain any pndound 
sympathy with labors which semn so far re- 
moved from the domain of practise as many 
of the labors of the man of science are. 
Imagine Dr. Draper spending his days in 
blowing soap-bubbles and in studying their 
colors! Would you show him the necessary 
patience, or grant him the necessary sup- 
port? And yet, be it remembered, it was thus 
that minds like those of Hoyle, Newton, and 
Hooke were occupied; and that on such ex- 
periments has been founded a theory the is- 
sues of W’hich are incalculable. I see no 
other vvay for you. laymen, than to trust the 
scientific man with the choice of his inquir- 
ies; he stands before the tribunal of his 


peers, and by their verdict on his labors you 
ought to abide. — Tyndall Lectures on Light, 
lect. 2, p. 65. (A., 1898.) 

540. Interference of Ldght- 

waves Illustrated — Prismatic Colors of a 
Film of Spirit of Turpentine on Water . — 
Take with you a little bottle of spirit of tur- 
pentine, and pour it into one of your coun- 
try pond.s. You wdll then see the flashing of 
those colors over the surface of the water. 
On a small scale w’e produce them thus: A 
common tea-tray is filled with water, be- 
neath the surface of which dips the end of a 
pipette. A beam of light falls upon the 
w'ater, and is reflected by it to the screen. 
Spirit of turpentine is poured into the 
pipette; it descends, issues from the end in 
minute drops, which rise in succession to 
the surface. On reaching it, each drop 
spreads suddenly out as a film, and glow’ing 
colors immediately flash forth upon the 
screen. The colors change as the thickness 
of the film changes by evaporation. They 
are also arranged in zones, in consequence 
of the gradual diminution of thickness from 
the center outwards. [See Colors Obtained 
FROM Thin Fit.ms; Light, Dot hi.e Kefleg- 
TION OF. Plates; etc.) — Tyndall Lectures 
on Light, lect. 2. p. 67. (A., 1898.) 

550. COLORS RESULTING FROM 
MOLECULAR ARRANGEMENT OF SUB- 
STANCES — It is the molecular arrange- 
ment of rellceting or transparent substance.s 
which gives rise to the different reflections 
of light — that is to say. the colors. A slight 
difference produces here a blue eye, pensive 
and thoughtful, there a brown eye with half- 
hidden flames, there a look dull and dis- 
tasteful. The dazzling rose which blooms in 
the tlower-garden receives the same light as 
the lily, the buttercup, the cornflower, or the 
violet: molecular reflection produces all the 
difference: and we might even say, without 
metaphor, that objects are of all colors ex- 
cept that which they appeaY. Why is the 
meadow* green? Heeause it keeps all except 
the green, which it does not want, and sends 
back. Whitt* is formed by the reflective na- 
ture of an object which keeps nothing and 
returns all; black, by a surface whi(‘h keeps 
all and sends back nothing. — Flam MARION 
Popular Astronomy, bk. iii. ch. 7, p. 321. 
(A.) 

551. COMBINATION MAY PERISH- 

Subsfonce or Agent .}fust Pemain. — There is 
no existing order — no present combination 
of matter or of force — which we cannot con- 
ceive coming to an end. Hut when that end 
is come, we cannot conceive but that some- 
thing must remain — if it be nothing else 
than that by which the ending was brought 
about.— Argyll (nity of yature, ch. 4. p. 
85. (Hurt.) 

552. COMBINATION OF INTELLI- 
GENCE— T5c Republic of the Stars— Py Flee- 
iricity the Astt'onomer Looks from All Parts 
of the World at Omv.— Modern facilities of 
communication have helped fo impress more 
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deeply upon modern astronomy its associ- 
ative character. The electric telegraph gives 
a certain ubiquity which is invaluable to an 
observer of tlie skies. With the help of a 
wire, a battery, and a code of signals, he 
secs whatever is visible from any portion of 
our globe, depending, however, upon other 
eyes than his own. and so entering as a unit 
into a wide-spread combination of intelli- 
gence. The press, again, has been a potent 
agent of cooperation. 1 has mainly con- 
tributed to unite astronomers all over the 
world into a hoily animated by the single 
aim of collecting “particulars” in their 
.special branch hu* what Bacon termed a 
History of Nature, eventually to be inter- 
preted according to the sagacious insight of 
some one among them gifted above his fel- 
lows. — Ci.KRKK Historif of Asfnniomi/, int.. 
p. 7. (Bl., IStm.) 

553. COMBINATION OF THE SEEM- 
INGLY INCOMPATIBLE — FohsUh Kjuied 

from Drjiths uf — At Vesuvius 

fragments of limestone are frequently 
ejected, and may be picked up all over the 
slopes of the mountains. Those limestone- 
fragments frequently contain fossils, and 
Professor (luiscardi. of Naples, has been 
able to collect several huntlred spi^des of 
shells, transported thus by volcanic action 
from the rock-rlia-'scs which form the foun- 
dation of the volcano of Vesuvius. The ac- 
tion of water at a high temperature, and 
under such enormous pressure as munt exist 
beneath volcanic mountains, has often pro- 
duced changes in tin* rocks of which frag- 
ments are ejected from volcani(* vents. — 
Judd Volaniovs, ch. 3, p. 4.5. (A., IHIML ) 

554. COMBINATIONS, HUMAN, MUST 

ACT WITH NATURE— Combination is nat- 
ural to man. The desire for it and the need 
of it grow with the growth of knowledge 
and with the iacreasing complicaiiim.-) of so 
ciety. It has now', for the most p.art. 
emerged from ilie stage of rude ignorance 
which led to the breaking of machinery. It 
is conducted, comparatis «dy at least, with 
high intelligence, and aims for the mo-t part 
at legitimate f)bieets of <h*'-ire. Yet in the 
rebellion which Ins been rou-ed ag.tin^i the 
doctrines of ncces-.ity. founde<l on false con- 
ceptions of invariable law, thme is a con- 
stant danger lest the spirit of asnociution 
should attempt to act again-.t Nature^ in- | 
stead of acting witli it. — .-\uoyli. Kfitjn of I 
Lau*. ch. 7, p. 224. (Burt.) | 

555. COMBUSTION, ITS CHIEF PROD- 
UCTS INVISIBLE — 'the chief pro<lu(‘ts of 
ordinary ec)mljiistion--thMt i>«, the eom- 
pounds of oxygen with the elenientH of coal, | 
wood, and illuminating gas — are only two in i 
number, carbonic dioxid gas and aqueous va- S 
por. These products, as is well known, are 
perfectly colorless and transparent ae/iform 
substances, v. holly without odor or taste, 
and entirely devoid of every active quality. 


For this reason they escape without obser- 
vation from the burning w'ood, ascend our 
chimneys, and by the force of diflusion are 
spread throughout the atmosphere; but if, 
as may readily be done by chemical means, 
we collect the neglected smoke and weigh it, 
we shall find that it weighs much more than 
the burnt wood, and, ns more careful ex|)eri- 
ment.H will show', its weight is exactly equal 
to that of the wood added to that of the 
oxygen of the air consuine<l during the burn- 
ing. — C(K>KE Friiifion and Chemiatnj, ch. 3, 
p. 78. (A., 181)7.) 

550. COMETS ARE MOVING ELEC- 
TRIC LIGHTS — The ga.scous surroundings 
of comets are then largely made up of a 
conqumml of hydrogen with carbon. Other 
materials are also present; but the hydro- 
carbon element is probably unfailing and 
predominant. Its luminosity is, there is 
little doubt, au etleit of electrical excite- 
ment. Ziillncr showed in 1872 tliat, owing 
to evaporation and oilier changes proiiueed 
by rapid aj)proaeh tt) the suii, electrical 
processes of <‘onsidi‘rahle intensity must 
take place in comets; and that their original 
light is immeiliatcly i*oniicctcd with these, 
ami depends upon solar radiation, rather 
through its direct or imlirect (dcctrifying 
cfTects than through its more olivious 
thermal power may be consi<ler<Ml a truth 
pernuinently aispiired to scii*nce. They arc 
not. it thus se»*ms. Iwulies incand«‘sccnt 
through heat, hut glowing by elect licily ; 
and this is (‘^npatildc. under certain cir- 
j cumstanccs. with a relatively low teinpenu 
j ture.--( i.KRKF. llistorif of Astronomy, pt. ii, 

! ch. 10. p. 4I<J. ( Bl.. 180.3.) 

557. COMMUNICATION, ELECTRICAL 

, — I i.viori ftf n i*ossibh Futurv, — In a lecture 
, on .'suhniarine 'rdegrafdiy at the Imperial 
Institute ( Kelii iiarv 1.1. 1807), Professor 
.Ayrton said: “I have tohl you about tlie 
past and about the present. What about 
tlie future? Well, there is no doubt the <Iay 
will come, maybe when you ami I are for- 
got t<*n. when rrqiper wires, gutta-percliu eov- 
«*rings, and iron sheathings w'ill la* relegated 
to the museum of antiquities. I'hen, when a 
person wants to tidegraph to a friend, he 
knows not where, he will call in an electro- 
magnetic voice, wliifh will he heard loud by 
him who has the elci’tro-inagnrtic ear. hut 
will he silent to every one else. lie will eall. 
‘Where are yon?* and the reply will come. 

‘ I am at the bottom of the coal-mine.' or 
‘ (Tossing the Andes,* or * In the middle of 
the Pacifle’: or perhaps no reply will come 
at all. and he may then eonelude the friend 
is tleail.” — F aiiif. UTrrh .M Trlryraphy, pref.. 
p. 7. (I). M. A ( <)., H)()0.) 

558. COMMUNION OF PRIMITIVE 
MAN WITH NATURE-— .la/rononij^ /Ae ^foMt 
Ancirnt of thr HcirncrM — 7*/ic Moon* a Phnsrs 
(he f)ri(fin of the Calnidor — //c Appointed 
the Moon for HraMon/i *’ (Ph. rii\ t !)), — Our 
forf>father9 lived in more intimate com- 
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miinication with Nature than we do. They 
had neither the artitieial life, nor the hy- j 
pocrisy, nor the anxieties created by the 
factitious necessities of modern existence. 

It was they who established the first bases 
of the sciences by the direct observation of 
natural phenomena, if astronomy is the 
most ancient of the sciences, the study of the 
moon was the most ancient of astronomical 
observations, because it was the sim])lest, 
the easiest, and the most us<*ful. Tlie soli- j 
tarj" {(lobe of ni{(bt pours out its calm ami j 
clear li{(ht in th«‘ midst of the silence ami ! 
contemplation of Nature. The succession of ■ 
its phases j)rovi(led shepherds as well as i 
travelers with the first measure of time, 
after that of day and ni;rht, due to the <liur- 
nal rotation of our planet, 'the lunar cres- 
cent, with its melancholy li{(ht, {rave to : 
Nature a pastoral calendar. — K lammauion 
Popular Astronomy, bk. ii, ch. 1, p. fiO. (A.) 

550. COMMUNITY OF NEED AND 
SUPPLY — Chopping- knife in Vne among Kh- , 
kimo Women. — The Kskinio women have a 
knife j)recisely like the ininciiifr-choppers in , 
every kitchen, which they tise at present for 
all sorts of work. Hut is it not intcre>tin{r 
to find dainty little woim-n almost at the ; 
junipinjr-ofT place of the {(lobe Infidinjr on to 
the primeval form of an implement as well 
as its use whose nuxlern representative doe*i j 
service both in our kit(*bens and our sad- ; 
dler-shops? The saddler ami his wife now 
divide between them an implement, which j 
many thousands of years a<jo would have j 
been hers alone, and he wouhi have been de 
filed to touch it. With it, in that early day, | 
she made harness for do^rs and for luT-^elf to i 
wear, besides cutting out clothing and tents, | 
skinning animals, and inineing food. — 
Mason Woman's Share in Primitive Cul- ; 
turc, ch. 2, p. 27. (A., 1804.) 1 

500. COMPARISON OF DIFFERENT 
VIEWS — Celestial Objerts J^ocatetl hy (omhi- 
ning Observations — Transit of Venus — The ; 
Planet a Celestial lnde.r. — 'IVi determine the 
distance of an inaccessible objei t we mur^t 
compare the direction in which it lies as i 
seen from two stations sulfieiently far j 
apart. This, which i.s a principle of ordi- j 
nary land-.surveying, i> equally true of the 
celestial objects. The astronomer deter- j 
mines the moon's distame by observing her 
from the. nortberu and southern hemi- 
spheres, as from the Greenwich Observatory 
and the observatory at ('ape Town; or eWo 
he takes advantage of the fact that the 
earth rotates on her axis, and so carries any 
given station from one side to another in a 
given time. The distance of the sun cab bo 
measured in no other (direct) way. and 
altho we bear of the transits of Venus as 
morns of which the astronomer avails hira- 
aclf to determine the sun’s distance, yet the 
very same principle is involved — the value 
of a transit of Venus depending solely on 
the fact that the observers at two dist 4 int 
stations can in point of fact regard her as a 


celestial index, travcr.sing the sun’s face as 
an index-plate, so that they possess, as it 
were, an in.strument of survey more power- 
ful than any terrestrial instrument. — Huoc- 
TOR Expanse of Heaven, p. 241. (L. (T A 

Co., 1897.) 

5«1. COMPENSATION IN CHRO- 
NOMETER — Self-(uljuHtmeni to Heat or Cold 
— Cause Jiaek of Mechanism. — \N’e find a 
singularly parallel ease in that beautiful 
piece of human workmanship — a clo<-k or 
chronometer so constructed as, by the accu- 
rate “ com pen .sat ion ” of its pendulum or 
balance-wheel, to ke(*p accurate time under 
all ordinary variations of climatic tempera- 
ture. Surely w(* do md consider it a suffi- 
cient accfjunt of its .s«*lf-adjustment to at- 
tribute it to the physical action of heat or 
cold; for this would di^^turb the perform- 
ance of an ordinary ebuk oi walcli. We 
seek the explanation of its special poten- 
tiality*' in tlio compensating apparatus; 
ami wc trace back the origin of this appara- 
tus to the mind of its contriver. So. as it 
seems to me, however long may be the chain 
of “ causation,'’ or the series of “ uncondi- 
tional s<*(piences.’’ tliat may be traceable 
backwards in the ancestral history of any 
organized type, we come to a beginning of 
it, as to the first term of an arithmetical or 
geometrical ]>rogression ; ami we have no 
b*ss to acrount for the common beginning of 
the whole organized creation, with its un- 
limited possibilities of nuMlifieation and 
adaptation, than if we had to account for 
the separate production of each type of 
plant and animal . — ('ahpkntkr Xature and 
Man. lect. IT), p. 442. (A., 1889.) 

5G2. COMPENSATION IN NATURE 

— Inseetivorous Plants Flourish in Poor 
Soil — Interchange of Functions of Organs — 
Roots Ih feet ire u'hen Ltares Supjdy Food. 
— 'riie absorption of animal matter from 
eaptureil inseets explains how I)ro<era can 
lIouri‘'h in extremely poor peaty soil. . . . 

Altbo the leaves at a hasty glance do not 
appear green, owing to the purple color of 
the tentacles, yet the upper and lower siir- 
f;u*os of the Made, the pedicels of the central 
tentacles, and the petioles contain chloro- 
phyl. so that, no doubt, the plant obtains 
and assimilates earbonie acid from the air. 
Nevertheless, considering the nature of the 
soil where it grows, the sujqdy of nitrogen 
would be extremely limited, or quite defi- 
cient, unless the plant had the ])owcr of ob- 
' taining this imp*)rtant element from cap- 
! turotl insects. Wo can thus understand lunv 
i it is that the roots are so poorly <levebq>ed. 

I These usually consist of only two or thrt'o 
slightly divided branches, from half to one 
I inch in length, furnished with absorbent 
hairs. It appears, therefore, that the roots 
serve only to ind)ibe water; tho, no tloiibt. 
ihey would absorb nutritive matter if pres- 
ent in the soil. ... A plant of Drosera, 
with tho edgt's of its h'aves curlcsl inwards, 
so as to form a temporary stomaeh. with tho 
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:glaiid 9 of the closely inflected tentacles pour- 
ing forth their acid secretion, which dis- 
solves animal matter, afterwards to be ab- 
sorbed, may be said to feed like an animal. 
But, differently from an animal, it drinks 
by means of its roots; and it must drink 
largely, so as to retain many drops of viscid 
fluid round the glands, sometimes as many 
as 2t)0, exposed during the whole day to a 
glaring sun. — Darwin Insectivorous Plants^ 
ch. 1, p. 14. (A., 1900.) 

563. COMPENSATIONS OF THE 
DEEP — Lack of Sight Accompanmi by Supe- 
rior Organs of Touch. — The disappearance 
of the sense of sight in the animals of the 
deep sea is sometimes accompanied by an 
enormous development of tactile organs. 
Thus, among fishes we find Bathypterois, a 
form that possesses extremely small eyes, 
provided with enormously long pectoral fin- 
rays that most probably possess the func- 
tions of organs of touch. Among the Crus- 
tacea we find the blind form, Galathodes 
Antoniif with an extraordinary development 
in length of the antennfc, and Nematocar- 
cintiSj with enormously long antcnn;e and 
legs. — Hickson Fauna of the Deep Sea, ch. 
4, p. 75. (A., 1894.) 

664. COMPETITORS, NEW, AFFECT 
PLANT OR ANIMAL IN NEW LAND— 

Hence we can see that when a plant or ani- 
mal is placed in a new country, among new 
competitors, the conditions of its life will 
generally be changed in an essential man- 
ner, altho the climate may be exactly the 
same as in its former homo. If its average 
numbers are to increase in its new home, we 
should have to modify it in a different way 
to what we should have had to do in its na- 
tive country; for we should have to give it 
some advantage over a different set of com- 
petitors or enemies. — Darwin Origin of 
Species, ch. 3, p. 72. ( Hurt.) 


565. COMPLEXITY OF CONSCIOUS- 
NESS ALWAYS — No Feeling or Motive Sim- 
ple and Unmingled. — We have thus fields 
of eonsciousnes.s — that is the first general 
fact; and the second general fact is that the 
concrete fields are always complex. They 
contain sensations of our bodies and of the 
objects around us, memories of past experi- 
ences and thoughts of distant things, feel- 
ings of satisfaction and dissatisfaction, de- 
sires and aversions, and other emotional 
conditions,^ together with determinations of 
the will, in every variety of permutation 
and combination. — Tames Talks to Teachers, 
ch. 2, p. 17. ( fl. 11. & Co., 1900.) 


566. COMPLEXITY OF HUMAN 
brain AND FINENESS OF STRUCTURE 

— Adapted to Freedom and Variety of Hu- 
man Thought, — When it is remembered, in- 
deed, that the brain itself is very lar^e, the 
largest mass of nerve-matter in the organic 
w^orld ; when it is further realized that each 
of the cells of which it is built up mcasurcjH 
only one-ten-thou«andth of an inch in 


diameter, that the transit-fibers which con- 
nect them are of altogether unimaginable 
fineness, the limitlessness of the powers of 
thought and the inconceivable complexity 
of these processes will begin to be under- 
stood. — Drummond Ascent of Man, p. 286, 
(J. P., 1900.) 

667 . COMPLEXITY OF THE STRUG- 
GLE FOR LIFE — Humbleheea — Field-mice — 
Cats. — Humblebees alone visit red clover, 
as other bees cannot reach the nectar. , . . 
Hence we may infer as highly probable that, 
if the whole genus of humblebees became 
extinct or very rare in England, the red 
clover would become very rare, or wholly 
disappear. The number of humblebees in 
any district depends in a great measure 
upon the number of field-mice, which destroy 
their combs and nests; and Colonel New- 
man, who has long attended to the habits of 
humblebees, believes that “ more than two- 
thirds of them are thus destroyed all over 
England.” Now the number of mice is 
largely dependent, as every one knows, on 
the number of eats. . . . Hence it is 

quite credible that the presence of a feline 
animal in large numbers in a district might 
determine, through the intervention fir.st of 
mice and then of bees, the frequency of cer- 
tain flowers in that district. — Darwin Ori- 
gin of Species, ch. 1, p. 68. (Burt.) 

568. COMPLEXITY REQUIRES 
TIME FOR DEVELOPMENT — Two or- 
ganisms of the same size, but belonging to 
different grade.s of organization, will require 
different periods of time for their develop- 
ment. Certain animals of a very lowly or- 
ganization, such as the Rhizopoda, may at- 
tain a diameter of .5 mm. and may thus 
become larger than many insects* eggs. Yet 
under favorable cireumstaiice.s an ameba 
can divide into two animals in ten minutes, 
while no insect’s egg can develop into the 
young animal in a less period than twenty- 
four houns. Time is required for the devel- 
opment of the immense number of cells 
which must in the latter case arise from the 
single egg-cell. — Weismann Heredity, vol. i, 
ch. 1, p. 8. (Cl. P., 1891.) 

569. COMPOSITION OF FORCES- 

Path of a Pendulum Changed to an fJllipse. 
— Suspended before you is a pendulum, 
which, when drawn aside and liberated, os- 
cillates to and fro. If, when the pendulum 
is passing the middle point of its excursion, 

I impart a shock to it tending to drive it at 
right angles to its present course, what oc- 
curs? The two impulses compound them- 
selves to a vibration oblique in direction to 
the former one, but the pendulum still oscil- 
lates in a plane. But, if the rectangular 
shock be imparted to the pendulum when it 
is at the limit of its swing, then the com- 
pounding of the two impulses causes the sus- 
pended ball to describe, not a straight line, 
but an ellipse; and, if the shock be com- 
petent of itself to produce a vibration of the 
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same amplitude as the first one, the ellipse 
becomes a circle. — T yndall Lectures on 
Light, lect. 4, p. 142. (A., 1898.) 

570. COMPREHENSIVENESS OF 
GENIUS — Newton Proved GravitcUion by 
Sludging the Disturbances of the Moon's 
Motion , — It was in dealing with these dis- 
turbances [of the moon] that Newton showed 
with what wonderful mental powers he had 
been endowed. He tracked the moon through 
all her movements, and measured the sun’s 
action on her in all positions; he showed 
where she would be hastened, where re- 
tarded, where drawn away from the earth, 
where drawn closer, where her path 
would be more tilted, where less, where its 
eccentricity \vould be increased, where di- 
minished. All the peculiarities of motion 
thus calculoted from the law of gravitation 
were found to accord in the most convincing 
manner with those peculiarities actually ob- 
served in the moon’s motions which had long 
perplexed astronomers. The demonstration 
of the law of gravitation was so complete, as 
it thus first came from Newton’s hands, that 
within a very short time men of science were 
thoroughly convinced, and the law of gravi- 
tation has not been seriously questioned 
fiom that day to this. — Proctor Expanse of 
Ucav'n. p. nil. (L. G. & Co.) 

571. COMPREHENSIVENESS 0 F 
THE HUMAN MIND — Man Reads System 
into Ehcuomena . — Through this faculty of 
invention the whole earth is man’s. There 
is not a lone island fit for his abode whereon 
some Alexander Selkirk has not made a 
home. Every mineral, plant, and animal is 
so far known that a place has been found 
for it in his System a Naturce. Every crea- 
ture is subject to man; the winds, the seas, 
the sunshine, the lightning do his bidding. 
Projecting his vision beyond his tiny planet, 
this inventing animal has catalogued and 
traced the motion of every star. But his 
cro^vning glory (which always fills me with 
admiration) is liis ever-increasing compre- 
hensiveness. After centuries of cultivating 
acquaintance with the discrete phenomena 
around him, he has now striven to coordi- 
nate them, to make them organic, to rca<l 
system into them. He has learned by de- 
grees to comprehend all things as parts of a 
single mechanism. Sir Isaac Newton and 
Kepler conceived all objects and all w’orlds 
to be held by universal gravitation. — Mason 
The Birth of Invention. Address at Cen- 
tenary of Am, Pat. System, Washington, D. 
C., 1891; proceedings, p. 403. 

572. COMPULSION ABOLISHES 
MORAL QUALITY OF ACTIONS- If any 
human action is determined not by any mo- 
tive whatever, but simply by external or 
physical compulsion, then no moral element 
is present at all, and no perception of the 
moral sense can arise respecting it. Free- 
dom, therefore, in the sense of exemption 
from such compulsion, must be assumed as 


a condition of human action absolutely es- 
sential to its possessing any moral character 
whatever. — Aboyll Unity of Nature, ch. 9, 
p. 197. (Burt.) 

573. COMPULSION OF BODY BY 

MIND — The *^Mowntain Sickneas*'— Milk Re- 
freshes Alpine Climber. — It is not good to 
go altogether without food in these climbing 
expeditions ; nor is it good to eat copiously. 
Here a little and there a little, as the need 
makes itself apparent, is the prudent course. 
For, left to itself, the stomach infallibly 
sickens, and the forces of the system ooze 
away. Should the sickness have set in so as 
to produce a recoil from nutriment, the 
stomach must be forced to yield. A small 
modicum of food usually suffices to set it 
right. The strongest guides and the sturdi- 
est porters have sometimes to use this com- 
pulsion. ... On the present occasion I 
had a bottle of milk, which suits me better 
than anything else. That and a crust are 
all I need to keep my vigor up and to ward 
off le mal des montagnes. — ^Tyndall Hours 
of Exercise in the Alps, ch. 25, p. 302. (A., 

1808.) 

574. CONCENTRATION OF INDUS- 
TRY — The Factory System Antedates Steam — 
Apprenticeship an Incident. — And just as 
Hargreaves and Arkwright and Crompton 
were inventing the new machines which were 
to be moved. Watt was laboring at the new 
power which was to move them. But mean- 
while, before the steam-engine had been 
made available, the factory system had be- 
gun under the old motive power of water; 
and here it is very curious to observe how 
each stage in the progress of discovery had, 
by way of natural consequence, its own 
.special elTect on the conduct and the wills of 
men. \’i*ry soon the course of every moun- 
tain stream in Lancashire and Yorkshire 
w’as marked by factories. This again had 
another consequence. It w’as a necessity of 
the case that such factories must generally 
be situated at a distance from preexisting 
populations, and, therefore, from a full sup- 
ply of labor. Consequently they had to 
create communities for themselves. From 
this necessity, again, it arose that the 
earlier mills were worked under a system of 
apprenticeship. The due attendance of the 
requisite number of “ hands ” w’as secured 
by engagements which bound the laborer to 
his work for a definite period. — Argyll 
Reign of Laic, ch. 7, p. 207. (Burt.) 

575. CONCENTRATION OF POWER 

— Through a Three-foot Burning-glass the 
Sun's Heat Vapon:res Diamond — A Partial 
Revelation of the Heat of the Sun's Surface 
— Source of Heat Exceeds Its Reflection or 
Refraction. — One certain thing is this — that 
we cannot by any contrivance raise the tem- 
perature in the focus of any lens or mirror 
beyond that of its source (practically we 
cannot do even so much) ; w^e cannot, for 
instance, by any burning-lens make the 
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image of a candle as hot as the original 
flame. Whatever a thermometer may read 
when the candle-heat is concentrated on its 
bulb by a lens, it would read yet more if the 
bulb were dipped in the candle-flame itself; 
and one obvious application of this fact is 
that tho we cannot dip our thermometer in 
the sun, we know tliat if we could do so 
the temperature would at least be greater 
than any we get by the largest burning- 
glass. We need liav’c no fear of making the 
burning-glass too big; the temperature at 
its solar focus is always and necessarily 
lower than that of tlie sun itself. 

For some reason no very great burning- 
lens or mirror lias been constructed for a 
long time, and we have to go back to the 
eighteenth century to see what can be done 
in tliis way. . . .<* 

In England, the largest burning-lens oti 
record was made . . . by an optician 

named Parker for the English Covernment. 
who designed it as a present to be taken by 
Lord Macartney’s embassy to the Emperor 
of China. Parker s lens was three feet in 
diameter and very massive, being seven 
inches thick at the center. In its focus the 
most refractory substaiK'es wer/* fused, and 
even tlic diamond was reduced to vapor, oO 
that the temperature of the sun's surface is 
at any rate higher than this. — L axolky AVie 
Astronomy f eh. 4, p. 102. (If. M. & Co.) 

570. CONCEPTION, INFINITE, FROM 
FINITE EXPEmE^CE— Indestructibility of 
Matter and of Force . — It is indeed of the 
highest importance to observe that some of 
these conceptions, especially the indestructi- 
bility of matter and of force, belong to the 
domain of science. ... As now accepted 
and defined, they are the result of direct ex- 
periment. And yet, strictly speaking, all 
that experiment can do is to prove that in 
all the cases in which either matter or force 
seems to be destroyed, no such destruction 
has taken place. Here then we have a very 
limited and imperfect amount of experi- 
ence ” giving rise to an infinite conception. 
But it is another of the suggestions of the 
agnostic philosophy that this can never be a 
legitimate result. Nevertheless, it is a fact 
that these conceptions have been reached. 
They are now universally accepted and 
taught as truths lying ni the foundation of 
every branch of natural science — at once the 
beginning and the end of every physical in- 
vestigation. — Argyll Unity of yatun, ch. 
4, p. 85. (Burt.) 

577. CONCEPTION OF A FINITE 
CREATOR — God IIi7n.Helf Viewed /m Kin fayed 
in the Struggle against Tnr.vitahic Kvil — 
MilVs Belief .— [John Stuart Mill) does 
not undertake to suggest how why the 
divine power is limited; but he distinctly 
prefers .the alternative which sacrifice^- the 
attribute of omnipotence in order to pre- 
serve in our conception of Deity the attri 
bute of goodness. According to Mr. Mill, 
we may regard the all-wise and holv Deity 


as a creative energy that is perpetually at 
work in eliminating evil from the universe. 
His wisdom is perfect, his goodness is in- 
finite, but his power is limited by some inex- 
plicable viciousness in the original constitu- 
tion of things which it must require a long 
succession of ages to overcome. I» such a 
view Mr. Mill sees much that is ennobling. 
The humblest human being who resists an 
impulse to sin, or helps in the slightest de- 
gree to leave the world better than he found 
it, may actually be regarded as a partici- 
pator in the creative \vork of God; and 
thus each act of human life acquires a sol- 
emn significance that is almost overwhelm- 
ing to contemplate. — Fiske Through Nature 
to God, pt. i, ch. 3, p. 17. (H. M. & Co., 

1900.) 

578. CONCEPTIONS FOUNDED ON 

EXPERIENCE — The Falling Atoms'* of 
Ancient Philosophy. — Our conceptions of 
natural phenomena and their causes are 
founded on, but they are not bounded by, 
sensible experience. The eternally falling 
atoms of Epicurus and Lucretius, for ex- 
ample, were derived from the observation of 
small particles of matter; but in trans- 
forming such particles, by a mental act. 
into atoms, the ancient philosophers broke 
ground in an ideal region. The notion of 
falling indicates the manner in which tho 
ancient mind was conditioned by experience; 
for in those days, while the action of gravity 
was known, the action of molecular force, 
capable of attracting and arranging the 
atoms, was unknown. The case i.s represent- 
ative, the visible world being converted by 
science into the symbol of an invisible one. 
We can have no explanation c.f the objects 
of experience, without invoking the aid and 
ministry of ob jects which lie beyond the pale 
of experience. We can only reach the roots 
of natural phenomena by laying down, in- 
tellectually, a subsensible soil out of which 
such phenomena spring. — Tyndall Heat a 
Mode of Motion, Icct. 1, p. .32. (A., 1900.) 

579. CONCURRENCE OF EVENTS 
T9 ADVANCE ASTRONOMY— TAe “Ne/ 
Time*' of a Gnat Movement — Jlcrschcl 
** Bursts the Barriers of Heaven.** — Mueh of 
this interest was due to the occurrence of 
events calculated to arrest the attention and 
exeite the wonder of the uninitiated. The 
predicted return of Halley’s eoinet in 175 J 
verifieil, after an unprecedented fashion, the 
computations of astronomers. It deprived 
such boilies forever of their portentous 
character; it ranked them as denizens of 
the .solar system. Again, the transits of 
Venus in 1781 and 1709 w’ere the first oc- 
eiirronees of the kind since the aw^akening 
of science to their consequence. Imposing 
preparations, journeys to remote and hardly 
accessilile regions, ofiicial expeditions, inter- 
national communications, all for the pur- 
pose of observing them to the beat advan- 
'tage, brought their high significance vividly 
to the public consciousness; a result aided 
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by the facile pen of Lalandc, in rendering 
intelligible the meana by which these elabo- 
rate arrangements were to issue in an accu- 
rate knowledge of the sun^s distance. Lastly, 
Herschel’s discovery of Uranus, March 13, 
1781, had the surprising effect of utter nov- 
elty. Since the human race had become ac- 
quainted with tlie company of the planets, 
no addition had been made to their number. 
The event thus broke with immemorial tra- 
ditions, and seemed to show astronomy as 
still young and full of unlooked-for possi- 
bilities. — CLiiKKE History of Astronomy, 
int., p. 5. (Bl., 1893.) 

580. CONDEMNATION OF PRESENT 

JUDGES BRAVED FOR HIGHER AP- 
PROVAL (f Cor. iv, '.i-4) — T/jc Cod 

— The “ (Jrcat Comyanion .^' — When for mo- 
tives of honor and conscience 1 brave the 
condemnation of my own family, club, and 
“set”; when, as a Protestant, 1 turn 
Catholic; as a Catholic, freethinker; as a 
^‘regular practitioner,” homeojiath. or what 
not, I am always inwardly strengthened in 
my (‘ourse and steeled against the loss of my 
actual social self by tlie thought of other 
and better possible social judge's than those 
whose vc'idivt goes against me now. The 
ideal social self which 1 thus seek in ap- 
pealing to their decision may be very re- 
mote: it may be repres(*nted as barely pos- 
sible. I may not hope ft)r its realization 
during my lifetime; I may even expect the 
futur<' generations, which would approve me 
if they knew me, to know nothing about me 
when 1 am dead and gone. Yet still the 
emotion that beckons me on is iiulubitably 
the pursuit of an ideal social self, of a self 
that is at least worthy of approving recog- 
nition by the highest possible judging com- 
panion, if such companion there be. This 
self is the true, the intimate, the \iltimate. 
the permanent .M<’ which I seek. This judge 
is Cod, the Absolut <• Miml, the “ (Jreat (Com- 
panion.” — »T amks l*si/('h(dtunf, vol. i, ch. 10, 
p. 315. (11. 11. & Co.. 1S99.) 

581. CONDITIONS APPARENTLY 
SIMILAR PRODUCE DIFFERENT RE- 
SULTS — In Colilesl Siberia ClarierM Unknown 
— Hasty In fert tiers I ^ntrustirorthy.—A 
study of the arctic regions tpiickly im- 
presses one fact upon our minds, viz., the 
markedly unequal distribution of the larger 

t nasses of land-ice. . . . The other is- 

ands nort)» of the American continent, tho 
some are of a fair size and rise to a consid- 
erable elevation, nowhere exhibit an accu- 
mulation of ice in any >vay comparable with 
that of Greenland. The same is true of the 
northern part of Siberia; the cold there is 
no less intense than in the north of the 
other continent. . . . The January tem- 

perature of Yakutsk, in latitude C\2° north, 
is as low as — 40® F., and tho soil is per- 
manently frozen to a depth of about 700 
feet. Yet in all this region, notwithstand- 
ing the intense cold, glaciers are unknown. 
The reason is simple: the air is dry and the 
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snow'fall is but light. So far as temperature 
goes, a glacial epoch rules in Siberia, but 
no marks of ice-action will be left behind in 
the event of its departure. — Bon.vey Ice- 
work, Present and Past, pt. i, ch. 2, p. 39. 
(A., 1896.) 

582. CONFIDENCE IN COMMON 
SENSE — Common .sense, however, univer- 
sally feels that analogy is here a safer guide 
to truth than the .skeptical demand for im- 
possible evidence. — K oma.xk.s Animal Intel- 
liyencv, int., p. 0. (A., 1899.) 

58J5. CONFLAGRATION OF A STAR 

— Aews Centuries in Coming. — Between 
thirty and fifteen minutes before midnight 
of May 12, 18t>G, Mr. John Birmingham, of 
Millbrook, near Tuam, in Ireland, saw with 
astonishment a brighf star of the second 
inagnilude unfamiliarly situated in the con- 
stellation of the Northern Crown. Four 
hours earlier, Schmidt, of Athens, bad been 
surveying the same part of the heavens, and 
was able to testify that it was not visibly 
there; that is to say, a few hours, or pos- 
sibly a few minutes, sudiced to bring about 
a conflagration the news of which may have 
occupied hundreds of years in traveling to 
us across space. . . . The chief of [the 

lines observed in the spectrum] agreed in 
position with lines of hydrogen; .so that the 
immediate cause of the oiitbur>t was plainly 
perceived to have been the eruption, or igni- 
, tion, of vast masso.s of that subtle kind of 
• matter the universal importance of which 
j throughout the cosmos is one of the most 
i curious facts revealed by the spectroscope. — 

; Uleuke History of Astronomy, pt. ii, ch. 12, 

! p. 473. (Bl., 1893.) 

I 584. Sudden Brightness 

j nf '"The HUize Star^" — Possible Conflagra- 
tion of Our aSuh — 77ie “ Day of Fire ” on 
I Farth. — Years ago a star suddenly ap- 
peared in the constellation of the North- 
ern ('ro\Mi, shining as a star of the second 
magnitude. It was found that it occupied 
the same place as a star of the tenth magni- 
tude, and no doubt now exists that it was 
this known faint star which had thus sud- 
denly acquired a new brilliancy: for tho the 
star soon lost its great brightness, it can 
still be seen, as before, as a star of about the 
tenth magnitude. Now. when the star (ap- 
propriately (‘ailed the Blaze Star) came to 
l)e examined with the spectroscope, it was 
found that a great portion of its light came 
from glowing hvdrog('n. Doubtless, by some 
circumstances the exact nature of which we 
.shall never know, there bad been a tremen- 
dous contlagration in that distant star. It 
was estimated that the brightness of the 
star increased fully eight hundredfold while 
this conflagration was in progress. If a 
change such as this took pbu'e in our own 
sun — and who shall say that such a change 
is impossible? — the prophecy of St. Peter 
would be fulfilled: “The day of the Lord 
will come aa a thief in the night; in the 
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which the heavens shall pass away with a 
great noise; and the elements shall melt 
with fervent heat: the earth also and the 
works that are therein shall be burned up ” 
[2 Peter- iii, 10]. For aught that is cer- 
tainly known, the mere daily continuance of 
the sun’s light and heat may be due to 
causes which need only be excited to unusual 
activity to produce such a catastrophe. 

. . . Sometimes there are outbursts in 

the sun w^hich suggest very significantly the 
possibility of much more terrible, because 
more general, catastrophes. — Proctor Ex- 
panse of Ucavetiy p. 199. (L. G. & Co., 

1897.) 

585. CONFLAGRATION ON THE SUN 

— “ .4 Prairie on Fire ” — Chromosphere and 
Prominences. — At it« base [of the sun’s 
corona], and in contact with the photo- 
sphere, is w'hat resembles a sheet of scarlet 
fire. The appearance, which probably indi- 
cates a fact, is as if countless jets of heated 
gas were issuing through vents and spiracles 
over the wdiole surface, thus clothing it with 
flame which heaves and tosses like the blaze 
of a conflagration — like a prairie on fire,” 
to quote the vividly descriptive phrase of 
Professor Langley. This has received the 
name of chromosphere. . . . 

Here and there masses of this hydrogen 
mixed with other substances rise to a great 
height, ascending far above the general level 
into the coronal regions, where they float 
like clouds, or are torn to pieces by contend- 
ing currents. These cloud-masses are known 
as solar “ prominences,” or “ protuber- 
ances,” a non-committal sort of appellation 
applied in 1842, when they first attracted 
any considerable attention, and while it was 
a warmly disputed question whether they 
were solar, lunar, phenomena of our own at- 
mosphere, or even mere optical illusions?. It 
is unfortunate that no more appropriate and 
graphic name has yet been found for objects 
of such wonderful beauty and interest. — 
Young The ch. 6, p. 192. (A., 1898.) 

58G. Himnltaneonn and 

Wild Agitation of the Magyu tic Xeedlr — 
Aurora Borealis. — On September 1, 1859, 
two astronomers, Carrington and Hodgson, 
were observing the sun, independently of 
each other, the first on a screen which re- 
ceived the image, the second directly through 
a telescope, when, in a moment, a dazzling 
flash blazed out in the midst of a group of 
spots. T.his light sparkled for five minutes 
above the spots v, it bout modifying their 
form, as if it were completely iK^.depeiulent, 
and yet it must have been the efTect of a 
terrible conflagration occurring in the solar 
atmosphere. Each observer ascertained the 
fact, separately, and was for an instant daz- 
zled. Now, here is a surprising coinciuence: 
at the very moment when the sun appeared 
inflamed in this region the magnetic instru- 
ments of the Kew Observatory, near T.on- 
don, where they wc’*r> observing, manifested 


I a strange agitation; the magnetic needle 
: jumped for more than an hour as if infatu* 

* ated. Moreover, a part of the world was on 
that day and the following one enveloped in 
the fires of an aurora borealis, in Europe 
as well as in America. It was seen almost 
everywhere: at Horae, at Calcutta, in Cuba, 
in Australia, and in South America. Vio- 
lent magnetic perturbations were mani- 
fested, and at several points the telegraph 
lines ceased to act. Why should these two 
curious events not be associated with each 
other ? — Flammarion Popular Astronomy^ 
bk. iii, ch. 5, p. 290. (A.) • 

587. CONFLICT OF TESTIMONY— 

Personal Difference of Observation Univer^ 
sal among Astronomers. — When the errors 
dependent upon accidental circumstances 
have all been eliminated, these measure- 
ments still show differences between differ- 
ent observers. They persist even when there 
is no external reason discoverable. The fact 
was first noticed in the annuls of the Green- 
wich Observatory for 1795. The astronomer 
writes that he dismissed his assistant as un- 
reliable because he had acquired the habit 
of seeing all stellar transits half a second 
too late. Not till many decades later was 
the scientific honor of the assistant vindi- 
cated. It was the celebrated German astron- 
omer Bessel who proved that this difference 
between two observers is only a special case 
of a phenomenon of universal occurrence. 
Bessel compared his own results with those 
of other astronomers, and came to the sur- 
prising conclusion that it is hardly possible 
to find two observers who put the passage of 
a star at precisely the same time, and that 
the personal differences may amount to a 
whole second. The.se observations were con- 
firmed at all observatories. — \Vi:NnT Human 
and Animal Psychology, ch. 18, § 2, p. 208. 
(Son. & Co., 1898.) 

588. Surprise Disquali- 

fies for Observation — Disagreement in First 
Accounts of the Sun*s Halo. — In this halo 
we notice tongues of fire which emanate 
from the sun and are contiguous to him. It 
wa.s during the eclipse of duly 8, 1842. that 
the attention of astronomers was first at- 
tracted to the.se prominences, which shoot 
forth round the moon like giganti<* flames 
of a rose or pcaeh ec)h)r (they had already^ 
been seen with the naked eve. especially in 
12:i9, in 1.560, 160.5, 1652, l‘706. 1724, l‘7d3, 
and 1766, but astronomers believed them to 
be optical illusions). The surprise produced 
by this unexpected phenomenon did not per- 
mit exact observations to be made, so that 
there was a complete disagrwment between 
the different accounts. Baily noticed 'three 
enormous prominences, a]tm;st uniformly 
distributed on the same side. 

Airy observed three, in the form of the 
teeth of a saw, but placed at the summit. 
Arngo saw two at the lower part of the 
disk. At Verona these flames remained vis- 
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ible after the appearance of the sun. — 
Flammabion Popular Astronomy, bk. iii, ch. 

4, p. 263. (A.) 

— UnimpeachableWU- 

nesses Disagree. — The most extraordinary 
thing, however [in the eclipse of 1878, seen 
from Pike’s Peak], was a beam of light, in- 
clined at an angle of about forty- five degrees, 
about as wide as the sun, and extending 
to the distance of nearly six of its diam- 
eters on one side and over twelve on the 
other; on one side alone, that is, to the 
amazing distance of over ten million miles 
from its [the sun’s] body. Substantially the 
same observation was made, as it appeared 
later, by Professor Newcomb, at a lower level. 
The direction, when more carefully measured, 
it W'as interesting to note, coincided closely 
with that of the zodiacal light, and a faint 
central rib added to its resemblance to that 
body. It is noteworthy, in illustration of 
what has already been said as to the con- 
flict of ocular testimony, tliat tho I, wdth 
the great majority of observers below', saw 
only this beam, two witnesses w'hose evi- i 
dence is unimpeachable. Professors Young ! 
and Abbe, saw a pale beam at right angles j 
to it; and that one observer did not see the i 
beam in question at all. — Langley New As- : 
tronomy, ch. 2, p. 55. (II. M. & Co., 1890.) ' 

500. CONFLICT, SEEMING, OF SCI- 1 
ENCE AND RELIGION — ScU^nre Not to Be | 
i<ilrncr(l by Dogma. — When, therefore, the • 
disturbing elements of scientific as-icrtion I 
and inquiry shock the religious beliefs of the i 
individual, the sect, or the nation at large, ; 
W’hat procedure or line of conduct does it be- | 
come every earnest and culttired person to i 
follow'? Certainly not that of bewailing the ! 
destruction, apparent or real, of his temples ; 
of belief; not that of bemoaning the razing | 
to the ground of those tents wherein he has ! 
so long and comfortably dwelt ; and not ; 
that, assuredly, of asserting that, because his : 
fathers w'orshiped in this mountain or in 
that, he must therefore and of necessity do i 
the same. No; if our beliefs arc attacked, 
and if they are worth defending at all, let 
us be up and doing. Meet your opponents 
with their own weapons. Do not go forth 
with old dogmas to meet scientific truths, as 
with the armor of medieval times against 
the weapons of to day. Study science for 
yourselves; meet scientific fact and asser- 
tion by counter-as.sertion and counter-fact. 
You will find that in science, more, perhaps, 
than in commonpbu*e things, there are 
always tw'o aides to every great question; 
and you will never fight or gain yo\ir battle i 
more readily, or more honestly, than by , 
testing every point by your own knowledge, | 
and by opposing to* the advance of your j 
adversaries n barrier of like kind to that ; 
which forma their most potent means of j 
offense. — A ndrew^ \Vii.son Scimrr Culture . 
for the Masses^ p. 33. (Hum., 1888.) | 

591. CONNECTION OF PHYSICAL | 
PHENOMENA — The Stwty of Srienee-^A ' 
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Unity behind the Facts. — In considering the 
study of physical phenomena, not merely in 
its bearings on the material wants of life, 
but in its general influence on the intellec- 
tual advancement of mankind, we find its 
noblest and most important result to be a 
know'ledge of the chain of connection by 
which all natural forces are linked together 
and made mutually dependent upon each 
other ; and it is the perception of these rela- 
tions that exalts our views and ennobles our 
enjoyments. Such a result can, however, 
only be reaped as the fruit of observation 
and intellect, combined wdth the spirit of 
the age, in which are reflected all the vanied 
phases of thought. — Hi’MBoldt Cosmos, vol. 
i, int., p. 23. (H., 1897.) 

592. CONQUEST HAS UNINTENDED 
RESULT — Human Brotherhood Strangely Ad- 
vanced by War. — The impetuous conquests 
of Alexander, the more politic and pre- 
meditated extension of territory made by 
the Romans, the wild and cruel incursions 
of the Mexicans, and the despotic acquisi- 
tions of the Incas, have in both hemispheres 
contributed to put an end to the separate 
existence of many tribes as independent na- 
tions, and tended at the same time to es- 
tablish more extended international amal- 
gamation. Men of great and strong minds, 
as well as whole nations, acted under the 
influence of one idea, the purity of w^hich 
was, however, utterly unknow'ii to them. It 
was Christianity which first promulgated 
the truth of its exalted charity, altho the 
seed sown yielded but a slow' and scanty har- 
vest. Refore the religion of Christ mani- 
fested its form, its existence w'as only 
repealed by a faint foreshadowing presenti- 
ment. In recent times, the idea of civiliza- 
tion has acquired additional intensity, and 
has given rise to a tlcsire of extending more 
widely the relations of national intercourse 
and of intellectual cultivation; even selfish- 
ness begins to learn that by such a course 
its interests will be better served than by 
violent and forced isolation. Language, 
more than any other attribute of mankind, 
binds together the whole human race. By 
its idiomatic properties it certainly seema 
to separate nations, but the reciprocal un- 
derstanding of foreign languages connects 
men together, on the other hand, without in- 
juring individual national characteristics.’* 
[Quoted from Wilhelm von Humboldt.] — 
llrMnoLDT Cosmos, vol. i. p. 350. (H.. 1897.) 

5t>5. CONQUEST OF NATURE BY 
SAVAGE MAN — A Houne and Fea.'*t in the 
t^outh Sea Islands — Fire Kindled by Fric- 
tion. — By the aid of strips of bark for rope, 
the stems of bamboos for rafters, and the 
large leaf of the banana for a thatch, the 
Tahitians in a few minutes built us an ex- 
cellent house, and with withered leaves 
made a soft bed. They then proceeded to 
make a fire and cook our evening meal. A 
light was procured by rubbing a blunt- 
]minted stick in a groove made in another. 
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as if with intention of deepening it, until 
>by the friction the dust bceaine ignited. A 
peculiarly white and very light "wood is 
alone used for this purpose. . . . The 
fire was produced in a few seconds; but to 
a person who does not understand the art, 
it requires, as I found, the greatest exer- 
tion; but at last, to my great pride, I suc- 
ceeded in igniting the dust. . . . The 
Tahitians, having made a small fire of 
sticks, placed a score of stones, of about the 
size of cricket-balls, on the burning wood. 
In about ten minutes the sticks were con- 
sumed and the stones hot. They had pre- 
vioiislv folded up ifi small parcels of leaves 
pieces‘of beef, fish, ripe and unripe bananas, 
and the tops of the wild arum. 'Phese green 
parcels were laid in a layer between two 
layers of the hot stones, and the whole then 
covered up with earth, so that no smoke or 
steam could escape. In about a quarter of 
an hour, the whole was most deliciously 
cooked. The choice green parcels were now 
laid on a cloth of banana-leaves, and with a 
coconut-shell we drank the cool water of 
the running stream: and thus we enjoyed 
our rustic meal.— Dak wix y(ituraUst\s Voif' 
aqe around the World, ch. 18, p. 409. tA., 
1898.) 

594. CONQUESTS OF SCIENCE— 

Warriors Accomplished Less than Peaceful 
Travelers. — Altho in Columbus a capacity 
for exact observation was developed in mani- 
fold directions, notwithstanding his entire 
deficiency of all previous knowledge of nat- 
ural history, and .solely by contact with 
great natural phenomena, we must by no 
means assume a similar development in the 
rougli and warlike body of the conquista- 
dores. Europe owes to anotlier and more 
peaceful class of travelers, and to a small 
number of distinguished men among munic- 
ipal functionaries, ecclesiastics, and physi- 
cians, that which it has unquestionably ac- 
quired by the discovery of America, in the 
gradual enrichment of its knowledge re- 
garding the character and composition of 
the atmosj>herc, and its action on the human 
organization; the distribution of climates 
on the declivities of the Cordilleras; the 
elevation of the line of perpetual snow in 
accordance with the difTercmt degrees of lati- 
tude in both hemispheres ; the succession of 
volcanoes; the limitation of the circles of 
commotion in eartlK|uakcs : the laws of 
magnetism ; the direction of oceanic currents, 
and the gradations of new' animal an<l vege- 
table forms. The class of travelers to whom 
we have alluded, by residing in native In- 
dian cities, some of which were situated 
twelve or thirteen thousand feet above the 
level of the sea, were enabh‘d to observe with 
their owui eyes, and, by a continued re-idence 
in those legions, to test and to combine the 
observations of others, to collect natural 
products, and to describe and transmit theT*i . 
to their European friends. It will sulhce 


here to mention Gomara, Oviedo, Acosta, 
and Hernandez. — Humboldt Cosmos, vol. ii, 
pt. ii,p. 273. (H., 1897.) ‘ 

595. CONSCIENCE ACTIVE IN OPI- 
UM-EATER — Paralysis of Will — De Quincey. 
— “ The opium-eater loses none of his moral 
sensibilities or aspirations: he wishes and 
longs, as earnestly as ever, to realize what 
he believes possible and feels, to be exacted 
by duty; but his intellectual apprehension 
of w'hat is possible infinitely outruns his 
power, not of execution only, but of power 
tp attempt. He lies under the w'eight of in- 
cubus and nightmare; he lies in sight of all 
that he would fain perform, just as a man 
forcibly confined to his Ix'd by the mortal 
languor of a relaxing disease, who is com- 
pelled to witness injury or outrage ofiered 
to some object of his tenderest love — he 
curses the spells which chain him dow’ii from 
motion — ho would lay down his life if he 
might but get uj) and walk; but he is 
powerless as an infant, and cannot even at- 
tempt to rise.” [De Quincey, op. eit., ])p. 
13(»- 138.1 — Cakpenteu Mental Physiology, 
bk. 2. eh. 17, p. 048. (A., 1900.) 

599. CONSCIENCE, AGGREGATE, 
CONTROLLING INDIVIDUAL — L aws Ju- 
ra rinhle — i'omhinations Subject to Change. 
— As the r<‘ason and the conscience of the 
whole political community can interfere by 
the exerci>e of authority, so also may ade- 
quate remedies be foil ml in the reason and 
the cons<*ience of voluntary societies. The 
external comlition.s which tell upon the indi- 
vidual will are themselves very often noth- 
ing but condilions dejiending on the aggre- 
gate will of tliose around us; and if upon 
them, by any m(*ans, new’ motives (‘an be 
brought to bear, then the whole of those ex- 
ternal conditions may be changed. . . . 

It is often said that the conduct and (‘ondi- 
tion of men are govermxl by invariable 
laws: and the conclusion is that the evils 
which ari^e by way of natural <'on‘*equenee 
out of the action of those laws are evils 
again.st which the struggb^s of the will are 
hopeh’ss. Ihit the facts on which this con- 
clusion is founded an», as usual, inaccu- 
rately .stated. The conditions of human life 
and conduct, like the conditions of all nat- 
ural phenomena, are never govern(*d by those 
separate and individual forces which alone 
are invariable, but always by combinations 
among those forces — w'hich coinbinaiions are 
of endless variety, and of endless capability 
of change. — AKnYi.L lOnqn of Law, ch. 7, p. 
218. (Hurt.) 

597. CONSCIENCE, THE UNIVERSAL 
BELIEF OF MANKIND— ton ofChar^ 
acte.r the Great Aim. — ^The idea of “ respon- 
sibility,” on the other hand, w'hich is enter- 
tained by mankind at large, rests upon the 
assumption, not only that each ego has a 
conscience which recognizes a distinction be- 
tween right and wrong, and which (accord- 
ing to the training it has received) decides 
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what is right and what is wrong in each in- 
dividual case, but also that he has a voli- 
tional power which enables him to intensify 
his sense of “ duty ” by fixing his attention 
upon it, and thus gives it a potency in de- 
termining his conduct which it might not 
have otherwise possessed. That this power 
is a part of the ego’s “ formed character,” 
and that it can only be exerted within cer- 
tain limits, is fully admitted on the doctrine 
I advocate; but the responsibility of the 
ego is shifted backwards to the share he has 
had in the formation of his character and in 
the determination of those limits. And 
here, again, the results of scientific investi- 
gation are in complete liarmony with the 
precepts of the greatest of all religious 
teachers. For no one can study these with 
care without perceiving that Jesus and 
Paul addressed themselves ratlier to the 
formation of the* character than to the lay- 
ing down rules for conduct; that they en- 
deavored rather to cultivate the dispositions 
which should lead to right action than to 
fix rigid lines of duty the enforcement of 
which under other circumstances might he 
not only unsuitable, but actually mischie- 
vous; and that they not only most fully 
recognized the power of eai'h indiviilual to 
dire<*t the habitual course of his thoughts, 
to cherish his nobler allVctions, and to re- 
press his sensual inclinations, but made the 
possession of that power the basis of the en- 
tire system of (’hristian morality. — Carpkn- 
TKK Mental PhysioUxfif, jiref., p. 4G. (A., 

1900.) 

598. CONSCIOUSNESS AND ATOMIC 
MOTION DIFFERENT IN KIND- “ fbus j 
far our way is clear, but now comes my dif- i 
ficulty. Your atoms are imlividually with- 
out sensation, much more are thc*y without 
intelligence. INIay I ask you, then, to try 
your hand upon this prolileni. Take your 
dead hydrogen atoms, your dead oxygen 
atoms, your dead carbon atoms, your dead 
nitrogen atoms, your dead phosphorus 
atoms, and all the other atoms, dead as 
grains of shot, of which the brain is formed. 
Imagine them separate and seii'^ationless; 
observe them running together and forming 
all imaginable combin.Uions. This, as a | 
purely mechanical process, is seeable by the 1 
mind. But can you see, or dream, or in any | 
way imagine, how out of that mechanical 
act, and from these individually dead atoms, 
sensation, thought, and emotion are to rise? 
Are you likely to extract ITomer out of the 
rattling of dice, or the dilTcrential calculus 
out of the clash of billiard-balls? . . . T 


thrown into tremors. My insight is not 
I baffled by these physical processes. What 
baffles and bewilders me is the notion that 
from those physical tremors things so ut- 
terly incongruous with them as sensation, 
thought, and emotion can be derived.” 
[Supposed quotation from Bishop Butler.] 
— Tyndall Fragments of Hciencc (the Bel- 
fast Address), vol. ii, ch. 9, p. 1G7. (A., 

1900.) 

509. CONSCIOUSNESS AN UNREST- 
ING STREAM — Not an AsHemhlage of Molded 
Forms — Mind Not to Be Measured Off into 
Departments. — The traditional psychology^ 
talks like one who should say a river con- 
sists of nothing but pailsful, spoonsful, 
qiiartpotsful, barrelsful, and other molded 
forms of water. Even were the j»ails and 
the pots all actually standing in the stream, 

. still between them the free water would 
continue to flow. It is just this free \vater 
of consciousness that psychologists reso- 
lutely overlook. Every definite image in the 
mind is steeped and dyed in the free water 
that flows round it. With it goes the sense 
^of its relations, near and remote, the dying 
echo of wlumee it came to us. the dawning 
I sense of whither it is to lead. The signifi- 
' eanee, the value, of the image is all in this- 
halo or ])enumbra that surrounds and es- 
corts it — or rather that is fused into one 
with it and has become bone of its bone and 
flesh of its flesh; leaving it, it is true, an 
image of the same thing it was before, but 
making it an image of that thing newly 
taken and freshly understood. — .Tames 
Vsychologg, vol. i, ch. 9, p. 2.55. (II. H. & 
Co'., 1899.) 

OOO. CONSCIOUSNESS AS A STAGE 

—Ideas as Actors, Appearing and Disap- 
pearing — ('omparison . Misleading — Vncoji- 
.sciotis Idea Also Unknown — Same Idea 
Never Bet urns. — Nothing is more natural 
than to think of consciousness as a kind of 
stage upon which our ideas are the actors, 
appearing, withdrawing behind the scenes, 
and coming on again when their cue is 
given. . . . Nevertheless this compari- 

son of consciousness to a stage is entirely 
misleading. The stage remains when the 
actors have left it ; it has an existence of 
its own, which is not dependent upon them. 
But consciousness does not continue to exist 
when the processes of which we are conscious 
have passed away; it change^ eon<tantly 
with their changes, and is not anything 
M'hich can bo <listinguished from them. 
When the actor has left the stag**, we know 


can follow a particle of musk until it that he is stimewhere else. But when an 

reaches the olfactory nerve; I can follow idea has disap])eared from consciousness we 

the waves of sound until their tremors reach know nothing at all about it. Strictly 

the water of the labyrinth, and set the oto- speaking, it is not correct to say that it 

litha and Corti’s fibers in motion: I can subsequently returns. For the. same idea 

also visualize the waves of ether as they never returns. A subsequent idea may be 

cross the eye and hit the retina. Nay, more. I more or less similar to an earlier one; but 

am able to pursue to the central organ the it is probably never exactly the same. — 

motion thus imparted at the periphery, and j Wvndt Psychology, lect. IG, p. 295. (^on. 

to see in idea the very molecules of the brain * ^ Uo., 1S9G.) 
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60 1 . CONSCIOUSNESS, CONTINUITY 

OF — Individuality Endures through All Change 
— Sleep Does Not Sunder,— When Paul and 
Peter wake up in the same bed, and recog- 
nize that they have been asleep, each one of 
them mentally reaches back and makes con- 
nection with but one of the two streams of 
thought which were broken by the sleeping 
hours. As the current of an electrode buried 
in the ground unerringly finds its way to 
its own similarly buried mate, across no 
matter how much intervening earth, .so 
Peter s present instantly finds out Peter’s 
past, and never by mistake knits itself on to 
that of Paul. Paul’s thought in turn is as 
little liable to go astray. The past thought 
of Peter is appropriated by the present 
Peter alone. He may have a knowledge, and 
a correct one, too, of what Paul’s last 
drowsy states of mind were as he sank into 
sleep, but it is an entirely diflerent sort of* 
knowledge from that which he has of his 
own last states. Tie remembers his own 
states, whilst he only conceives Paul’s. 

. . . This communit}’ of self is what the 

time-gap cannot break in twain, and is why 
a present thought, altho not ignorant of the 
time-gap, can still regard itself as continu- 
ous with certain chosen portions of the past. 

, . . A “ river ” or a “ stream *’ are the j 

metaphors by which it is most naturally de- 
scribed, — J ames Psychology, vol. i, ch. 0, p. 
238. (II. H. & Co., 1890.) 

602. CONSCIOUSNESS DEAD TO 

EVER-PRESENT FACT- .Sound Always in 
the Ear Never Heard. — It is a law of nerv- 
ous stimulation that a continued activity | 
of any structure results in less and less 
p.sychie result, and that when a stimulus is 
always at work it ceases in time to have 
any appreciable effect. The common illus- 
tration r)f this law is drawn from the region 
of sound. A constant noise, as of a mill, 
ceases to produce any conscious sensation. 
This fact, it is plain, may easily become the 
commencement of an illusion. S'ot only may 
we mistake a measure of noise for perfect 
silence, we may misconceive the real nature 
of external circumstances by overlooking I 
some continuous impression. — S ully Jllu- 
sions, ch. 4, p. 50. (A., 1897.) 

603. CONSCIOUSNESS DEPENDS ON 

CONTRAST - A u Unrn 'ying Sensation Is En- i 
perceived — Incessant Ticking of (lock. — It i 
is a familiar observation that an unvarying : 
action on any of our seines has, when long j 
continued, the same effect as no action at ■ 
all. We are not conscious of tin* pr<*ssure 
of the atmosphere. An even temperature, ; 
such as that enjoyed by the 'fishes in the ; 
tropical^ seas, leaves the mind an entire ! 
blank as regards Imat and cold. The feeling I 
of warmth is not an al)soIute, iiulej^cndent, 
or self-sustaining condition of mind, but the ' 
result of a transition from‘<-old; the .sensa- i 
tion of light, supposes a transition from | 
darkness or shade, or from a less deerree of i 
illumination to a greater. To use a familiar ’ I 


illustration, a watchmaker is not conscious 
of the unintermitted ticking of his clocks; 
but were they all suddenly stopped, he 
w'ould at once become aware of the blank. — 
Bain Mind and Body, ch. 4, p. 12. (Hum., 
1880.) 

604* Enjoyment by Trana- 

ition — Advantages of Wealth. — People are 
generally aware that the first shock of trans- 
ition from sickness to health, from poverty 
to abundance, from ignorance to insight, is 
the most intense; and that, as the memory 
of the previous condition fades away, so 
does the liveliness of the enjoyment of the 
change. Shakespeare speaks of the miser’s 
looking but rarely at his hoards for fear of 
“ blunting the fine point of seldom pleas- 
ure”; and makes the versatile Prince Hal 
.say that 

“If all the year were playing holidays. 

To sport would be as tedious as to work.” 
The blessings of leisure, retirement, and rest 
are pleasant only by contrast to previous 
! toil and excitement. The incessant demand 
for novelty and change, for constant ad- 
vances in wealth, in knowledge, in the ar- 
rangements of things about u.s — attest the 
existence and the power of the law of rela- 
tivity in all the provi.sions for enjoyment. 
It is a law that greatly neutralizes one part 
of the advantages of superior fortune, the 
.sense of the su[)criority itself, but loaves an- 
other part untouebed — namely, the range, 
variety, and alternation of pleasures. — Bain 
Mind and Body, eh. 4, p. 12. (Hum., 1880.) 

605. CONSCIOUSNESS NOT A PROD- 
UCT OF PHYSICAL FORCES-iVafnre of 

the Soul Still a Mystery fr^ccl. Hi, 21 ). — 
Whence came the soul wo no more know 
I than we know whence came the universe. 

[ The primal origin of consciousne.s.s is hid- 
! den in the depths of the bygone eternity. 

I That it cannot possibly be the product of 
any cunning arrangeiucnt of material par- 
! ticic.s is demonstrated beyond perad venture 
' by what wo now know of the correlation of 
physical forces. — Fiske Destiny of Man, ch. 
5, p. 42. (II. M. &. Co., 1900.) 

606. CONSCIOUSNESS NOT EXPLI- 
CABLE BY MECHANICAL OR MOLECU- 
LAR THEORY — W’e may even allirm that 
the brain of man — the organ (»f his reason — 
without which he can neither think nor feel, 
is also an assemblage of molecule.s, acting 
and reacting according to law. Here, how- 
ever, the methods pursin*d in mechanical 
science come to an end; and if asked to de- 
duce from the physical interaction of the 
brain nifdrcules the lea.st of the phonoinena 
of sensation or thought. I acknowledge my 
helplessness. The association of both with 
the matter of the brain may he as certain n.s 
the association of light with the rising of 
the .sun. But whereas in the latter case we 
have unbroken mechanical connection be- 
tween the sun and our organ.‘%, in the former 
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case logical continuity disappears. Between 
molecular mechanics and consciousness is in- 
terposed a Assure over which the ladder of 
physical reasoning is incompetent to carry 
^is. — Tyndall Fragments of Science, vol. ii, 
ch. 15, p. 388. (A., 1900.) 

60 7 . CONSCIOUSNESS PERSISTS IN 
SLEEP — Waking Ideas Control — “A Dream 
Cometh through the Multitude of Business ” 
(Eccl. V, S), — Our dream-operations have 
been found to have a much closer connection 
with our waking experiences than could be 
supposed on a superAcial view. The ma- 
terials of our dreams are seen, when closely 
examined, to he drawn from our waking ex- 
perience. Our waking consciousness acts in 
niimherless wa\s on our dreams, and these 
again in unsuspected ways iniluence our 
waking mental life. Not only so, it is found 
that the quaint chaotic play of images in 
dreams illustrates mental processes and 
laws which are distinctly observable in 
waking thought. Thus, for example, the ap- 
parent objective reality of these visions has 
been accounted for. without the ne(‘d of re- 
sorting to any supernatural agency, in the 
light of a vast assemblage of facts gathered 
fn>m the byways, so to speak, of waking 
mental life.'— SriXY Illusions, ch. 7, p. 130. 
(A., 1897.) 

608. CONSCIOUSNESS, POWER OF 

— Influences flic Bodilg Life. — The particu- 
lars of the distrihution of conseiousn<*ss. so 
far as we know them, point to its being etli- 
cacious. It is very generally admitted, tho 
the point would be hard to prove, that con- 
sciousness grows the more complex and in- 
tense the higher we rise in the. animal king- 
dom. That (»f a man must exceed that of an 
oyster. From this point of view it seems an 
organ, superadded to the other organs which 
maintain the animal in the struggh* for ex- 
istence; and the ])resumption, (»f courM*. is 
that it helps him in some way in the strug- 
gle, just as they do. But it cannot help him 
without being in some way elVicacious and 
induencing tin* course of his bodily history. 

If now it could be sliown in what , way con- 
sciousness might help him, ami if, moreover, 
the defects of his other organs , . . are 

such as to make them need just the kind of 
help that consciousness would bring pro- 
vided it ircrc elTieacious; why, then the 
plausible inference would be that it came [ 
just hrcuusc of its etlieacy — in »)ther words, ! 
its enicncy would be inductively ])roved, | 
James Psychologu, vol, i, ch, 5. p. 138, (H. 

H, & Fo.,‘l899.)‘ * 

600. CONSCIOUSNESS REPUDIATES | 
MATERIALISM— TAe Soul Sot a rombina- 
tion of Atoms. — To be sure, we cannot, no. 
we cannot be satisAcd with that practical 
outcome of psychology, with those conclu- 
sions about the Anal character of personality 
and freedom mere psychophysical pro<*- 
esses “ for noi)odv. for no end, and with no 


value”], about history and logic and ethics, 
about man and the universe. Every Aber in 
us revolts, every value in our real life re- 
jects such a construction. We do not feel 
ourselves such conglomerates of psychophys- 
ical elements, and the men whom we admire 
and condemn, love and hate, are for us not 
identical with those combinations of psy- 
chical atoms which pull and push one another 
after psychological laws. VVe do not mean, 
with our responsibility and with our free- 
dom in the moral world, that our con- 
sciousness is the passive spectator of psy- 
chological processes which go on causally de- 
termined by laws, satis Aed that some of the 
causes are inside our skull, and not outside. 

I The child is to us in real life no vegetable 
which can be raised like tomatoes, and the 
criminal is no weed which does not feel that 
it destroys the garden. — M unsterbero Psy- 
chology and Life, p. 15. (H. M. & Co., 

1899.) 

610. CONSCIOUSNESS SUSPENDED 

— Effect of a Lightning-stroke . — On June 
30. 1788, a soldier in the neighborhood of 
Mannheim, being overtaken by rain, placed 
himself under a tree, beneath which a wom- 
an had previously taken shelter. Tie looked 
upwards to see whether the branchc.s were 
thick enough to atTord the required protec- 
tion, and. in doing so, was struck by light- 
ning, and f<*ll senseless to the earth. The 
woman at his side experienced the shock in 
lier foot, but was not struck down. Some 
hours afterwards the man revived, but re- 
j membered nothing about what had occurred, 

I save the fact of his looking up at the 
i branches. This was his last act of con- 
sciou'^ness, and he passed from the (*onsoious 
to the unconscious condition without pain. 

-Tyxd.vt.l Frngmf nts of Science, vol. i, ch. 
21. p. 442. (A..* 1900.) 

611. CONSERVATION OF ENERGY 

— Heat. Light. Magnetism. Electricity, and 
Ifo/ion <\)nrcrtible . — The phrase “conser- 
vation of energy” does not cover the whole 
subject that it is intended to cover. It in- 
volves the correlation of energy, or. as it 
has been called in earlier times, the corre- 
lation of forces, as well as the transmuta- 
tion of energy, by which is meant a change 
from one form to another. For instance, 
heat as an energy may be converted into an- 
other form called electricity, and this in 
turn may be rc<*onverUHi into heat. This 
process is called transnuitatibn. The energy, 
as such, representing a detinite amount of 
work, remains the same in both cases. Heat, 
light, magnetism, electricity, are all dilTer- 
ent modes or forms of energy working 
through motion; the fact that tliey are in- 
terchangeable is their “correlation’: the 
fact timt the aim>unt of energy remains tho 
same through all changes is its “ conserva- 
tion.” FiUergy is a constant quantity. 
VIlisha Guay \ature*s M i nicies. \o\. ii, ch. 
1, p. 2. (F. H. & 11., 1900,) 
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012. Heat Stored in Lime 

— Given Back in “ Slacking — Lime is pro- 
duced from ordinary limestone by burning it 
in kilns, where it is subjected to a heat of a 
certain temperature for a number of hours. 
The heat drives olT the carbon dioxid, 
which, as we liave seen, has taken away 
from each , molecule of the compound all of 
the carbon and two atoms of the oxygen, 
while all of the calcium if^^ retained with one 
atom of oxygen, leaving ordinary lime. 
Lime, then, is simply oxid of calcium. As 
all know, it is used' almost exclusively for 
making mortar for building purposes. In 
order to do this we have to put it through 
the process of “ slacking,” by pouring water 
upon it, and here another chemical change 
takes place. The water unites with the 
lime, when immediately the heat that was 
expended in throwing off the carbon dioxid 
and was stored in the lime as energy is now 
given up again in the form of heat. When i 
a considerable bulk of lime is slacked very , 
rapidly the heat that is given off is so great i 
that it will produce combustion. Here is a j 
beautiful illustration of what has been er- 
roneously called “ latent heat.” It i.s “ heat 
stored a.s potential energy ” that is released 
bv the combination of lime with water. — 
Etjsha (tKay Nature's Miracles, vol. i, ch. 2, 
p. 17. (F. H. & H., 1000.) 

018. The Sun'H Heat the 

Source of Terrestrial Motion. — The law of 
the conservation of energy implies that in 
any limited system of bodie.s, whether a 
steam-engine or the solar system, no change 
can occur in the total amount of the energy 
it contains unless fresh energy comes to it 
from without, or is lost by transmission to 
bodies outside it. Hut as. in the case of the 
sun, some heat is certainly lost by radiation 
into space unless an equal amount comes in 
from the stellar universe, the system must 
be cooling, and in suflicient time would lose 
all its heat, and therefore much of its energy. 
The chief use of the principle is to teach us 
what becomes of force expended without any 
apparent result, as when ball falls to the 
ground and comes to rest. W.> now know 
that the energy of the falling ball is con- 
verted into heat, which, if it could be all 
preserved and utilize<l, would again raise 
the ball to the height from which it fell. It 
also enables us to trace most of the energy 
around us, whether of wind, or water, or of 
living animals, to the heat and light of the 
.sun. Wind is caused by inequalities of the 
sun’s heat on the earth; all water-power is 
due to evaporation by the son’s heat, which 
thus transfers the water from the ocean sur- 
face to ^ the TYiountains, producing riv(*rs; 
solar he*at alone gives ])ower to phints to 
absorb carbonic acid and build up their tis- 
sues, and the energy thus locked up is again 
liberated during the muscular action of the 
animals which have fed directly or indirect- 
ly on the plants.- VVai.lack The. Wonderful 
Century, eh. 7, p. 52. (D. M. & Co., 1HU9.) 


014. Why Does the Sun 

Not Burn Outt — A Problem Yet Unsolved, 
— Thought has, in many directions, been 
profoundly modified by Mayer’s and Joule’s 
discovery, in 1842, of the equivalence be- 
tween heat and motion. Its corollary was 
the grand idea of the “ conservation of en- 
ergy,” now one of the cardinal principles of 
science. This means that, under the ordi- 
nary circumstances of observation, the old 
maxim cx nihilo nihil fit applies to force as 
well as to matter. The supplies of heat, 
light, electricity, mu.st be kept up, or the 
stream will cease to flow. The question of 
the maintenance of the sun’s heat was thus 
inevitably raised; and with the question of 
maintenance that of origin is indissolubly 
connected. 

Dr. Julius Kobert Mayer, a physician 
lesiding at lleilbronn, . . . showed that 

if the sun were a body either simply cool- 
ing or in a state of combustion, it must 
long since have “ gone out.” Had an equal 
mass of coal been set alight, four or five cen- 
turies after the building of the Pyramid of 
Cheops, and kept burning at such a rate as 
to supply .solar light and heat during the 
interim, only’ a few cinder.s would now re- 
main in lieu of our undiinini.shed glorious 
orb. — Ci.KUKE History of Astronomy, pt. ii, 
ch. 9. p. 570. (HI., 1893.) 

015. CONSISTENCY OF PROGRESS 

— Mind liequired to Construe the World — 
What to Construct Itt — Design Transferred 
from Phenomena to Law. — As the doctrine 
of natural selection out of an endless diver- 
sity of “aimless” /ariations fails to account 
for that general insistency of the advance 
. along definite lines of progress which is 
manifested in the history of evolution, 

. . . it leaves untouchecl the evidence of 

design in the original scheme of the organ- 
ized creation; while it transfers the idea 
I of that design from the particular to the 
I general, making all the special case.s of 
I adaptation the foreknown results of the 
; adoption of that general order which wo call 
j law. As Dr. Martineau has pertinently 
j a.sked: ‘tlf it takej^ mind to construe the 
I world, how can it require the negation of 
' mind to constitute it?” Science, being the 
i intellectual interpretation of Nature, ean- 
! not possibly’ disprove its origin in mind; 

. and, if rightly pursued, lea<ls us only to a 
; higher comprehension ‘ of the “ bright de- 
signs,” a more U'^sured recognition of the 
working of the “ sovereign will,” of its di- 
vine author. — (’ akpe.ntku Nature and Man, 
lect. 15, p. 493. (A., 1889.) 

inn. CONSTANCY, IMPORTANCE OF 

— History of Drinking Water a Determining 
! Element. — It is generally only possible to 
form an accurate judgment of a water from 
watching its history — that is, not from one 
examination only, but from a series of ob- 
servations. A water yielding a steady stand- 
ard^ of bacterial contents is n much more 
satisfactory water, from every point of view, 
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than one which is unstable, one month pos- 
sessing 600 bacteria per c. c. and another 
month 6,000. — Newman Bacteria, ch. 2, p. 
51. (G. P. P.,^1800.) 

017. CONSTANCY OF LAWS OF NA- 
TURE— Universe for Rational Beings. 
— unless the laws of Nature were constant, 
in so far as our experience extends, we could 
have no certain basis either for science or 
for practical life. All would bo capricious 
and uncertain, and we could calculate on 
nothing. Law thus adapts the universe to 
be the residence of rational beings, and noth- 
ing else could. — Dawson Facts and Fancies 
in Modern Science, lect. 1, p. .'19. (A. IL 

P. S.) 

9 , A Itiiude Determined 

hy Boiling-point. — As we ascend a moun- 
tain, the ))ressure of the atmospliero above 
us diminishes, and the boiling-point i.s cor- 
respondingly lowered. On an August morn- 
ing in 18,59 1 found the temperature of boil- 
ing water on the’ summit of Mont Blanc to 
be 184.95" F. ; that is, about twenty-seven 
degrees lower than the boiling-point at the 
sea-level. On August 1858. the tempera- 
ture of bfuling water on the summit of tlie 
Finsterfiarborii was 187'' F. On August 10, 
1858, the boiling-point on the summit of 
Monte Ro.sa was 184.9*2" F. The boiling- 
point on Monto Rosa is shown by these ob- 
servations to bo almost the same as it was 
found to be on Mont Blanc, tho the latter 
excec<ls the former in height by 50U feet. 

fluctuations of tlie barometer ar<‘, liow- 
ever, quite sutricient to account for this 
anomaly. The lowering of th.e boiling-point is 
about 1® F. for every 590 ft‘et of ehwation ; 
and from tho temi)erature at which water 
boils wo may apprn.xiniately infer the 
height. — T yndat.L Heat a Mode of Motion. 
lect. 0, p. 100. (A., 1900.) 

CONSTANCY OF VISION- A n- 

cient Same as Modern — *S'i> or Sen n Stars 
Seen in the Pleiades. — However tliver-iilied 
the power of vision may he in dilTerent per- 
son.s, there i.s nevertheless a certaiji average 
of organic capacity, whicli was the same 
among former generations, as, for instance, 
the Greeks and Romans, as at the present 
day. The Pleiades prove that several thou- 
sand years ago, even a.s now, stars which 
astronomers regard as of the seventh mag- 
nitude were invisihle to the naked eye of 
average visual power. The group «/f the 
Pleiacb's consists of one star of the third 
magnitude, Alcyone; of two of the fourth. 
Electra and Atlas; of three of the fifth. 
Merope, and 'Paygeta ; of two between 

the sixth and the ‘ seventh magnitudes. 
Ploione and Ce.lrpno; of one between the .sev- 
enth and the eighth, Asterope; and of many 
very minuto t^ilescopic stars. T tnake use of 
the nomenclature and order of succession at 
present adopted, ns the same names were 
among the ancients in part applied to other 
stars. The six first-named stars of the 


third, fourth, and fifth magnitudes were the 
only ones which could be readily distin- 
guished. Of these Ovid says (Fast., iv, 
170) : 

Qua* septem dici, sex tamen e.sse solent.” 
[Which are called seven, but are usually 
seen as six.] 

One of the daughters of Atlas, Merope, the 
only one who was wedded to a mortal, w^as 
said to have veiled herself for very shame, 
or even to have wholly disappeared. This is 
probably the star of about the seventh mag- 
nitude which we call CcIlmio; for Ilippar- 
cliu.s, in lii.-^ commentary on Aratirs, observes 
that on clear moonless nights seven stars 
may actually be scon. Ccdeiio, therefore, 
must have been .seen, for Pleione, which is 
of equal brightness, is too near to Atlas, a 
.star of the fourth magnitude.-^IIiTMnoLDT 
Cosfnos, vol. iii, p. 48. (H., 1897.) 

G20. The Same ConsteU 

lations Berofjni::f:d hy Rudest Nations . — 
Amid the innumerable multitude of great 
and small stars, which seem scattered, as it 
were hy chance, throughout the vault of 
heaven, even tho rudest nations .separate 
single (and almost invariably the same) 
groups, among which certain bright stars 
catch the observer's eye. either by their 
proximity to eac h other, their iu\tapn*jition, 
or, in some cases, by a kind of isolation. 
This fact has been confirmed hy recent and 
careful examinations of several of the lan- 
guages of so-calh‘d savage tribes. Such 
group'^ e\(itt‘ a vague sen>e of the mutual 
relation ol parts, i"’d have thus led to their 
receiving iiainos whi(‘h. altho varying among 
, (litPerent races, were generally derived from 
organic terrc'.trial (4>j(‘clx. Amid the forms 
with wliirh fainy animated the wa>te and 
'^ilcnt vault of luMvcm, llu* earlic'st groups 
tlius «li'.t ingui-licd wtTc the seven-starred 
I Pleiades, the seven stais of the (Jreat Bear, 
subsequently (on aci'ount of the repetition 
of the same form) the con>^tellation of the 
Le-^ser Be.ir. the belt of Orion (.lacoh’.s 
«itafT). ('a>sio]n‘ia. the Swan, the Scorpion, 
the Southern t'ross (owing to tho striking 
diirereucc in its dirccticm before and after 
its culmination), the Southern Crown, the 
Feet of the Centaur (tho 'Pwius. as it were, 
of the southern hemisphere), etc. — llrM- 
miLOT Cosmos, vol. iii. p. 117. (H.. 1807.) 

«21. CONSTITUENTS OF THE SUN 

' — Rays of \ueleus and Phidttsjihere Con- 
' /tict — Fraunhofer's Lines. — The sun. ac*eord- 
ing to KirehhotT, con-'ists of a central orb, 
molten or solid, of exceeding brightness, 
which emit.s all kinds of rays, and would 
therefore, if unhiudered. give a continuous 
spectrum. The radiation from the nucleus, 
how'over. has to ])ass through the plioto- 
sphorc, and this vaporous envelope cuts otT 
, those particular rays of the nucleus which 
I it can itself emit — the lines of Fraunhofer 
{ marking the position of the failing rays. 

' (^uild we abolish tho central orh. and obtain 
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the spectrum of the gaseous envelope alone, 
we should obtain a striped spectrum, each 
bright band of which would coincide with 
one of Fraunhofer’s dark lines. These lines, 
therefore, are spaces of relative, not of abso- 
lute, darkness; upon them the rays of the 
absorbent photosphere fall; but these, not 
being sudici'ently intense to make good the 
light intercepted, the spaces which they il- 
luminate are dark, in comparison to the gen- 
eral brilliancy of the spectrum.— Tyndall 
Hint a Mode of Motion, Icct. 17, p. 512. 
{A., IhOO.) 

022. CONTAGION, SPREAD OF, 
AMONG SILKWORMS— Care XeveHsary to 
Exclude Uerms — One Infected Individual 
Will roison Mani/. — To protect the worms 
from contagion it is necessary to raise them 
at a distance from where infection has orig- 
inated, in separate localities, perfectly 
adapted, that have been cleansed witli the 
greatest care, and after all the apparatus 
has been most energetically washed ttu emove 
all the fust and di*bris of any preceding cul- 
ture. And besides, it is necessary to take 
the most minute precautions not to intro- 
duce the germ of the malady into the room, 
especially -no germ produced by a contem- 
poraneous culture, since the contagion is in- 
finitely more easy with the fresli dust than 
with that which is dry or old. Ju^^t one in- 
fected worm trailing its body and its dejecta 
over the leaves can poison a considerable 
number of healthy worms. — Pasteur Etudes j 
sur la Maladie des Vers d fioic, p. 64. , 
(Translated for Scientific Side-Lights.) j 

623, CONTAMINATION, ARTIFICIAL I 

— Oysters Fattened on Seicage. — It is four 
or five years since Professor Conn startled 
the medical world by tracing an epidemic of 
typhoid fever to the consumption of some 
uncooked oysters. Almost at the same time 
Sir William Broadbent published in the | 
British Medical Journal a series of cases j 
occurring in his practise which illustrated j 
the same channel of infection. Since then a 
number of similar items of evidence to tlie i 
same effect have cropped up. . . . Tlie j 

mode of infection of oysters by pathogenic 
bacteria is briefly as follows; The sewage ; 
of certain coast to^vns is passed untreated ■ 
out to sea. At or ne^T the outfall, oyster- i 
beds are laid down for the purpose of fatten- 
ing oysters. Thus they become contami- 
nated with saprophytic and pathogenic 
germs contained in the sewage. — Newman 
Bacteria, ch. 6, p. 229. (G. P. P., 1899.) 

624. CONTEMPLATION, INVESTIGA- 
TION, EXPERIMENT— Three Stages in 
Knowledge of Phenomena. — To the mere 
contemplation of Nature, to the observation 
of the phenomena accidentally presented to 
the eye in the terrestrial and celestial re- 
gions of spac«, succeeds investigation into 
the actual, an estimate by the measurement 
of magnitudes and the duration of nmtion. 'i 
The earliest epoch of such a specic^s of nat- I 


ural observation, altho principally limited 
to organic substances, was the age of Aris- 
totle. There remains a third and higher 
stage in the progressive advancement of the 
knowledge of physical pheiitimena, which 
embraces an investigation into natural 
forces, and the powers by which these forces 
are enabled to act, in order to be able to 
bring the substances liberated into new com- 
binations. The means by which this libera- 
tion is elTectcd are experiments, by which 
phenomena may be called forth at will. The 
last-iiaiiicd stage of the process of knowl- 
edge, which was almost wholly disregarded 
in antiquity, was raised by the Arabs to a 
high degree of development. — Humboldt 
Cosmos, vol. ii, pt. ii, p. 209. (H., 1897.) 

I 625. CONTEMPLATION OF NATURE 

— A Joy to Man — It.'i. Silent Influence. — In 
reflecting upon the different degrees of en- 
joyiiient presented to us in the contempbi- 

1 ition of Nature, we find that the first place 
must be assigned to a sensation which is 
wholly independent of an intimate acquaint- 
ance with the physical plienomena presented 
to our view, or of the peculiar diameter of 
the region surrfmmliiig us. In the uniform 
plain bounded only by a ilistant horizon, 
where the lowly heatlier. the cist us, or wav- 
ing grasses deck the soil: on the ocean 
.shore, where the waves, sidtly rippling over 
the beach, leave a track, green with the 
weeds of tlie sea; every wlierc. tlie mind is 
penetrated by the same sense of the 
grandeur and vast expanse of Nature, re- 
vealing to the soul, by a my.sterioiis inspira- 
tion, the existence of laws that regulate the 
forces of tlie universe. Mere communion 
with Nature, mere contact with the free air, 
exercise a soothing yet strengthening influ- 
ence on the wearied spirit, calm the storm 
of passion, and soften the heart when shaken 
by sorrow to its innio.st depths. Everywhere, 
in every region of the glolu*, in every stage 
of intelloetual culture, the same sourees of 
enjoyment are alike voudisafed to man. — 
Humiuildt Cosmos, vol. i, int.. p. 25. (H., 

1897.) 

626. CONTEMPT OF SCHOLASTICS 
FOR SCIENCE— I^ohlemn Concerned 
the Future World. — Tlie men of the Middle 
Ages, in fact, endeavored on the one hand to 
develop the laws of the universe a priori out 
of their own conseiousness, while many of 
them were so occupied with the eoncoriis of 
a future world tliat they looked with a lofty 
scorn on all things pertaining to this one. 
Speaking of the natural philosophers of hi# 
time, Eusebius says, It is not through ig- 
norance of the things admired by them, but 
through contempt of their useless labor, that 
we think little of these matters, turning our 
souls to the exercise of better things.** So 
also Lactantius — “To search for the causes 
of things; to inquire whether the sun be as 
large as ho seems; whether the moon is con- 
vex or concave; whether the stars are fixed 
in the sky, or float freely in the air; of 
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what size and of what material are the heav- 
ens; whether they be at rest or in motion; 
what is the magnitude of the earth; on 
what foundations is it suspended or bal- 
anced — to dispute and conjecture upon such 
matters is just as ii we chose to discuss 
what we think of a city in a remote country, 
of which we never heard but the name/’ — 
Tyndaix Lectures on Light, lect. 1, p. 13. 
(A., 1898.) 

027. CONTINENTS AND OCEANS 
PERSISTENT — The Same General Forma- 
tions from Geologic Times. — We now know 
for certain that the sands and clays washed 
off tlie land — whether by the action of ice or 
river-waters on its surface, or by the wear- 
ing away of its margin by the waves of the 

— sink to the sea-bottom long ]>efore they 
reach the deeper abysses ; not the least trace 
of such sediments having been anywliere 
found at a distance from the continental 
])lat forms. And thus the study of the de- 
posits on the oceanic sea-bed has fully con- 
tinned the conclusion drawn from the pres- 
ent configuration of the earth’s surface, as 
to the general persistence of those original 
inerpialities which have served as the bases 
of the existing continents, and the floors of 
the great ocean-basins. 

Jn the masterly lecture on ‘‘ (leographical 
Evolution,” . . . given by Professor 

(leikie before the Royal Geographical S(c 
ciety, ... he thus sums up: 

“ From all this evidence we may legiti- 
mately conclude that the present land of the 
globe,* tho com])osed in great measure of ma- 
rine formations, has never lain under the 
deep sea, but that its site must always have 
been near land. Even its thick marine lime- 
stones are tho deposits of comparatively 
shallow water. Whether or not any trace of 
aboriginal land may now be discoverable, the 
charactens of the most une<juivocally marine 
formations bear emphatic testimony to the 
proximity of a terrestrial surface. The pres- 
ent continental ridges have probably always 
existed in sojne form; and as a corollary we 
may infer that the present deep oeean-basins 
likewise date from the- remotest geological 
antiquitv.” — C aritntkr yature and .Unn, 
lect. 11, p. 332. (A., 1880.) 

028. CONTINENTS PERPETUALLY 

WASHED INTO THE SEA- The disinte- 
grated materials, produ<‘c<l by chemical and 
mechanical actions of the atmospheric wa- 
ters upon rock-masses, are by floods, rivers, 
and glaciers gradually transported from 
higher to lower levels; and sooner or later 
every fragment, when it has once been sepa- 
rated from a mountain-top, must reach the 
ocean, where these materials are awumu- 
latod and arranged to form new rocks. — 
Judd Volcanoes, ch. 10, p. 284. (A., 1809.) 

CONTINENTS, RELATIVE 
HEIGHT OF — **Sea-le^rV" a Fluctuating 
Line . — The existing land-surfacos of tho 
globe are composed most frequently of ma- 


rine strata. There are apparently only two 
ways in which this phenomenon can be ac- 
counted for, and these explanations come to 
muc'h the same thing. Either the general 
level of the ocean has fallen, or wide areas 
of the sea-floor have been pushed up from 
below and converted into dry land. Both 
changes appear to have taken place. The 
bed of the sea has sunk from time to time 
to greater and greater depths, and has thus 
tended t() draw the water away from the 
surface of what are now continental areas. 
Bui if the earth’s crust under the ocean has 
subsided, it has also been elevated within 
what are now dry lands again and again. — 
flKiKiK Earth Sculpture, ch. 1, p. 12. (G. P. 

P., 1898.) 

CONTINENTS SUBMERGED AT 
VARIOUS EPOCHS — “77tc Earth Standing 
Out of the Water and in the Watrr.'^ — The 
extensive geographical range of the deriva- 
tive rocks, most of wliich are of marine ori- 
gin, must convince us that the greater por- 
tion of our eontinental areas has been under 
water. It is not to be understood, however, 
that all the land-surfaces occupied by sedi- 
mentary strata liave been submerged at one 
and the same time. On the contrary, the 
several geological systems have been accu- 
mulated at widely different periods. — Getkie 
Earth Sridpturc, ch. 1, p. 12. (G. P. P., 

1898.) 

«:U. CONTINUITY OF NATURE— A 

Inivrrsr nithout IjUir, a I'nii'ersc De- 
ranged. — Probably the most satisfactory 
way to secure for oneself a just a])preciation 
of the principle of continuity is to try to 
conceive the universe witliout it. The oppo- 
sit of a continuous universe would be a dis- 
eontinuous universe, an incoherent and ir- 
relevant universe — as irrelevant in all its 
ways of dt)ing things as an irrelevant per- 
son. In effect, to withdraw' continuity from 
the universe would be the same as to with- 
draw reason from an individual. The uni- 
verse would run deranged. — Drummond 
\ntural Lair in the Spiritual World, int., p. 
34. (IT. Al.) 

CONTRACTION OF BULK MAY 
SUSTAIN HEAT OF SUN— GrurZ/i/ the Cause 
of Heat. — If. now, there is no present mani- 
festation of force suflicient to cover the ex- 
penditure of the sun’s heat, the sun must 
originally have had a store of heat which it 
gradually gives out. But whence this store T 
We know’ that the cosmioal forces alone 
could have produced it. And here the hypoth- 
esis. previously discussed as to the origin 
of the sun. eonii's to our aid. If the mass of 
the sun had been once diffused in eosmieal 
spiKM*, and bad then boon condensed— that is. 
bad fallen together \inder the influence of 
celestial gravity — if then the resultant mo- 
tion had l>een destroyed by friction and im- 
pact. with the production of beat, the new 
world produced by such condensation must 
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have acquired a store of heat not only of 
considerable, but even of colossal, magni- 
tude. — Helmholtz Popular Lectures, lect. 
4, p. 181. (L. G. & Co., 1898.) 

($33, This Involves Final 

Extinction,— in the very act of parting with 
heat, the sun d(‘vt‘lops a fresh stock. His 
radiations, in sJiort, are the direct result of 
shrinkage ihrougli cooling. A diminution of 
the solar dianieter by ,‘180 feet yearly’ would 
just suOice to cover tlie present rate of emis- 
sion, and would for ages remain impercep- 
tible with our means of observation, since, 
after tlie lapse of 0,000 years, the lessening 
of angular size would scarcely amount to 
one second. Hut the. process, tho not ter- 
minated, is strictly a terminable one. In 
less than five million years the sun will have 
contracted to half its present bulk. In seven 
million more, it will be as dense as the earth. 
It is didicult to believe that it will then be a 
luminous body. Xor can an unlimited past 
duration be admitted. Helmholtz considered 
that rdlliation might have gone on with its 
actual intensity for twenty- two, Langley al- 
lows only eighteen, million years. The period 
can scarcely he stretched, by the moat gen- 
erous allowances, to double the latter figure. 
But this is far from meeting the demands of 
geologists and biologists. — C leuke History ! 
of Astronomy, pt. ii, ch. 9, p. ,379. (HI., 

1803.) 

CONTRADICTION, SEEMING, IN 
REFLECTION OF LIGHT— J.hjht Afay 
Come from a Jilack Object. — The light which 
falls upon a body is divided into two por- ! 
tiona, one of which is reflected from the sur- 
face of the body; and this is of tlie same 
color a.s the incident light. If the incident 
light be white the superficially reflected 
light will also he white. Solar light, for e.v- 
ample, reflected from the surface of even a 
black body, is white. The blackest cam- j 
phinc smoke in a dark room through' which j 
a sunbeam passes from an aperture in the ! 
window-shutter renders the track of the | 
beam white, by the light scattered from the j 
surfaces of the soot-particles. Tne moon ap- ' 
pears to us as if ' 

Clothed in white samite, mvstic, wonder- 
ful ” ; 

but were she covered with tlie blackest vel- 
vet she would still hang in the heavens as 
a white orb, shining upon our woi Id sub- 
stantially as she doe.s now. — TvND.vr.L Lec- 
tures on Light, lect. 1, p. 33. (A., 1898.) 

6.35. CONTRAST, IMPRE3SIVE-For- 

est and >S7cppc.— From the rich luxuriance 
of organic life the astonished traveler [to 
the steppes of South America] suddenly 
finds himself on the drearv margin of a tree- 
less waste. Nor hill nor cliff rears its head, 
like an island in the ocean, above the hound- 
less plain: only here and there broken strata 
of floetz, extending over a surfaee of mo-e- 
than three tliousa nd English square rnile^ 


appear sensibly higher than the surrounding 
district. The natives term them banks, as 
if the spirit of language would convey some 
record of that ancient condition of the 
wwld when these elevations formed the 
shoals, and the steppes themselves the bot- 
tom, of some vast inland sea. — Humboldt 
Views of Nature, p. 1. (Bell, 1896.) 

6.36. CONTRAST OF GIVING AND 
WITHHOLDING— A/ountain Lake with Fly- 
ing /Stream — Bitter Waters with No Outlet, 
— The waters of Lake Tahoe overflow 
through the Truckee cafion and form a 
bright, swift-flow'ing stream, which finds its 
way to Pyramid and Winneniucca lakes, 
situated 2,400 feet lower, in the desert val- 
I leys to the north. The waters when starting 
on their troubled journey arc as pure and 
limpid as the melting snows of mountain 
valleys can furnish, . . . but the lakes 

into which they flo\v,and of whieli they form 
almost the sole supply, are alkaline and 
saline owing to long concentration. An ex- 
ample of an isolated drainage sy.stem is here 
furnished, embracing the cool summits of 
lofty mountains where the moisture of the 
atmosphere is condensed; a mountain reser- 
voir where the waters are stored; a swift, 
clear stream formed by the overflow of the 
reservoir; and the bitter lakes where the 
stream empties and from which tliere i.s no 
escape except by evaj>oration. — Russell 
Lakes of North Amcriea, ch. 4, p. 64. (G. A 

Co., 1895.) 

6.37. CONTRAST OF HEAT AND COLD 

IN SOUTH AFRICA — Radiation — 
Wide Difference between Sunrise and Mid- 
day. — Dr. Livingstone, in bis “Traveds in 
South .\frica.’' has given some striking ex- 
amples of the iliffereiice in nocturnal chill- 
ing when the air is dry and when it is laden 
with moisture. Thus he finds in South Cen- 
tral Africa during the month of June, “ the 
thermometer early in the mornings at from 
\'1° to ;V2^ ; at noon, 94® to Ofi®.’* or a mean 
difference of 48° between sunrise and mid- 
day. d’be range would probably have been 
found still greater had not the thermometer 
been pl!U‘e<I in tlie shade of his tent, which 
was pitched under the thickest tree he could 
find. He adds, moreover, ** the sensation of 
cold after the heat of the day was very keen. 
The Halonda at this season never leave their 
fires till nine or ten in the morning. As 
the cold was so g^reat here, it was probably 
frosty at Linyanti; T therefore feared to ex- 
pose my young trees there.*’ — Tyndall Heat 
a Mode of Motion, Icct. 13, p. 387. (A., 

1900.) 

6.38. CONTRAST OF REFLECTED 
AND TRANSMITTED LIGHT— o7« 

Mt. Blanc. — The sunrise from the summit 
[of Ml. Blanc] was singularly magnificent. 
The snow on the shaded flanks of the moun- 
tain was of a pure blue, being illuminated 
solely by the reflected light of the sky; tho 
summit of the mountain, on the contrary, 
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was (Tiiiisoii, boinjr illuminated by trans- 
mitted light. The contrast of both was finer 
than I can describe. — Tyndall Hours of Ex- 
ercise in the Alps, ch. 4, p. 67. (A., 1898.) 

039. CONTRAST OF STORM-SWEPT 

mountain and sunlit valley— 

J*ikc\s Peak in July — Waiting for Holar 
Eclipse under Difficulties. — The snow en- 
iored [the tent] with the wind and lay in a 
deep drift on the pillow, when I woke after 
a brief sleep toward morning, and, looking 
out on the gray dawn, found that the snow 
had turned to hail, which was rattling 
sharply on the rocks with an accompani- 
ment of thunder, which seemed to roll from 
all parts of the horizon. The snow lay 
thick, and the sheets of hail were like a 
wall, sliutting out the sight of everything a 
few rods oil, and this was in July [1878]! 
Hail, rain, sleet, snow, fog, and every form 
of had weather continued for a w^eek on the 
summit, while it was almost ahvays clear 
below’. It was often a remarkable sight to 
go to the edge and look down. The expanse 
of “ the plains,’* which stretched eastward 
to a horizon line over a hundred miles dis- 
tant, would be in bright sunshine beneath, 
wliile the hail W’as all around and above us; 
and the light coming up instead of down 
gave singular etTects when the clouds parted 
below, the plains seeming at such times to 
he oj)alescent with luminous ycMow and 
green, as tho the lower world were translu- 
cent and the sun were beneath it and shin- 
ing up through. — L anolkv Sew Astronomy, 
ch. 2, j). 54. (II. M. & Co.) 

<^40. CONTRAST OF TEMPERATE 
AND TROPICAL VEGETATION- Temi^er- 

ale iMuds icithin the Tropics. — 'Fhe ex- 
traordinary height to which not only indi- 
vidual mountains but even whole districts 
rise in t.ro])ical regions, and the consequent 
cold of such elevations, affords the inhabit- 
ant of the tropics a singular spectacle. Ftw 
besides his own palms and bananas, he is 
surrournh'd by those vegetable forms which 
would seem to belong .solely to northern 
latitudes. Cypresses, pines, and oaks, bar- 
herry shrubs and alders (nearly allied to 
our own species), cover the mountain plains 
of southern ^Mexico and the chain of the 
Andes at the equator. Thus Nature has 
permitfe<l the native of the torrid zone to 
behold all the vegetable forms of the earth 
without (putting hi.s own clime, even as arc 
nwealed to him the luminous worlds which 
spangle the firmament from ]>ole to pole. — 
Humboldt Views of Nature, p. *231. (Bell, 
1896.) 

^ 941 . CONTRAST WITH ALL KNOWN 
earthly C0NDITI0NS-f;7i(//r«a Day and 

Endless N i ght on Mercury. — And after long 
and patient watching, the conclusion was at 
last reached that Mercury turns on his axis 
in the .same time needed to complete a revo- 
lution in his orbit. One of his hemisphen's, 
then, is alway.s averted from tho sun, as one 


of the moon’s hemispheres from the (*arth, 
w'hile the other never .shifts from Ixmeath his 
torrid ray.s. The *‘ librations,” however, of 
Mercury are on a larger .scale than those of 
the moon, because he travels in a more ec- 
centric path. The temporary inequalities 
arising betw een hi.s “ even pacing ” on an 
axis and his alternately accelerated and re- 
tarded elliptical mijyement occasion, in fact, 
an oscillation to and fro of the boundaries 
of light and darkness on his globe over an 
arc of 47° 22', in the course of his year of 
88 days. Thus the regions of perpetual day 
and ppJrpetual night are separated by two 
segments, amounting to one-fourth of the 
entire surface, where the sun rises and sets 
once in 88 days. No variation from the 
fierce glare on one side of the globe and the 
nocturnal blackness on the other c^an, in- 
deed, take place. Yet these apparently in- 
tolerable climatic conditions may be some- 
w’hat mitigated by the vigorous atmospheric 
circulation to which they would naturally 
give rise. — Clerke History of Astronomy, 
pt. ii, ch. 7, p. 305. (Bl., 1893.) • 

042. CONTRASTS, MAN A CREA- 
TURE OF — Physical Insignijicanee ami Men- 
tal Supremacy — ‘‘ What Is Man, that Thou 
Art Mindful of Himt . . . Thou Hast 

Made Him a Little Lou'cr than the Angels'^ 

( Ps. via. A-'*). — It is, for instance, a strange 
■ and ijuggcstive circumstance that man. in- 
’ significant in his dimensions and in all his 
1 physical powers, when viewed in comparison 
! ev(‘n with the earth on which he lives, and 
j compelled to remain always upon that orb. 

, whi(‘h is utterly insignificant <*ompared with 
^ tho solar system, should yet dare to raise his 
i thoughts b(*yond the earth and beyond tin* 
solar system, to contemplate boliily tliosc 
amazing depths amidst which the stellar 
glories are strewn. 

That he should undertake to measure the 
scale on which the universe is built, to rate 
the stars as with swift yet stately motion 
they can'cr through space, to test and an- 
alyze their very substaiu'e, to form a judg- 
ment as to processes taking place upon and 
around them, tho not (me star in all the 
heavens can be magnified into more than the 
merest point — all this affords noble concep- 
tions of the qualities which the Almighty 
has implanted in the soul of man. — P roc'TOR 
I'xpansc of llraren. p. 104. (L. G. & Co.) 

943. CONTRIVANCE FOR FERTIL- 
IZING ORCHID— Hce Made to Carry Pollen 
from Flower to Flower . — With most orchids 
the flowers remain open for some time be- 
fore. they are visited by insects; but with 
spiranthes 1 have generally found the boat- 
formed disks removed very soon after their 
expansion. For example, in the two last 
s))ikos w’hich I happened to examine there 
w’cre nunierou.s buds on the summit of one, 
w’ith only the seven lowest flowers expanded, 
of W’hich six had their disks and pollinia re- 
moved; the other spike had eight expanded 
flowers, and the pollinia of all w’cre removed. 
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When the flowers first open they would be 
attractive to insects, for the receptacle al- 
ready contains nectar; and at this period 
the rostelluni lies so close to the channeled 
labelluni that a bee could not pass down its 
proboscis without touchin*,^ the medial fur- 
row of the rostelluni. This I know to be the 
case by repeated trials with a bristle. We 
thus see how beaut ifullyaeverything is con- 
trived that the pollinia should be withdrawn 
by insects visiting the flowers. They are al- 
reailv attached to the disk by their threads, 
and/from the early witherin*^ of the anther- 
cells, thev han<? loosely suspended. . . . 

The toucll of the proboscis causes the rostel- 
lum to split in front and behind, and frees 
the lon^, narrow, boat-formed disk, which is 
filled Avith extremely viscid matter, and is 
sure to adhere lonj^itudinally to the probos- 
cis. When the bee flies aAvay, so surely will 
it carry away the pollinia. — Darwin Fer- 
iilization of Orchids, ch. 4, p. 111. (A., 

1808 .) 

<544. CONTRIVANCE FOR SEED-DIS- 
PERSAL — Burs of the. Burdock — Animals as 
Distributers of Seeds. — If you examine a bur- 
dock blossom you will find the lower part of 
thefiower-head covered with ^roen scales, i ach 
of which projects upwaul and outward, and 
at the tip curves over into a sharp-pointed 
hook, much the shape of a fish-hook. As the 
flower matures these liooks gradually bo^omc 
dry. Finally, when the sec<ls are ripe, the 
hooks are ready to catch hold of any animal 
that brushes against the j)lant. By this 
time the connection with the stem at the 
base of the flower-head has become sufli- 
cieiitly loosened so that the bur pulls off 
readily. Yet it holds on ti^ht onou"h to 
remain attached to the plant throuj'h the 
winter, unless the j^rappling-hooks are taken 
hold of by some external a^^ency. Conse- 
quently, the period durin" which the seeds 
are open to dissemination extends over many 
months. This, of course, is a decided ad- 
vantage, for it greatly increases the chances 
that the seeds will be carri(*d to other lo- 
calities. When the bur becomes attached 
to the hair of an animal, it may be some 
time before it is removed. As it" is rubbed 
by the creature or is brushed against trees 
or branches, it is likely to be pushed ojien, 
and the dozen or morr- seeds are likely, one 
by one, to drop to the ;;round. The individ- 
ual seeds are rather large, in color brown 
mottled with black, and rather smooth ex- 
cept for a few slightly projecting, longi- 
tudinal ridges. — W ekd Seed- travelers, pt. iii, 
p. 49. (G. & Co., 1899.) 

045* ■ Seeds Shot as from 

Thumb and Fltufer.— The witch-hazel bears 
a hard, woody, nutlike fruit, as large as a 
hazelnut; when ripe, the apex gapes open 
more and more, the sides pressing harder 
against each smooth seed, till finally it is 
shot, sometimes for a distance of thirty feet. 
— Beal Seed Dispersal, ch. 6, p. 60 A' ^ 

Co., 1898 . ) I . i . a. 


046. CONTRIVANCE IN NATURE- 

Beauty and Completeness of Adaptation Ex- 
ceed Imagination, — The more I study Na- 
ture, the more I become impressed with ever- 
increasing force that the contrivances 
and beautiful adaptations slowly acquired 
through each part, occasionally varying in a 
slight degree, but in many ways, wdth the 
preservation of those variations which were 
beneficial to the organism under complex 
and ever- varying conditions of life, transcend 
in an incomparable manner the contrivances 
and adaptations which the most fertile im- 
agination of man could invent. — Dakwin 
Fertilization of Orchids, cli. 9, p. 285. (A., 

1898.) 

<^47. CONTRIVANCE NOT UNWOR- 
THY OF THE SUPREME WILL — This 
idea of the relation in which hnv stands to 
will, and in Avhich will stands to law, is 
familiar to us in the works of man; but it 
is less familiar to us as equally holding 
good in the works of Nature. W'e feel, some- 
times, as if it were an unworthy notion pf 
the will whif h works in Nature, to suppose 
that it shouhl never act except through the 
use of means. But our notions ()f unwortbi- 
ness are themselves often the un worthiest of 
all. They must be ruled and disciplined by 
observation of that Avliich is — not founded 
on a priori conceptions of what ought to be. 
Nothing is more certain than that the whole 
order of Natun* is one vast system of con- 
trivance. And what is contrivan(*e but that 
kind of arrangement by which the unchange- 
able demands of law are met and satisfied? 
— Argyll Reign of Law, ch. 3, p. 7(>. 

( Burt. ) 

048. CONTROVERSY BETWEEN 
HOLDERS OF PARTIAL TRUTHS— 

Geologic Theories of Formation of Rocks by 
Fire and by Water. — There were many well- 
fought battles between geologists before it 
was understood that these two elements [fin* 
and water] liad been equall}' active in build- 
ing up the crust of the earth. The ground 
was hotly contested by the disci j)les of the 
two geological schools, one of which held 
that the solid envelope of the earth was ex- 
clusively due to the influence of fire, while 
the other insisted that it had been accumu- 
lated wholly under the agency of water. 
This difference of opinion grew up very* nat- 
urally; for the great leaders of the two 
schools livc'd in different localities, and pur- 
sued their investigation.s over regions wliere 
the geological phenomena were of an en- 
tirely opposite character — the one exhibit- 
ing the effect of volcanic eruptions, the 
other that of stratified deposits. It was the 
old story of the two knights on opposite 
sides of the shield. — Agassiz Geological 
Sketches, ser. i, ch. 1, p. 6. (II. M.' & Co., 
1896.) 

<540. CONTROVERSY OVER tITTLE 
HILL — Rival Schools of Cosmogony. — Near^ 
the highroad which passes between the 
towns of Eger and Franzenbad in Bohemia, 
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there rftes a small hill known as the Kam- 
inerbti^l, which has attracted to itself an 
amount of interest and attention quite out 
of proportion to its magnitude or impor- 
tance. During the latter part of the last 
century and the earlier years of the present 
one, the fiercest controversies were waged 
between the partisans of rival schools of cos- 
mogony over this insignificant liill, some 
maintaining that it originated in the com- 
bustion of a bed of coal, others that its ma- 
terials were entirely formed by some kind 
of “aqueous precipitation,” and otliers again 
tliat the hill was the relic of a small vol- 
canic cone. Among those who took a very 
active part in this controversy was the poet 
Goethe, w'ho stoutly maintained tlie vol- 
canic origin of the Kammerbilhl, styling it 
“a pocket edition of a volcano” [which the 
excavations undertaken at his instani'c liave 
j>rove(l it to be]. — Judd VolcanoeSf ch. 5, p. 
112.. (A., m\).) 

G50. CONVERGENCE OF SCIENCES 
UPON EVOLUTION — AWfionViy in A(jnr- 
vK'nt . — The hypotliesis of evolution must be 
ultimately eitlu*r established or disproved by 
its accordance or disaccordiince with a vast 
aggregate of facts of Nature which belong 
to different <le[)artments of scientific iri- 
qiiiiy. The geologist traces the succession 
of jdants and animals in paleontological or- 
der, and finds, as he advances in his studies, 
less and less evidence of interru])tion, and 
more and more of continuity, biological as 
well as physical, 'fhe zoologist and botanist, 
who have been accustomed to classify their 
multitudinous and diversified forms of 
plants and animals a<*eording to their “ nat- 
ural alTinities,” find a real meaning in their 
classification, a new significance in their 
terms of relationship, when these are use<l 
to represent what might be regarded with 
probability as actual community of descenf. 
1’he morphologist who has Ix'cii accustonuMl 
to trace a “unity of fyj)e ’’ in ea<h great 
group, and especial!^' to recognize this in the 
presence of rudimentary ]iarts which must 
be entirely useless to the animals that ]>os- 
sess them, delights in the new i<h*a which 
gives a perfe<*t rationale of what had pre- 
viously seemed an inexplicable superiluify. 
And tile embryologist, who carries back his 
studies to the earliest phases of develop- 
ment, and follows out the grand law of Von 
Baer, “ from the general to the special,” in 
the evolution of every separate type, finds 
the ex’tension of that law from the indi- 
vidual to the whole succession of organic 
life impart to his soul a feeling of grandeur 
like that which the physical philosopher of 
two hundred years ago must have experi- 
enced when Newton first ]>roniulgated the 
doctrine of universal gravitation. Aud last- 
ly, when the doctrine of evolution is looked 
at in its mprnl aspect, as one which leads 
man ever onwards and upwards, and wdiich 
encourages his brightest anticipations of the 
ultimate triumph of truth over error, of 


knowledge over ignorance, of right over 
wrong, of good over evil, who shall presume 
to say that the convergence of all these 
great lines of thought, each of them the re- 
.siiltant of the patient toil of a whole army 
of scientific workers, is a fact of no account ? 
— (.’akpknter Xature and Maiij lect. 7, p. 
237. (A., 1889.) 

051. CONVOLUTIONS DETERMINE 
SURFACE AND POWER OF BRAIN-An 

Invisible Engraving in Bodily Huhstance 
Wrought by All Great Souls. — Increase of 
the cerebral surface is shown not only in 
the general size of the organ, but to a still 
greater extent in the irregular ereasing and 
furrowing of Ibe surface. Tliis creasing and 
furrowing begins to occur in tlie higher 
mammals, and in civilized man it is carried 
to an astonishing extent. Tlie amount of 
intelligence is correlated with the number, 
the dcj)tb, and the incgnlarily of tlie fur- 
rows. A cat’s brain has a few symmetrical 
creases. In an ape the ('reasos are deepened 
into slight furrows, and tliiw rim irregu- 
larly, soniewbat like the lim*s in the palm 
of your band. With ag(‘ and experience the 
furrows grow deejier and more sinuous, and 
new ones appear; and in man these phe- 
nomena come to have great significance. 
The cerebral surface of a biimaii infant is 
like that of an ape. In an adult savage, or 
in a* Kuro])ean [leasant, the furrowing 
s(»mewbat marked and conqilieuted. In the 
brain of a great scholar the furrows are 
very deep and crooked, and hundreds of 
creases appear which arc not found at all in 
the brains of ordinary men. In other words, 
the cerebral surface of such a man, the seat 
of conscious mental life, has become enor- 
mously enlarged in area ; and we must fur- 
ther observe that it goes on enlarging in 
some eases into extreme old age. — Fiske 
Destiny of Man, cb. 5, p. 48. (H. M. & Co., 

1 9(H). r 

<;52. COOKERY AMONG PRIMITIVE 

I WOMEN— (. ra irriddle-eahrs. — The cook- 
ing is done after the following fashion: A 
large flat slab of stone is pbufd over a fire, 
and on this griddle a thin layer of meal is 
spread. A woman, fan in band, sits by the 
fire wateliing. With her fan she smooths 
the upper surface of the cake and makes it.s 
edges round. In a few minutes one side is 
done, and when the cake is turned it is done 
in two minutes more. Tlu'y are next thrown 
on the roof to dry. and 1 have (')ften vainly 
tried to imitate the skill with which an 
Indian woman “ quoits ” up one of these 
large and thin cakes on to the roof, often 
high above her lu'ad. When thoroughly 
dried the bread is hard and crisp. — ^M asox 
Woman*s Share in Primitive Gulturi\ ch. 2, 
p. 39. (A., 1894. ) 

053. COOKERY, IMPORTANCE OF 

— More Depends on the Cook- than on the 
Materials Cooked — The Qualify of a Soup . — 
His [Benjamin Thompson's] faith in cook- 
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ery is well expressed in the followinj^, where 
he is speaking of his experiments in feeding 
the Bavarian army and the poor of Munich, 
lie says: “ 1 constantly found that the rieli- 
ness or quality of a soup depended more 
u])on the proptu* choice of the inpedients, 
and a proper management of the lire in the 
combination of these ingredients, than upon 
the quantity of solid nutritious matter em- 
ployed; much more upon the art and skill 
of the cook than upon the sums laid out in 
the market.” — Williams Chcmifitri/ of Cook- 
cry, ch. 1, p. 5. (A., 1900.) 

054. COOKING, EARLY DEVICES 

for — Boiling by Hot Stoncx — Xo Boiled Meals 
in Homeric Feasts — Found in Xorthimm's 
Traditions. — in many parts of the world, 
among tribes who do not know how to make 
an earthen pot. there is found the curious 
art of stone-boiling, which is a sort of wet 
baking. The Assiniboins of North America 
have their name, which means “ stone-boil- 
ers,” from their old practise of digging a 
hole in the ground, lining it with a piece of 
the slaughtered animal’s hide, and then put- 
ting in the meat with Avater, and hot stones 
to boil it. Tribes of the far West actually 
managed by means of red-hot stones to boil 
salmon and acorn-porridge in their baskets 
made of close-plaited roots of the spruce-lir. 
The process of stone-boiling has lasted on 
.even in Kurope where found convenient for 
heating water in wooden tubs. Linnjrus on 
his northern tour found the Bot bland people 
brewing beer in this way, and to this day 
the rude Carinthian boor ” drinks such 
“ stone-beer.” as it is called. As soon as the 
cooks anvAvhere are provi<led Avith earthen 
])Ots or metal kettles, boiling over the fire 
becomes easy, ^'et it is curious to notice the 
absence of boiled meats from the feasts of 
the Homeric heroes, Avhere there is so much 
about the joints stuck on spits to roast, and 
the Avengeful 0<ly‘i^eus rolling to and fro on 
his bed is cornpar<'d to an eager roaster turn- 
ing a stulTed paunch behu’c the blazing fire. 
Among the old Northmen it Avas otherAvise, 
for it is told in the Edda how tin* warriors 
feast every night in Valhalla on the sodden 
flesh of the boar Sichrininer, wlio is daily 
boiled in the huge kettle, and comes to life 
again ready for the morroAv’s hunt.— Tylou 
Anthropology, ch. 11, p. 200. (A., 1809.) 

«55. COOKING, SCIENTIFIC VALUE 

OF — Destroys Most Bacteria. — Injurious 
micro-organisms in foods are. fortunately 
for the consumers, usually killed by cookingL 
Vast numbers are. as far as we knoAv, of no 
harm Avhatever. Alarming reports of the 
large numbers of bacteria, Avhieh are con- 
tained in this or that foo<l are generally as 
irrelcA^ant a;s they are iiieoiiect? Bacteria, 
as AA^e have seen, are ubiquitous. In food aao 
have abundance of the chief tiling necessary 
to their life and multiplication — favorable 
nutriment. Tfenc(‘ we should expect to fimL 
in uncooi;ed or stale food an arripl^ supply 


of saprophytic bacteria. There was much 
Avholesome truth in the assertions made 
some tAvo years ago by the late Professor 
Kanthack, to the ellect that good food as 
Avell as bad frequently contained large num- 
bers of bacteria, and often of the same 
.species. It is Avell that Ave should l)eeome 
familiarized with this idea, for its accuracy 
cannot be doubted, and its usefulness at the 
present time may not be without its benefl- 
cial ellect. — Newmax Bacteria, ch. 5, p. 178. 
(G. P. P., 181)9.) 

050. COOKING THE INVENTION OF 
WOMAN — There are in many lands plants 
Avhich in the natural state are poisonous or 
extremely acrid or pungent. The women of 
these lands have all discoA'ered independ- 
ently that boiling or heating driA'cs olT the 
poisonous or disagreeable element. The In- 
dians of southern California gather the 
leaA'Cs and stems of sc'Auual cruciferous 
plants, throw them into hot Avater, then 
rinse them out in cold Avater Ha'c or six 
times, then dry them and use tliem as 
boileil cabbage. This AA'ashing removes the 
bitter taste and certain substances Avhich 
are likely to produce nausea and diarrhea. 
The nunoval of poisonous matter from 
tapioca by means of hot Avater is the dis- 
eoA’cry of savage Avonien. — M ason Woman's 
Share 4n Frimitivc Culture, ch. 2, p. 24. 
(A., 1894.) 

«57. COOPERATION AMONG 
BRUTES, UNSUPPORTED STORIES OF— 

Thresher and ^Saordfish — Pilol-fish and 
Fhark — Blind Instinct of Femora. — Dr. 
Gflnther, however, denies that the thresluT 
cA'cr attacks Avhales; and Professor Moseley 
Avrites me that he considers the alleged cases 
“ very unlikely,” as the hide of the Avhale is 
so tough, and the blubber .so thick, that the 
:»iiimal would not ” feel or care about the 
thresher, which, by falling on the Avhah' 
from a height of say 20 feet, might nearly 
commit suicide Avithout the Avhale knoAving 
anything about it.” Moreover, as regards the 
pilot-lish. Professor Moseley' Avrites me that 
I fromai'tual olisei A'ation he can fully' cor robo- 
j rate the ojiinion Avhich I have expressed. 

** The pilot-tish,” he says, “ cannot possildy 
[ hold on the shark, as it has no means of 
attachment”; “it i.s the remora (^vhieli 
habitually clings to tlie bodies of .sharks) 
that has been mistaken for the pilot-fish. 
The latter is a most unfortunate fish to run 
as exhiliiting animal intelligence. It con 
slant ly mistakes a ship for a big shark. 
sAvimming for Aveeks near the Arater-surface. 
just a foot in front of the eiitAvater. Nona. 
if it sAvam just behind the stern it Avould get 
plenty' of food, Avliereas in front of Jthe bow 
it gets nothing AvhatoA'er. Nevertheless, it 
stays on at Avhat in a shark is of course tin* 
rigiit place, ready to be at the bea.st’s mouth 
directly food is found.” [1880.] — Romanes 
Animat Intelligence, ch. 8, p. 253. (A., 

1899.) 
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058. COOPERATION DEPENDS UP- 
N COMMUNICATION— A Nervous System 
Quarter of a Mile Long — The Most Perfect 
ignal-service Triumphs. — The success of 
lie cooperative principle, however, depends 
pon one condition: the members of tlie 
erd must be able to communicate with one 
notiier. Jt matters not how acute tlie 
tmses of each animal may be, the strenj^tli 
f the column depends on the power to 
ransmit from one to another^ what impres- 
ions eaeli may receive at any*momcnt from 
dthoiit. Without this power the sociality 
f the herd is stultilied; the army, havin« 

0 signaling? department, is powerless as an 
rmy? But if any member of the herd is 
ble by motion of head or foot or neck or 
ar, by any sign or by any sound, to pass on 
iie'news that there is danger near, each iii- 
tanlly enters into possession of the facul- 
ies of the whole. Each has a hun<lred eyes, 
loses, ears. Each has a quarter of a mile of 
lerve's. Thus numbers are strength only 

1 hen strength is coupled with some power 

if intercommunication by signs. If one herd 
lcvelo])s this signaling system and another 
Iocs not, its chances of survival will be 
rreater. The less equipped herds will be. 
lowly decimated and driven to the wall; 
,nd those which survive to propagate their 
:ind will be those whose signal-service is 
nost cTicient and complete. — D uwmmoni) 
{scent of Man, p. 156. (d. P., 1000.) 

050. COOPERATION IN LOWER 

LIFE— A Colonial Animal— Animal lifsem- 
iling Plant . — Let us pick up a piece of this 
‘seaweed^’ and note its structure. You ob- 
lervc it resembles a fir tree in miniature, 
ts total length is about four inches, .ind 
rou note that it grows roote<l and fixed like 
iny plant on oyster-shells and other objects. 
Attle wonder that it is called a sea-plant, 
'or its habits and its appearance certainly 
end support to that vie%v of its natiire. 
^caii its structure, however, a little more 
•loscly by aid of this lens, and you observe 
.hat in place of leaves or ilowcrs the 
uanches bear huiulr(*ds of little cups set in 
'ach side. . . . Then your gaze alights 

)n a curious sight. You find that each of 
these cups or cells i.s tenanted by a living 
ininial. . . . 

Oiy sea-fir is a compound or <*olonial ani- 
mal, wdiich numbers its meinbers by the 
lundred. It is something more, however. 
It appears before us as a typical example of 
a cooperative society. For the colony is 
aourished, not by the labor of one. but by 
the work of all its members. Each little 
animal unit captures food and digests it, 
ind then delivers this nutriment over to the 
2;eneral store or common fund, which is cir- 
culating always through the hollow stem 
tnd branches of the colony. From this com- 
mon store each unit in turn draws its own 
mpply. 

There is perfect cooperation witnessed 
>cre. No wrangling and quarreling, such as 


intervene in higher societies, exist. Lo\ver 
life knows nothing of the overweening am- 
bition of the twos or threes over the aims of 
the mass. There is no question or claim of 
precedence in the sea-fir democracy. All is 
harmony, equality, fraternity here; and the 
currents of sea-fir life roll onwards undis- 
turbed by the passions uf higher existence. — 
Amikkw Wii.sox tilimpsrs of yature, ch. 9, 
p. 33. (Hum., 1892.) 

iUiO. COOPERATION, UNCONSCIOUS 

— Clon e rs and Jnsects — Color and Fragrance 
Attract for a Purpose — Life Dependent on 
Beauty and Sweet ness. — The vegetable world 
is a world of still life. Xo higher plant has 
the power to move to help its neighbor, or 
<‘veii to help it.Mdf, at the most critical mo- 
ment of its life. . . . The fertilizing 

tmllen grows on one part of the flower, the 
stigma which i.s to receive it grows on an- 
other, or it may he on a difl'erent plant. 
But as these parts cannot move towards one 
I another, the flower calls in the aid of mov- 
I iiig things. . . . Hultitudt's of flowers 

! without such aid could never seed at all. It 
I is to these cooperations that we owe all that 
I is hcautifiil and fragrant in the tlower 
I worhi. To attract the insect and roconi- 
i pciise it for its trouble, a banquet of honey 
j is spread in the lusirt of the flower; and to 
I enable the visitor to find the nectar, the 
I leaves of the flower are made showy or con- 
i spicuous beyond all other leaves. To meet 
i the case of injects which love the dusk, 

I many flowers are colored white: for those 
I which move about at night and cannot see at 
i all, the night-flowers load tlie darkness with 
j their sweet peifiime. d'he loveliness, the 
; variegations of shjule and tint, the ornamen- 
j tatiens, the sconts, the shajx's, the sizes of 
• flowers, are all the gifts of cooperation, 
i The flower in every detail, in fact, is a 
I momiinent to tlie cooperative principle. — 

I Ascent of Man. p. 234. ( d. P., 

1900.) 

' imi. COORDINATION OF BODILY 

ACTIVITIES— *S'froMf/cr E.reiiement Arousts a 
I (ireatir \umher — I nity of the Body. — My 
■ hand is lying quiescent on the table; some- 
i thing toiiehes it lightly, a tly. or a feather: 

there is a rush of activity to certain mus- 
I eles, and the hand is moved away. Well. 
I supposing the two things to be remote cau>e 
i and ell’ect : the light contact — cause, the mo- 
, tion — effect: what may we suppose as to 
j the intermediate links? Vnh‘ss the process 
I be something quite uni»|ue. there must he a 
t chanuel of commiiuicatioii between the skin 
! of the hand and the group muscles in the 
shoulder, up]>er arm. ami fon‘arm. that 
unite to withdraw the hand. Assuming the 
concurrence id ten muscles, there nuist he a 
ramifying thread of eommuniealion from 
any point in the skin of the hand to all 
those ten mnseles. ... 

Suppose now. instead of a light et^ntact, 
the band is sharply pinebed in the very 
same plaee. . . [Xowl with the mere 
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arm movements are coupled a great many 
more — in the other arm, the legs, the body, 
and the face, besides the more concealed 
movements shown in the voice, which emits 
a cry, shout, or other exclamation. We see 
that any part of the skin of the hand is in 
connection with pcrliaps two liundred mus- 
cles, the notable circumstance being that a 
weak touch docs not arouse tlie wider circle 
of movements. ... A very bitter taste, 
a malodor, a screeching discord, an intense 
flame, will each awaken movements of limbs, 
body, face, and voice. tAery one of the 
senses is in the same extensive communica- 
tion with tlie organs of motion. — Bain Mind 
and Body, eh. fl. p. fl. ( Hum., 1880.) 


COPPER HAMMERED INTO 
SHAPE — Indians Ignorant of Casting . — It has 
often been stated that tlie Indians possessed 
some method, at present unknown, by which 
they were enabled to harden the copper. 
This, however, .seems to be an error. Some 
copper implements, which ^Ir. Wilson .sub- 
mitted to Professor Crofts, were found to be 
no harder than the native copper from Lake 
Superior. “ 'the structure of the metal was 
also highly laminated, as if the instrument 
had beim brought to its present shape by 
hammering out a solid mass of copper.” — 
Aveiu KY Prehistoric Times, ch. 8, p. 242. 
(A., 1000.) 


ooa, CORAL ANIMALS FOUND BE- 
LOW THIRTY FATHOMS -Ao Reefs at the 
(Jreattr Deyth . — l/ntil (piito recently it was 
usually stated in works dealing with the 
structures of coral reefs that the .so-called 
reef-building corals, that is to .say the large 
madrepores, astiaids, and others, are con- 
fined to water not deeper than thirty fath- 
oms. This limit must now be somewhat ex- 
tended, in con<(‘(iuen('e of the discovery by 
Captain Aloore of an abumlaiice of growing 
coral at a depth of forty- four fathoms in the 
China seas: but, nevcrthele.^s, it is perfectly 
true that the coi als do not grow in such jiro- 
fusion in very deep water as to form any- 
thing that can be comjiared with the reefs 
of the sliores. It is cjuite p(».‘.sible that the 
advantages allordid by tlie light, warmth, 
and abundance of food' of the shallow water 


may account for the luxuriance and vigor of 
the reef corals, and th-tt where the f(7od is 
.scarce, and the water cold and dark, as it is 
below fifty fathoms, tin; j><»\\er of cmi tin nous 
gemmation is lost, and tin* rapidity of the 
growth and reproduction of the individual 
polyps is consideruhly diminished. — lIicK- 
So\ Fauna of the JJern ,sVv/, ch 5 n 04 
(A., 1804.) . ^ ’ I • • • 


004/ CORONA OF THE SUN— *SVcn 

OnZiy when Fclipsr Abolishes the Glare 

Owing to the scattering of li^rht ],v nfitter 
floating mechanically in the earths atmo.s- 
phere, the sun is seen not sharply definerl 
but .surrounded by a luminous glare. Now' 
a loud noi.se will drown a whisper, an in-' 
tcn.se light wdll quench a feeble one, and so 


this circumsolar glare prevents us from see- 
ing many striking appearances round the 
border of the sun. The glare is abolished 
in total eclipses, when the moon comes be- 
tw'cen the earth and the sun, and there are 
then seen a .scries of rose-colored protuber- 
ances, stretching sometimes tens of thou- 
sands of miles beyond the dark edge of the 
moon. They are described by Va.ssenius in 
the “ Philosophical Transactions” for 1733, 
and were probably observed even earlier 
than this. In 1842 they attracted great atten- 
tion, and were then compared to Alpine 
snow-peaks reddened by the evening sun. 
'Fhat these prominences are flaming gas, and 
principally hydrogen gas, was first proved 
by M. Jans.sen during an eelip.se observed in 
India, on the 18th of Augusts 1808. — Tyn- 
D.Ai.T. Lectures on Light, leet. 6, p. 200. (A., 
1898.) 

0015. Stedfast Glory of 

Franeseent Substance . — This outer envelope 
[of the sunj, tho gaseous in the main, is not 
spherical, but lias an outline exceedingly 
irregular and variable. It seems to be made 
up not of overlying strata of diffwent den- 
sity, but rather of flames, beams, and 
streamers, as transient and unstable ns 
those of our own aurora borealis. It is di- 
vided into tw’o portion.s, separated by a 
boundary as definite, tho not so regular, as 
that wnich parts them both from the photo- 
sphere. The outer and far more extensive 
portion, which in texture and rarity seems 
to resemble the tails of comets, and may al- 
most, without exaggeration, lie likened to 
“the stuff that oreams are made of,” is 
known as the ‘Voronal atmosphere,” since 
to it is chiefly du<‘ tho “ corona ” or glory 
which surrounds the darkened sun during 
an eclipse, and constitutes the most im- 
pressive feature of the oeeasion. — Young 
The Sun, ch. (J, p. 191. • (A., 1898.) 

0(50. CORRECTION OF IMPRES- 
SIONS — A Chft racier isfir of Xormul Mental 
lAfe. — Finally, it should never he forgotten 
that in normal states of mind there is al- 
ways the ])ossil)ility of rectifying an illu- 
sion. What di'it iiiguishes abnormal from 
normal mental life is tlie persi>^tent 0 (*eupa- 
tion of the mind by certain ideas, so that 
there is no room for the salutary eorreetive 
effect of reflection on the a(‘tual impres.sion 
of tho moment, by which we are wont to 
“orientate,” or take our bearing.s ns to the 
position of things about us. In sleep, and 
in certain artilieially produced states, mucli 
the same thing presents itself. Images be- 
come realities just because they arc not in- 
stantly recognized as such by a reference to 
th6 actual sum ou ridings of the moment. 
But in normal w'aking life this power of 
correction remains with us. VVe may not 
exercise it, it is true, and thus the illusion 
wdll tend to become more or less persistent 
and recurring; for the same law' applies to 
true and to false perception : repetition 
makes the process easier. But if we only 
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choose to exert ourselves, wc can always 
keep our illusions in a nascent or imper- 
fectly developed staf?e.—SuLLY Illusions, ch. 

0, p. 124. (A., 1897.) 

067. CORRELATION OF GROWTH 

— The Law of Symmetry — Plants, Animals, 
and Crystals Symmetrical, — One relation 
which wc detect in all variations of orj^anic 
^rrowth is simply the relation of symmetry. 
This kind and degree of correlation of 
growth prevails even in the world which we 
< all inorganic. The corresponding sides and ! 
angles of a crystal, for example, may be j 
said to be correlated together. The nature j 
of this relation is geometrical and numeric- 
al. It is a relation having reference to in- : 
variable rujes of number. As regards its | 
physical cause, all we can say is that it is ■ 
the result of forces whose property it is to 
aggregate the particles of matter in definite i 
forms, which forms are symmetrical — that j 
is to say, they are forms having an axis with ; 
equal developments on either side, t’orrela- i 
tion of growth, therefore, in this sense 
points to the work of forces, one of whose 
essenti^ properties is polarity — that is, 
equal and similar action in oppositi* direc- | 
lions. Now, this kind of correlation of ! 
growth may be traced upwards from simple j 
minerals through till tlu* iniinite (‘omplica- i 
tions of the organic world. It is unques- ! 
tionably the ba>is of many of tbi' (‘orrela- | 
tions of growth prevailing in jilants and ^ 
animals. It is s<*eu in the symmetrical ar- . 
raiigenient of all vegetjible and of all animal | 
forms. A central axis is traceable in them j 
all, tind tin* bilaterjil nr radiated arrjinge- i 
ment of their subordinate parts is one of the j 
most fundamental and universal of all the . 
c(»rrelations of growth. — A hoyM/ Ixviyn of \ 
L(tH\ ch. 5, p. 144. (Hurt.) 

mn. CORRELATION OF SCIENCES 

— t'licmistry and Microscopy Aid Lack ; 
Other . — It should always be remembered j 
that a chemical report and a bacteriological , 
report .should as^iist each other, 'the former ; 
is able to tell us the (piautity of .‘^alts and • 
condition of the organic matter present; \ 
the latter the number iuid quality of micro- j 
<u*ganisms. Neither can iake the place of i 
the other, and, generally speaking, both are , 
more or less useless until we can learn, by | 
inspection and investigation of the source | 
of the water, the origin of the organic mat- 
ter or contamination. Hence a water report 
should contain not only a record of physical 
characters, of chemical constituents, and of 
the presence or absence of micro-organisms, 
injurious apd otherwise, but it should also 
contain information obtained by personal 
investigation of the source. Only thus* can ! 
ft voasonable opinion be expected. — Nkwman ' 
Pactcria, cb. 2, p. 51. (d. P. P.. 1899.) j 

^ ««9. CORRESPONDENCE BETWEEN 

embryology and geology fails in 

PARTICULARS— When we rigorously com- 
pare the development of any animal what- 


ever with the successive appearance of ani- 
mals of the same or similar groups in 
geological time, we find many things which 
do not correspond — not merely in the want 
of links which we might expect to find, but 
in the more significant appearance, prema- 
turely or inopportunely, of form.s which we 
would not anticipate. — Dawson Facts and 
Fancies in Modern Science, Icct. 1, p. 66. 
(A. B. P. S.) 

«70. CORRESPONDENCE BETWEEN 
PITCH OP SOUND AND COLOR— /ncon- 
crirablc \ umber of Liyht'Wavcs. — The pitch 
of souml is wholly determined by the rapid- 
ity of the vibration, as the intensity is by the 
aniplituile. What pitch is to the ear in acous- 
tics, color is to the eye in the undulatory the- 
ory of light. Tho never seim, the lengths of 
the waves of light have been detm'inined. 
Their existence is proved by their effects, and 
from their cfl’ects also tludr lengths may be 
accurately deduced. This may, moreover, be 
done in many ways, and, when the different 
determinations are compared, the strictest 
harmony is found to exist between them. 
This consensus of eviilencc is one of the 
.strongest points of the undulatory theory. 
Tho sliortest waves of the visible spectrum 
are those of the extreme violet: the longe.st, 
those of the extreme red; while the other 
colors are of intermediate pitch or wave- 
length. The length of a wave of the extreme 
red is such that it would require 36,918 of 
them, placed end to cud. to cover one inch, 
while 64.6.31 of the extreme violet waves 
would be ri'quired to span the same distance. 
Now, the vidocity of light, in round num- 
bers, is 190,00i) [lS(i.41t, Flammarion, 

“ I’opular Astronomy,” p. 318] miles per sec- 
ond. Reducing this to inches, and multiply- 
ing the number thus found by 36,918. we 
find the number of waves of the extreme red. 
in 190.000 miles, to be four hundred and 
fifty-one millions of millions. All these 
waves enter the eye. and strike the retina 
at the back of the eye in one second. In a 
similar manner, it may be found that the 
number of shocks corresponding to the im- 
pression of violet is seven hundred and 
eighty-nine millions of millions. — T yndai.l 
Lectures on Light, lect. 2. p. 62. (A.. 1898.) 

r>7 1 . CORRESPONDENCE DEMANDS 
A PLAN — The Xafural Inctudfs the Siipernat- 
ural. — Mere the supermaterial, and in this 
sense the supernatural, element — that is to 
say, the ideal conformity and unity of con- 
ception — is the one unquestionable fact in 
whi<*h we recoghi/e directly the working of 
a mind with which our own has very near 
relations. Here, as elsewhere, we see the 
natural, in the largest sense, including and 
en|l|K>dying the supernatural; the material, 
intduding the aupermaterial. No possible 
theory, whether true or false, in res]>eet to 
the physical means employed to preserve the 
correspondence of parts which runs through 
all creation, can atTect the certainty of that 
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mental plan and purpose which alone makes 
such correspondence intelligible to us, and 
in which alone it may be said to exist. — 
Argyll Reign of Late, ch. 1, p. 19. (Burt.) 

672. CORRESPONDENCE OF ANI- 
MAL ORGANS— L ikene^a Found Only in an 
Order of Thought. — An order so vast as this, 
including within itself such variety of de- 
tail, and maintained through such periods 
of time, implies combination and adjust- 
ment founded upon, and carrying into effect, 
one vast conception. It is only as an order 
of thought that the doctrine of animal ho- 
mologies is intelligible at all. It is a mental 
order, and can only be mentally perceived. 
For what do we mean when we say that this 
bone in one kind of animal corresponds to 
such another bone in another kind of ani- 
mal? Corresponds — in what sense? Not in 
the method of using it — for very often limbs 
which are homologically the same are put to 
the most diverse and opposite uses. To 
what standard, then, are we referring when 
we say that such and such two limbs are 
homologically the same? It is to the stand- 
ard of an ideal order — a plan — a type — a 
pattern mentally conceived. This sounds 
very recondite and metaphysical; and yet 
the habit of referring physical facts to some 
ideal standard and order of thought is a 
universal instinct in the human mind. It is 
one of the earliest of our efforts in endeavor- 
ing to understand the phenomena around us. 
— Argyll Reign of Law, ch. 4, p, 117. 

( Burt. ) 

073. COSMOGONY OF DANTE 
WRECKED BY COPERNICAN ASTRON- 
OMY — Men Thought Christianity Threatened . — 
With the advent of the Copernican astron- 
omy the funnel-shaped inferno, the steep 
mountain of purgatory crowned with its 
terrestrial paradise, and those concentric 
spheres of heaven wherein beatified saints 
held weird and subtle converse, all went 
their way to the limbo prepared for the 
childlike fancies of untaught minds, whither 
Hades and Valhalla had gone before them. 

In our day it is hard to realize the startling 
effect of the discovery that man does not 
dwell at the center of things, but is the deni- 
zen of an obscure and tiny speck of cosmical 
matter quite invisible amid the innumerable 
throng of llaming suns that make up our 
galaxy. To the contenjporaries of Coperni- 
cus the new theory seemed to strike at the 
very foundations of Christian theology. — 
Ftske Destiny of .\ffin, ch. 1, p. 1,5. (H. M. 

& Co., 1900.) 

674. COSMOGONY, ORIENT AL—7/m- 

du Account of t'reaiion — Ordinaners of 
Menu. — ^Tjie earliest doctrines of the Indian 
and Egyptian schools of philosophy agreed 
in ascribing the first creation of the w^ld 
to an omnipotent and infinite being. TTiey 
concurred also in representing this being, 
who had existed from all eternity, as luiving 
repeatedly destroyed and reproduc<‘d the 
world and all its inhabitants. Jn the sacred I 


volume of the Hindus, called the “ Ordi- 
nances of Menil,” comprising the Indian sys- 
tem of dutips religious and civil, we find a 
preliminary chapter treating of the crea- 
tion, in which the cosmogony is known to 
have been derived from earlier writings and 
traditions, and principally from certain 
hymns of high antiquity, called the Vedas. 
These hymns w'erc first put together, accord- 
ing to Mr. Colebrdoke, in a connected series, 
about thirteen centuries before the Christian 
era, but they appear from internal evidence 
to have been written at various antecedent 
periods. In them, as we learn from the re- 
searches of Professor \Vilson, the eminent 
Sanskrit scholar, two distinct philosophical 
systems are discoverable. According to one 
of them, all things were originally brought 
into existence by the sole will of a single 
first cause, which existed from eternity; 
according to the other, there have always 
existed two principles, the one material, but 
without form, the other spiritual and 
capable of compelling “ inert matter to de- 
velop its sensible properties.” This de- 
velopment of matter into “ individual and 
visible existences ” is called creatio#. and is 
assigned to a subordinate agent, or the 
creative faculty of the Supreme Being em- 
bodied in the person of Brahma. — I^yell 
Principles of dcology, bk. i, ch. 2. p. 4. (A., 
1854.) 

675. COST OF PLEASURE AND 
PAIN — of Blood and Nert^edisatte 
— WfMle of LAf e-force by Stimulants . — 
Every throb of pleasure costs something to 
the physical system ; and two throbs cost 
twice as much as one. If we cannot fix a 
precise equivalent, it is not because the re- 
lation is not definite, but from the ditlieul- 
ties of reclucing degrees of ple^isure to a 
recognized standard. Of this, however, 
there can be no reasonable doubt — namely, 
that a large amount of pleasure supposes a 
corresponding large expenditure of blood 
and nerve-tissue, to the stinting, perliaps, of 
the active energies and the intellectual proc- 
es.ses. It is a matter of practical moment 
to ascertain what pleasures cost h‘ast. for 
there are thrifty and unthrifty modes of 
spending our brain and heart^s blood. Ex- 
perience probably justifies us in saying that 
the narcotic stimulants are, in general, a 
more extravagant expenditure than the 
stimulation of food, society, and fine art. 
One of the safest of delights, if n(»t very 
acute, is the delight of abounding pliysical 
vigor; for, from the very supposition, the 
suf»ply to the brain is not such as to inter- 
fere with the general interests of the sys- 
tem. But the theory of pleasure is incom- 
plete without the theory of pain. 

As a rule, pain is a more costly experience 
than pleasure, altho sometimes economical 
as a check to the spendthrift pleasures. 
Pain is physically accompanied by an excess, 
of blood in the brain, from at least two 
causes — extreme intensity of nervous action 
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and conflicting currents, both being sources 
of waste. . . • The ideally best condi- 

tion is a moderate surplus dk pleasure — a 
gentle glow, not rising into brilliancy or in- 
tensity, except at considerable intervals 
(say a small portion of every day), falling 
down frequently to indifference, but seldom 
sinking into pain. — Bain app. to Conaerva- 
iion of Energy, by SxEWAUT, p. 429. (Hum., 
1880.) 

070. COSTUME CHANGED WITH 
SEASON — Mystery of Color among Birds . — 
Quite apart from the changes in color due 
to age, a bird may throughout its life 
change costumes with the seasons. Thus, 
the male bobolink, after the nesting season, 
exchanges his black, white, and buff nuptial 
suit for a sparrowlike dress resembling that 
of his mate. The scarlet tanager sheds his 
gay body plumage and puts on the olivc- 
trroen colors of the female, without chan- 
ging, however, the color of his black wings 
and tail. The following spring both birds 
resume the more conspicuous coats. A 
more or less similar change takes place 
among%iany birds in which the male is 
brighter than the female, but, among land 
birds, when the adults of both sexes are 
alike, there is little or no seasonal change 
in color. — CHAPMAN Bird-Life, ch. 3, p. .37. 
(A., 1000.) 

077. COUNTING, METHODS OF, 
AMONG SAVAGES— Kven the comparatively 
iiit<*llcctual Zulus can only count up to ten 
])y using the hands and fingers. The Ahts 
of Xortlnvest America count in nearly the 
same, manner, and most of the tribes of 
South America are no further advanced. 
Somewhat higher races, as the Kskiiuos. 
can count up to twenty by using the hands 
and the feet; and other races get even fur- 
ther than this by saying ** one man ” for 
twenty, *‘ two men ” for forty, and so on, 
(•(piivalent to Our rural mode of reckoning 
bv scores. — Wallace Ihtncinism. ch. 15, p. 
:U2. iHum.) 

G78. COURAGE AND RESOLUTION 
OF SCIENTIST — (iorge ('u( by Birer L>- 
pJored . — This year 1 subjected the famous 
l’’insteraarschlucht to a closer examination 
than ordinary. The e,irthquake theory al- 
ready adv(*rted to was prevalent regarding 
it. and I wishe<l to see whether any evi- 
dences existed of aqueous ero-iion. It will 
be reineinbercd that the Schlucht or gorge 
is cut through a great barrier of limestone 
rock <*allcd the Kirchet, which throws itself 
across the valley of Ilasli, about three-quar- 
ter.s of an hour’s walk above Meyr ingen. 
• . . It w'as regarding the sides of the 

great chasm that I needed instruction, and 
from its edge I could see nothing to satisfy 
Hie. 1 therefore stripped and waded into the 
river until a point was reached which coin- 
ninnded an excellent, view* of both sides of 
the gorge. The water was cutting, but I 
was repaid. Below me on the left-hand side 


was a Jutting cliff, which bore the thrust of 
the river and caused the Aar to swerve* from 
its direct course. From top to bottom this 
cliff was polished, rounded, and scooped. 
There was no room for doubt. The river 
which now runs so deeply down had once 
been above. It has been the delver of its 
o\yn channel through the barrier of the 
Kirchet. — T yndall Hours of Exercise in the 
Alps, ch. 22, p. 250. (A., 1898.) 

G70. COURTSHIP AN EDUCATION- 
AL SEASON — Giving Lme Time for Develop- 
ment. — -Courtship, with its vivid perceptions 
and^ quickened emotions, is a great oppor- 
tunity for evolution ; and to institute and 
lengthen rea.sonably a period so rich in im- 
pression is one of its latest and highest ef- 
forts. To give lov'e time, indeed, has been 
all along, and through a great variety of ar- 
rangements, the chief means of establishing 
it on the earth. — D ri mmond Ascent of Man, 
p. .304. (J. P., 1900.) 

G80. CRAMMING SCIENTIFICALLY 

. BAD — Hasty Learning Opens Few Lines of 
; Association — Oblivion a ^ure Result. — The 
I reason why cramming is such a bad mode of 
j study is now made clear. 1 mean by cram- 
I miiig that w’ay of preparing for cxaniina- 
I lions by cominitting “points” to memory 
I during a few hours or days of intense appli- 
I cation immediately preceding the final or- 
tlcal. little or no work having been per- 
formed during the previous course of the 
I term. 3'hing.s learned thus in a few hours, 

' on one oeeasion, for one purpose, cannot pos- 
I .sibly have formed many associations with 
I other things in the mimi. Their brain-proe- 
1 e^ses are led into by few paths, and are rela- 
tiv'dy little liable to be awakened again. 

I Speedy oblivion is the almost inevitable fate 
j of all that is eominitted to memory in this 
I simple wav. Whereas, on the contrary, the 
I same materials taken in gradually, day after 
j day, recurring in different contexts, eonsid- 
! ered in various relations, associated with 
' other external incidents, and repeatedly re- 
! fleeted on. grow' into such a system, form 
I such connections with the rest of the mind's 
I fabric, lie open to so many paths of ap- 
i proa eh, that they remain perin;|nent posscs- 
I sions. This is the intellectual reason why 
I habits of eontiiiuous application should be 
I enforced in educational establishments. — 

; .Tames Psychology, vol. i, ch. 16. p, 663. (11. 

I H. & Co.,‘l899.) ^ 

081. CREATION A COMING-TO-BE— 

Creative Pouer May i'sc Preexisting Ma- 
terial — The Dust of the Ground.'* — I do 
! not know' on what authority it is that we so 
I often speak as if creation were not creation 
■ unless it work from nothing as its material. 

: ana hv nothing as its means. We know' that 
i out of the “ dust of the ground ” — that 
1 out of the ordinary elements of Nature - 
! are our own bodies fonne<l. and the bodies of 
' all living things. Nor is there anything 
! which should shock us in the idea that the 
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creation of new forma, any more than their 
propagation, has been brought about by the 
use and instrumentality of ifieans. In a 
theological point of view it matters nothing 
what those means have been. 1 agree with 
M. Guizot when he says tliat “ Those only 
would be serious adversaries of the doc*trine 
of creation who could anirni that the uni- 
verse — the earth, and man upon it — have 
been from all eternity, and in all respects, 
just what they are now.” Dut this cannot 
be afTirmed except in the teeth of facts which 
science has clearly ascertained. There has 
been a continual coming-to-be of new forms 
of life. This is creation, no matter what 
have been tlie laws or forces employed by 
creative poAver. — Argyll licign of Low, ch. 
6, p. lot). (Burt.) 

682. CREATION AND MAINTENANCE 

ONE IN ESSENCE — Divine Power Acts by 
Wisdom and Knowledge. — Whatever the 
ultimate relation may be between mental 
and material force, we can at least see 
clearly this — that in Nature there is the 
most elaborate machinery to accomplish pur- 
pose through the instrumentality of means. 
It seems as if all that is <lone in Nature, as 
well as all that is done in art, wore done by 
knowing how to do it. It is curious how the 
language of the great seers of the Old Tes- 
tament corresponds with this idea. They 
uniformly ascribe all the operations of Na- 
ture — the greatest and the smallest — to the 
working of divine power. But they never 
revolt — as so many do in these weaker days 
— from the idea of this power working by 
wisdom and kno\»dodgc in the use of means; 
nor, in this point of view, do they ever sepa- 
rate between the work of first creation and 
the work which is going on daily in the ex- 
isting world. Exactly the same language is 
applied to the rarest exertions of power, and 
to the gentlest and mo^t constant f)f all nat- 
ural operations. 'I'lius the saying that 
“The Lord by wisdom hath foumlcd the 
earth; by understanding hath he estab- 
lished the heavens,” is coupled in tlie same 
breath with tliis other saying, “ By his 
knowledge the depths are brokon up, and the 
clouds drop down the dcAv ” [Prov. iii, 19- 
20]. — Argyll Reign of Lair, ch. 3, p. 77. 
(Burt.) 

683. CREATION A PRESENT FACT 

— Huns Forming i\ow — Paninlly Vondensed 
Kehulw — Intense Heat and Arfiritt/ of (iase.s 
Composing Them. —The aspect ’ and the 
chemical analysis of these nebiibe have 
brought again into favor the hvpotliesis of 
cosmical matter originally scatteiVd throm/h 
all space. ^ A first condensation of this d?f- 
fuse matter produces clouds of vaymrs or 
simple nebuliP. By a subsequent condensa- 
tion one or more nuclei are formed in those 
nebuloaitie.s. These nuclei, attracting the 
surrounding matter, graduallv increase and 
become stars, which afterwards, by their 
mutual attraction, approach each otlicr, and 
group themselves into stellar clusters. We 


thus see nebulae at all ages of their organi- 
zation. In order to develop in the gases 
lines as clea^ and sharp as those revealed 
by spectrum analysis, ordinary combustion 
accompanied by a feeble disengagement of 
heat would not suffice; on the contrary, a 
very elevated temperature is necessary, like 
that produced by the electric focus. We 
may conclude that the fluids which consti- 
tute the nebulaj are in a state of vivid in- 
candescence, at a temperature at least as 
elevated as those Avhich we can raise. The 
depths of syiace, which are usually yiresented 
to our mind as the seat of a glacial silence, 
similar to that of death, are then, on the 
<‘ontrary, in a state of tremendous activity 
which our imagination can hardly conceive. 
Thus suns are preyiared which one day, when 
suHiciently condensed and cooled, will rule 
and illuminate a certain number of planets. 
The planetary nebuhe seem to be bodies al- 
ready very far ailvanced in this way of for- 
mation. Wo know a compound body, of 
which the position is 19 hours 40 minutes 
of right ascension and 50° 6' of northern 
declination; this is a star surrounded by a 
nebulous atmosj>here, y^resenting at the same 
time two spectra — Avbich seems to indicate 
an intermediate phase of sidereal forma- 
tions. — Flammauion Popular Astronomy, p. 
GG4. (A.) 

684. CREATION BY DEVELOPMENT 

— .1 Ijong Course of Slow Modification — In- 
dications of Evolution in ()rchi<ls. — Can we 
feel satisfied by saying that each orchid was 
created, exactly as we now sec it, on a cer- 
tain “ideal type”; that the. omnipotent 
(Tea tor, having fixed on one ]>lan for the 
whole order, did not depart from this plan; 
that he, therefore, made the same organ to 
perform diverse functions — often of trilling 
importance compared with their proper 
function — converted other organs into mere 
purposeless rudiments, and ty ranged all as 
if they bad to stand separate, and then made 
them cohere? Is it not a more simple and 
intelligible view that all the Orchidrw owe 
wliat they have in common to d<‘sc(‘nt from 
some monocotyledonf)us plant, which, like so 
many otb(*r plants of the same class, pos- 
.sessed fifteen organs, arranged altmuiately 
three within three in five whorls; and that 
the now wonderfully changed stnieture of 
the flower is due to a long course of slow 
modilication — each inodificat ion having been 
preserved which was useful to the plant, 
during the ince.ssant changes to which the 
organic and inorganic world has been ex- 
pose<l? — Darwin Feriilhation of OrchidSy 
ch. 8, p. 245. (A., 1898.) 

685. CREATION BY SECOND CAUSES 

— (Jod Works by Laic — Ijqw Makes St)icnce 
Possible — Science Will Not Discover Too 
Much. — We may be stopped indeed at the 
threshold of the inquiry by the suggestion 
that so many thousands of years ago the 
comets were launched upon the paths which 
they are now pursuing, and at such dis- 
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tances from the sun as to come into view at 
their respective times. But I may be per- 
mitted, I trust, to reject altogether such a 
^solution as this, not assuredly because I 
question the Creator’s power so to arrange 
matters if it had pleased him, but because 
it is rendered manifest by the most certain 
scientific evidence that this has not been the 
Creator’s pleasure; that, on the contrary, 
he has chosen to work all tilings by law. It 
is indeed only because this is so that science 
has any power to ascertain the meaning of 
processes going on around us. It is by the 
recognition of law in the universe that we 
are led from “ Nature up to Nature’s Cod,” 
and they err who would stay the researches 
which lead to the discovery of the laws of 
the universe, by the simple ex])lanation that 
“ Cod so willed.” That he did so is certain; 
but science is not therefore to be checked in 
its inquiries, as tho there were fear of her 
discovering too much. 'Fhe time has not 
yet come, nor is it likely to come, when 
science need take her shoes from off her feet, 
because of her too near approach to the 
great First Cause and because in that sense 
the ground on which she stands is lioly 
ground. Slie stands on holy ground now, 
and has always so stood, because she deals 
with the ways and works of the Creator. 
But she approaches no m‘ar(‘r to the First 
(^luse in iinjuiring into the birth of the solar 
system than in watching the growth of an 
ephemoron. — PnocTOii Expanse of llraven, p. 
137. (L. O. & Co.) 

CREATION HIGHER THAN DE- 
STRUCTION — Arhierevinit iirawU rthan Kmo- 
tion. — Perhaps it might once for all be 
stated, as a law of vital action, that the dig- 
nity of the force is in an inverse ratio to its 
volumetrical dis])lay. It is indeed uith or- 
ganic action as it is with mental action, 
d’he emotional man displays considerable 
force, and oftenj>roduces great eHVcts in the 
way of destruction, but his power is vastly 
inferior to that of the man who has de- 
vedoped emotional force into tlie higher 
form of will-force, who has <’oordinated the 
passions into the calm, self-contained ac- 
tivity of definite produeti\e aim. Surely, 
creation always testities L) a much higher 
energy than destruction. — M.M’DSI.ky Ifodp 
and Mind, essay 3, p. 249. (A., 1S9.S.) 

CREATION, LENGTH OF PE- 
RIOD OCCUPIED IN — Piaminrp Spnlnn — 
(yniparaiivc Hrevitp of Human Hist( 0 'i /. — 
dlie length of time required by the conden- 
sation to which the primitive nebula was 
subjected in order to constitute our planet- 
ary .system entirely defies our imagination. 
To count it by thousands of millions of cen- 
turies would not he an exaggeration. The 
t*xperiments of Bischof on basalt seem to 
prove that in order to pass from the liquid 
state to the solid state, to cool from 2,000 
degrees to 200, our globe has required 350 
niillions of years. The sun has existed for 
Diany more millions of centuries. What is 


the whole history of mankind compared with 
such periods? — a wave upon the ocean. — 
Flam MARION Popular Astronomy y bk. i, ch. 
7, p. 76. (A.) 

088. CREATION NOT LIMITED IN 

METHOD — Scripture Drawn No Line between 
Salural and Supernatural. — But whatever 
may have been the method or process of 
creation, it is creation still. If it were 
proved to-morrow that the first man was 
“ born ” from some preexisting form of life, 
it would still be true that such a birth must 
have been, in cv(*ry stuise of the word, a new 
creation. It would still be as true that God 
formed him “ out of the dust of the earth ” 
as it is true that lie lias so formed every 
child who is now called to answer the first 
question of all theologies. Ami we must 
remember that the language of Scripture 
nowhere draws, or seems even conscious of, 
the distinction which modern philosophy 
draws so sharply between the natural and 
the supernatural. All the operations of Na- 
ture are spoki'ii of as operations of the Di- 
vine >Miml. Creation is the outward ein- 
hodiiiieiit of a ilivine idea. It is in this 
seii'^e, apparently, that tho narrative of 
(Jenesis speaks of every plant being formed 
“before it grew” [(ieii. ii, 5j. But the 
same language is held, not less decidedly, of 
every ordinary birth. “Thine eyes did see 
my substance, yet being inijierfect. In thy 
book all my mmiibers were written, which in 
continuance were fa^hinnod, when as yet 
there were nom‘ of them.” And these words, 
spoken of the individual birth, have been 
applied not less truly to the mrnlern idea of 
the genesis of all organic life. Whatever 
may have been the physical or material rela- 
tit»n between its successive forms, the ideal 
relation has been now clearly recognized, 
ami rethu'ed to scientitii' definition. — Argyll 
Peiyn of Law, ch. 1, p. IS. (Burt.) 

081>. CREATION STILL IN PROG- 
RESS — Jupiter Yet in Its ^^Geologic Age " — 
A Pfd-hot Planet . — It would indeed seem as 
tho the actual globe of Ju])iter were red-hot; 
since from time to time, when the great 
white cloud-belt which surrounds his torrid 
regions has been dispersed, a strange fiery 
hue has been observed over this zone, 
which strongly suggests the idea of a glow- 
ing central globe. And when the light of 
Jupiter has been measuri*d it has been found 
to exceed that which would be given In* a 
globe of equal size sim])ly retleeting the 
sun's light. — Proctor Expanse of Heaven, p. 
83. (L. G. Jc Co., 1897.) 

OOO. Life on the Afoonn 

of Jupiter. — Jupiter appears to be a world 
still in process of formation, which lately — 
.some thousands of centuries ago — served as 
a sun to his own system of four [five, or 
perhaps more] worlds. If the central body 
is not at present inhabited, his satellites 
iiiny be. In this case, the magnificence of 
the spectacle presented by Jupiter himself 



Creation 

Criticlam 


SCIENTIFIC SIDE-LIGHTS 


146 


to the inhabitants of the satellites is worthy 
of our attention. Seen from the first sat- 
ellite, the Jovian globe presents an im- 
mense disk of twenty degrees in diameter, or 
1,400 times larger than the full moon! 
What a body! What a picture, with its 
belts, its cloud-motions, and its glowing 
coloration, seen from so near ! \\ hat a noc- 

turnal sun! — still warm, perhaps. Add to 
this the aspect of the satellites themselves 
seen from each other, and you have a spec- 
tacle of which no terrestrial night can give 
an idea. — F lammarion Popular Astronomy, 
bk. iv, ch. 7, p. 429. (A.) 

, T^e Nebula of Orion 

— .4 Vast Agyrcf/ation of Oaseous Matter — 
Wider than Our ttolar (System — S ehulw That 
Cannot Be Resolved — Unformed Matter . — 
On a very clear and transparent night of 
winter, at midnight in December, look be- 
low the belt of Orion and you will distin- 
guish the mass of nebulous liglit which 
glimmers in that constellation. Take a tele- 
scope, even of small power, and you remark 
the beautiful quadruple star (it is even 
sextuple) , $ Orionis, surrounded by the most 
curious of nebuhe. Here is no cluster of 
suns; it is luminous, gaseous matter, a 
little greenish. U’he spectroscope shows in 
its spectrum three bright lines sharply de- 
fined, and separated by dark intervals. A 
spectrum of this nature can only be pro- 
duced by light which emanates from mat- 
ter in tiie state of gas. What is this cos- 
mical gas? f Recent researches show that 
this nebula contains hydrogen, but not nitro- 
gen. — J. E. Gork.] I'liis immense nebula, the 
finest in the heavens, occupies a space much 
vaster than our whole planetary sy'stem! — 
Flammariox Popular Afstronomy, bk. v\, ch. 
10, p. 0;3;3. (A.) 

CREATION, SYS%^M OF, IN 
KORAN — Mohammtdan Intolerance a Check 
upon Science. — 'the cosmological opinions 
expressed in the Koran are few, and merely 
introduced incidentally; so that it is not 
easy to understand how they could have in- 
terfered so seriously with free discussion on 
the former changes of the globe. The 
Prophet declares that the earth was created 
in two days, and the mountains were then 
placed on it; and <lurin;: these, ainl two ad- 
ditional days, the inhabitants of the earth 
were formed; and in two more the .seven 
heavens. There is no more detail of circum- 
stances; and the d(diige, wliich is also men- 
tioned, is discussed with equal brevity. The 
waters are represented to have , poured out 
of an oven -a strange fable, said to be bor- 
rowed from the Persian ^lagi, who repre- 
.sented them as issuing from the oven of an 
old woman. All men were ilrowned, .save 
Noah and his family; and then God said: 

“ O earth, swallow up thy waters ; and thou, 
O lieaven, withhold thy rain,” and imme- 
diately the waters abated. — L yktj. Prinn- 
jtles of (icoloay, tk. 5 eh. :3. p. is. (A., 1854.) 


093. CREATION TRANSCENDS HU« 
MAN THOUGHT— “TO/i Wham Took He 
Counsel, or Who Instructed Himt" (Is* xl, 
12) — Where Wast Thou when I Laid the 
Foundations of the Earth?’* (Job xxxviii, 
— In one form or another, if we specu- 
late at all on the development of the plan- 
etary system, our speculations are driven 
into conformity with the broad lines of the 
nebular hypothesis — so far, at least, as ad- 
mitting an original material unity and mo- 
tive uniformity. Hut we can see now, better 
than formerly, that these supply a bare and 
imperfect sketch of the truth. We should 
err gravely were we to suppose it possible 
to reconstruct, with the help of any knowl- 
edge. our race is ever likely to possess, the 
real and complete history of our admirable 
system. The subtlety of Nature,” Bacon 
says, “ transcends in many ways the sub- 
tlety of the intellect and senses of man.” 
By no mere barren formula of evolution, in- 
discriminately applied all round, the results 
we marvel at, and by a fragment of which 
our life is conditioned, were brought forth; 
but by the manifold play of interacting 
forces, variously modified and variously pre- 
vailing, according to the local requirements 
of the design they were appointed to e.xe- 
cute. — Ci.ERKE IJistoru of Astronomy, pt. ii, 
ch. 0, p. 391. (HI., 1893.) 

994. CREATOR CANNOT BE DE- 
MONSTRATED — Origin of Life a ATystery — 
Jh'eision M ust Be upon Facts. — I grant that 
we have no such evidence of an active 
creative power as s>.*ience requires for posi- 
tive demonstration of her laws, and that we 
cannot explain the processes which lie at the 
origin of life. ... I bring this subject 
before you now, not to urge uj)on you this or 
that theory, strong as my own convictions 
are. . . . \Miatever be your ultimate 

opinions on this subject, let them rest on 
facts and not on arguments, however plau- 
sible. This is not a question to be argued, 
it is one to be investigated. — Auassiz Jour- 
ncy in Brazil, ch. 1, p. 43. (II. M. & Co., 
189C.) 

095. CREATURES OF FANCY— “Aa- 

ked Hpecks of Protoplasm.*' — “ What present 
warrant,” it has been asked, ” is there for 
supposing that a naked, or almost naked, 
speck of protoplasm can withstand four, six, 
or eight hours’ boiling?” Regarding naked 
specks of f)rotoplasm I make no assertion. 

I know nothing about them, save as the 
creatures of fancy. But I do affirm, not as 
a “ supposition,” nor an “ assumption,” nor 
a “ probable guess,” nor as a wild hypoth- 
esis,” but as a matter of the most un- 
doubted fact, that the .spores of the hay 
bacillus, when thoroughly desiccated by age. 
fiave withstood the ordeal mentioned [four 
to eight hours’ boiling]. — T yndall Floating 
Matter of the Air. essav 3, p. 307. (A.» 

1895.) 
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000. CREDULITY ACCEPTING 
WORTHLESS REMEDIES— Tile Silkv^orm 
iHague. — Pamphlets about the plague 
ease of silkworms] had been showered upon 
tlie public, the monotony of waste paper be- 
ing broken, at rare intervals, by a more or 
le^ useful publication. “ The pharmaco- 
pada of the silkworm,” wrote M. Cornalia in 
18G0, “ is now as complicated as that of 
man. Gases, liquids, and solids have been 
laid under contribution. From chlorin to 
Bulfurous acid, from nitric acid to rum, from 
sugar to sulfate of quinin — all has been 
invoked in behalf of this unhappy insect.” 
The helpless cultivators, moreover, welcomed 
with ready trustfulness every new remedy, 
if only pressed upon them with sullicient 
liardihood. It seemed impossible to dimin- 
ish their blind confidence in their hlind 
guides. In 18011 the French ^linister of Ag- 
riculture signed an agreement to pay 500,- 

000 francs for the use of a remedy which 
its promoter declared to be infallible. It 
was tried in twelve dillerent departments of 
France, and found perfectly useless. In no 
single instance was it successful. — Tyndall 
Floating Matter of the Air, essay 1, p. 10. 
(A., 18i)5.) 

G07. CRIME NOT EXCUSED BY IN- 
TOXICATION — The time may perhaps come 
when the man who voluntarily resigns that 
self-directing power which is the noblest gift 
of his Creator, and gives himself over to the 
domination of rage, lust, jealousy, or any 
other bad passion which may be (*xcited by 
tlie action of alcohol on his brain, may be 
legarded as not less criminal than an en- 
gine-driver who should raise the tire of his 
locomotive to an extra heat, and bring up 
its steam to its highest pressure, and then 
abamlon it, after starting it on a career of 
destruction. — C aupkntek Mental Phi/swlogy, 
bk. ii, eh. 17, p. 05 1. (A., 1900.) 

G98. CRIMINALS OFTEN MORAL IM- 
BECILES — Phynical^ Mental, and Moral De- 
(jeneratrs — Juvenile OlJcnders, — Now. if 
there be a cla.ss of persons who are without 
the moral sense, who are true moral imbec- 
iles, it is the class of habitual criminals. 
All observers who have m.ule them their 
study agree that they constitute a morbid 
or degenerate variety of Tuankiml. marked 
by peculiar low physical and mental charac- 
teristics. They are scrofulous, often de- 
formed, with biidly formed, angular heads, 
are stupid, sluggi.sh, dclicient in vital en- 
ergy, and sometimes afllicted with e]ulepsy. 

1 hey are of weak and def<*ctive intellect, tho 
excessively cunning; and now a few of them 
are weak-minded and imbecile. The women 
are ugly in features, and without grace of 
expression or movement. The children who 
become juvenile criminals do not evince the 
f'ducational aptitude of the higher industrial 
classes; they are defleient in the power of 
attention and application, have bad memo- 
ries, and make slow progress in learning; 
many of them are weak in mind and body, 


and sonic of them actually imbecile. At the 
end of the best part of a life spent among 
prisoners, a prison surgeon declares himstdf 
to be mainly impressed with their extreme 
deficiency or perversion of moral feeling, the 
strength of the evil propemsities of their na- 
ture, and their utter impracticability; 
neitlier kindness nor severity availing to 
prevent them from devising and doing wrong 
by day, altho their conduct brought on 
them furtlier privations. — Maldsley Body 
and Mindf led. 4, p. 110. (A., 1898.) 

«90. CRIMSON OF SUNSET AND 
SUNRISE — Mountahi-tops Shine Jjike Jiubitfi 
— (ilory Due to Dust . — The action of the 
particles [of matter .suspended in the air] 
upon the .solar light increases with the at- 
mospheric distances traversed by the sun’s 
rays. The lower the sun. therefore, the 
greater the action. The shorter waves of 
the spectrum being more ami more with- 
drawn, the tendency is to give the longer 
waves an enhanced predominance in the 
transmitted light. The tendency, in other 
words, of this light, as the rays traverse 
ever-imTcasing di.stance.s, is more and more 
towards red. This. I say, might be stated 
as an inference, but it is borne out in the 
most impressive manner by facts. When 
the Alpine sun is setting, or. better still, 
some time after he has set. leaving the limbs 
and shoulders of the mountains in shadow, 
while their snowy crests are bathed by the 
retreating liglit, the snow glows with a 
beauty and solemnity hardly equaled by 
any other natural phenomenon. So. also, 
when first illumined by the rays of the iin- 
risen ->un, the mountain-beads, under favor- 
able atmospheric conditions, shine like ru- 
bies. And all this splendor is evoked by the 
simple mechanism of minute particle.s, them- 
selves without color, susj)ended in the air. — 
Tyndall Frdtpnrnls of f^riencr, vol. i, ch. 5. 
p. 141. (A..t897.) 

700. CRITICISM OF THE HUMAN 

EYE — Prartical Perfeetion fhroayh Theoretical 
Defects . — 'the perfection of this adaptation 
[of the human eye], however, has been par- 
tially denied by several modern writers, 
who have based their denial on a statement 
contained in a most interesting and instruct- 
ive lecture on “ The Eye and Vision.” given 
some years agi> by my very distinguished 
friend. Professor Helmholtz. The first part 
of this lecture is devoted to an exposition of 
the structure and actions of the eye. con- 
sidered merely as an optical instrument, and 
of those more recent researches which have 
shown that, in addition to retinal defects 
previously known, tho eye is not perfectly 
corrected for either s])herical or chromatic 
aberration, that the crystalline lens lias by 
no means the perfect clearness it has been 
supposed to possess, and that its fibrous 
structure proiluee^s an irregular radiation in 
the image of any single bright point. “ Now, 
it is not too much to say,” continues the lec- 
turer, ” that if an optician wanted to sell 
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me an instrument which had all these de- 
fects, I should think myself quite justi- 
fied in blaming his carelessness in the 
strongest terms, and giving him back his 
instrument/^ . . . Vet I have seldom 

met with a case so unfair as the citation of 
this statement without any of the qualifi- 
cations which it subsequently receives. 
Thus, after showing that these defects 
scarcely reveal themselves in our ordinary 
vision — some of them .requiring moat refined 
methods of observation for their detection — 
Professor Helmholtz continues: “If I am 
asked why I have spent so much time in ex- 
plaining the imperfection of the eye, I an- 
swer, as I said at first, that I have not done 
so in order to depreciate the performances 
of this wonderful organ, or to diminish our 
admiration of its construction. It was my 
object to make my readers understand, at 
the outset of our inquiry, that it is not any 
mechanical perfection of the organs of our 
senses which secures for us such wonderfully 
true and exact impressions of the outer 
Avorld. The extraordinary value of the eye 
depends on the way in which we use it: its 
perfection is practical, not absolute, consist- 
ing not in the avoidance of every error, but 
in the fact that all its defects do not pre- 
vent its rendering us the most important 
and varied services.” This “ practical per- 
fection ” he afterwards defines as “ adapta- 
tion to the wants of the organism”; the 
defects of the eye as an optical instrument 
being “ all so counteracted that the inexact- 
ness of the image which results from their 
presence very little exceeds, under ordinary 
conditions of illumination, the limits which 
are set to the delicacy of sensation by the 
dimensions of the retinal cones.” — Carpen- 
TER Mature and Man, lect. 15, p. 422. (A., 

1880.) 

701. CRITICISM ON INADEQUATE i 
DATA — Geology Needs Wide ^ipbservat ion . — 

If it be thus unsafe, however, to calculate 
on the depth of deposits by the altitude of 
hills, it is quite as unsafe for the geologist, 
who has studied a formation in one district, 
to set himself to criticize the calculations of 

a brother geologist by whom it has boon 
studied in a dilTerent and widely separated 
district, A deposit in one locality may be 
found to possess many times the thickness 
of the same deposit in another. — Miller Thr 
Old Red ksandstonc, ch. 2, p. 25. (G. & L., 

1851.) 

7 02. CROWS AS DISTRIBUTERS OF 

SEED — Birds Thai Thrive on roison~ivy. 

Profes.sor Barrows writes : “Grows spend only 
the hours of darkness at the robsts. while 
during at least twelve hours each day they 
are disf)crsed far and wide over the siir- 
pimding country, collecting and distribut- 
ing seeds. ^rhe proces.s of digestion — at 
least the preliminary process — is very rapid 
in crows. A caged crow, cxpcTimcnted on 
during several months in the winter of 1880- 
DO, ate berries of poison-ivy with greater 


relish than any other wild fruit obtainable. 
He swallowed about eighty berries within a 
few moments, taking several mouthfuls of 
sand immediately afterwards; and about 
thirty minutes later he disgorged a large 
pellet, consisting entirely of sand and the 
seeds of the poison-ivy berries, the latter 
with every shred of pulp removed by the 
gizzardlike action of the stomach.” — Weed 
SeedrtravellcTSf pt. ii, p. 44. ( G. & Co., 1899. ) 

703. CRUCIFYING THE FLESH- 

Sustained Ideal Will Control Action . — The 
strong-willed man, however, is the man who 
hears the still small voice unflinchingly, and 
wdio, when the death-bringing consideration 
comes, looks at its face, consents to its pres- 
ence, clings to it, affirms it, and holds it 
fast, in spite of the host of exciting mental 
images which rise in revolt against it and 
would expel it from the mind. Sustained in 
this w'ay by a resolute effort of attention, 
the difficult object erelong begins to call up 
its own congeners and associates, and ends 
by changing the disposition of the man’s 
consciousness altogether. And with his con- 
•sciousness his action changes, for the new' 
object, once stably in possession of the fleld 
of his thoughts, infallibly produces its owm 
motor effects. The difficulty lies in the gain- 
ing possession of that field.' Tho the spon- 
taneous drift of thought is all the other 
way, the attention must be kept strained on 
that one object until at last it grow's, so as 
to mainttiin itself before the mind w'ith ease. 
. . . The mysterious tie betw'oen the 

thought and the motor centers next comes 
into play, and, in a way which w'e cannot 
even guess at, the obedience of the bodily 
organs fol low’s as a matter of course. — 
James Psychology, vol. ii, ch. 20, p. 503. 
(H. H. k Co., 181)9.) 

704. CRUELTY, ANCIENT, IN 
TREATMENT OF THE INSANE -/fru/a///// 

Resulting from IJelief m Drynoniac Posses- 
sion. — It was the natural result of such 
[medieval] views of insanity that men 
should treat him w’hom they believed to have 
a devil in him as they w’ould liave treated 
the devil could they have had the good for- 
tune to lay hold of him. The tortures which 
the insane suffered from the devils that had 
entered into him w’(‘ro less than those in- 
flicted by the devils who took charge of him. 
When he was not put to death as a heretic 
or a criminal, he was confined in a dungeon, 
where he lay chained on straw'; his food 
was thrown in, and the straw' raked out, 
through the bars; sightseers w'ent to see 
him, as they w’ent to see the wild beasts, for 
amusement; he was cow'ed by the W'hip, or 
other instrument of punishment, and w'us 
more m*glected and w'orse treated than if he 
had been a w'ild beast. Many insand per- 
sons, too, w’cre without doubt executed ns 
witches, or as persons who had, through 
witchcraft, entered into compact with 8atan. 
— Mattdst.ey Body and Mind, lect. 4, p. 102. 
(A., 1898.) 
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705. CRUELTY WELLS UP FROM 
THE LOWER NATURE — A Survival of Bar- 
barism — Easily Developed by Eneourage- 
ment . — As Rochefoucauld says, there is 
something in the misfortunes of our very 
friends that does not altogether displease 
113 ; and an apostle of peace will feel a cer- 
tain vicious thrill run through him, and en- 
joy a vicarious brutality, as he turns to the 
column in his newspaper at the top of which 
“ Shocking Atrocity ” stands printed in 
large capitals. See the ignoble crew that 
escorts every great pugilist — parasites who 
fori as if the glory of his brutality rubbed 
off upon them, and whose darling hope, from 
day to day, is to arrange some set-to of 
which they may share the rapture without 
enduring the pains! The first blows at a 
prize-fight are apt to make a refined spec- 
tator sick; but his blood is soon up in favor 
of one party, and it will then seem as if the 
other fellow could not be banged and 
pounded and mangled enough — the refined 
spectator would like to reenforce the blows 
himself. Over the sinister orgies of blood 
of certain depraved and insane persons let a 
curtain be drawn, as well as over the feroc- 
ity with which otherwise fairly decent men 
may be animated, when (at the sacking of 
a town, for instance), the excitement of vic- 
tory long delayed, the sudden freedom of 
rapine and of lust, the contagion of a crowd, 
and the impulse to imitate and outdo, all 
combine to swell the blind drunkenness of 
the killing instinct, and carry it to its ex- 
treme. No! those who try to account for 
this from above downwards, as if it resulted 
from the consequences of the victory being 
rapidly inferred, and from the agreeable sen- 
timents associated with them in the imagi- 
nation, have missed the root of the matter. 
Our ferocity is blind, and can only be ex- 
plained from below. Could we trace it back 
through our line of descent, we should see 
it taking more and more the form of a fatal 
reflex response, and at the same time becom- 
ing more and more the pure and direct emo- 
tion that it is. — .I amks Psychnloqy, vol. ii, 
ch. 24, p. 413. (11. Tl. & Co., ISOO.) 

70«. CRY OF FOSTER-PARENT NOT 
UNDERSTOOD — Bird Leunm Only from Its 
Oirn Kind . — I am very familiar with the | 
manners of the parasitical starling or cow- | 
bird of South America. The warning cries 
of the foster-parent have no effect on the 
young cowbird at any time. Until they are 
able to lly they will readily devour worms 
from the hand of a man. even when the old 
birds are hovering close by and screaming 
their danger notes, and while their own 
young, if the parasite has allowed any to 
survive in the neat, are crouehiug down in 
the greatest fear. After the cowbird has 
left the neat it is .still stupidly tame, and 
more than once I have seen one carried off 
from its elevated perch by a milvago hawk, 
when, if it had understood the warning cry 
of the foster-parent, it would have dropped 


down into the bush or grass and escaped. 
But as soon as the young cowbirds are able 
to shift for themselves, and begin to asso- 
ciate with their own kind, their habits 
change, and they become suspicious and wild 
like other birds. — Hudson Naturalist in La 
Plata, ch. 5, p. 90. (C. & II., 1895.) 

707. CRYSTALLIZATION REQUIRES 

TIME — Enforced Suddennejis Produces Imper- 
fection — Illustrates Kevolutionary Action in 
Society . — The condition of perfect crystalli- 
zation is, that the crystallizing force shall 
act with deliberation. There should be no 
hurry in its operations; but every molecule 
ought to be permitted, without disturbance 
from its neighbors, to exercise its own 
rights. If the cryst.allization be too sud- 
den, the regularity disappears. Water may 
be saturated with sulfate of soda, dis- 
solved when the water is hot, and afterwards 
permitted to cool. When cold the solution 
is supersaturated ; that is to say, more solid 
matter is contained in it than corresponds 
to its temperature. Still the molecules show 
no sign of building themselves together. 
This is a very remarkable tho a very com- 
mon fact. The molecules in the center of 
the liquid are so hampered by the action of 
their neighbors that freedom to follow their 
own tendencies is denied to them. Fix your 
mind’s eye upon a molecule within the mass. 
It wishes to unite with its neighbor to the 
right, but it wishes equally to unite with its 
neighbor to the left ; the one tendency neu- 
tralizes the other, and it unites with neither. 
But, if a crystal of sulfate of soda be 
dropped into the solution, the molecular in- 
decision ceases. On the crystal the adjacent 
molecules will immediately precipitate 
themselves; on these again others will be 
precipitated, and this act of precipitation 
will continue from the top of the fiask to 
the bottom, until the solution has, as far as 
possible, a^umed the solid form. The crys- 
tals here produced are small, and confusedly 
arranged. The process has been too hasty 
to admit of the pure and orderly action of 
the crystallizing force. It typifies the state 
of a nation in which natural and healthy 
change is resisted, until society becomes, as 
it were, supersaturated with the desire for 
change, the change being then effected 
through confur'ion and revolution. — Tyn- 
DAT.u Lectures on Light, lect. 3. p. 102. (A., 

IS9S.) 

708. CRYSTALS, ARTIFICIAL— 3/a?i 

(tires Scope to Innate Law of .Matter — Each 
Substance Has Its (')wn ('"rystalline Form . — 
Everywhere in Nature we observe this tend- 
ency to run into definite forms, and nothing 
is easier than to give scope to this tend- 
ency by artificial arrangements. Dissolve 
niter in water, and allow the water slowly 
to evaporate; the niter remains, and the 
solution soon bei'omes so eoncentrated that 
the liquid condition can no longer be pre- 
served. The niter-molecules approach each 
other, and come at length within the range 
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of their polar forces. Tliey arrange them- 
selves in obedience to these forces, a minute 
crystal of niter being at lirst produced. On 
this crystal the molecules continue to de- 
posit themselves from the surrounding 
liquid. The crystal grows, and finally we 
have large prisms of niter, each of a per- 
fectly definite shape. Alum , crystallizes 
with the utmost ease in this fashion. The 
resultant crystal is, however, different in 
shape from that of niter, because the poles 
of the molecules arc differently disposed. 
If they be only nursed with proper care, 
crystals of these substances may be caused 
to grow to a great size. — Tyndall Lectures 
on Light, lect. 3, p. 102. (A., 1898.) 

700. CURIOSITY A TRAIT OF 
SEALS — Music and Church Bells Attract Them. 
— [The common seal], like other species of 
the group, is certainly attracted by musical 
sounds; probably only through curiosity, 
because it is similarly attracted by any un- 
usual movements. ^Ir. Hell tells us, in his 
“ British Quadrupeds,” that, in the Orkney 
Islands, if people are passing in boats, seals 
Avill often come quite close up to the boat, 
and stare at them, following for a long time 
together; if people speak loud, they seem to 
wonder what may be the matter! The 
Church of Hoy, in Orkney, is situated near 
a small sandy bay, much frequented by these 
creatures, and it was observed that when 
the bell rang for divine service all the seals 
within hearing swam directly for the shore, 
and kept looking about them, as if surprised 
rather than frightened, and this continued 
as long as the bells rang. — Mivart Types of 
Animal lAfe, ch. 10, p. 289. (L. B. & Co., 

1893.) 

710. CURIOSITY OF MONKEYS— 

Mr. Darwin, who, in order to test the state- 
ment of Brehm that monkeys have an in- 
stinctive dread of snakes, and yet cannot 
“ desist from occasionally satiating their 
curiosity in a most human fashion, by lift- 
ing up the lid of the box in which the snakes 
were kept,” took a stuffed snake to the 
monkey-house at the Zoological Gardens. 
Mr. Darwin says: “The excitement thus 
caused was one of the most curious spec- 
tacles I ever beheld. . . . T. then placed 

a live snake in a paper bag, with the mouth 
loosely closed, in one of tlie larger compart- 
ments. One of the monkeys immediately ap- 
proached, cautiously opened the bag, peeped 
in, and instantly dashed away. Then 1 wit- 
nessed what Brehrn has described, for mon- 
key after monkey, with head raised high and 
turned on one side, could not resist taking 
a momentary peep into the upright bag, at 
the dreadf\il object lying quietly at the bot- 
tom.” — R omXnks Animal Intelligence, ch. 
17, p. 477. (A., 1809.) 

711. CURRENT OF ELECTRICITY 
NON-EXISTENT— A Figure of Speech- -Elec- 
tric Action hy Atomic Motion — The Row of 
Brides. — Having established the so-called 


electric current, we will now try to show you 
that there really is no current. The idea 
of a current involves the idea of a fluid sub- 
stance flowing from one point to another. 
When you were a boy did you never set up a 
row of bricks on their ends, just far enough 
apart so that if you pushed one over they 
all fell one after another? Now, imagine 
rows of molecules or atoms, and in your 
imagination they may be arranged like the 
bricks, so that they are affected one by the 
other successively with a rapidity that is 
akin to that of light-waves, and you can con- 
ceive how a motion may be communicated 
from end to end of a wire hundreds of miles 
in length in a small fraction of a second, and 
no material substance has been carried 
through the ware — only energy. We do not 
mean to say that the row of bricks illus- 
trates the exact mode of molecular or atomic 
motion that takes place in a conductor. 
What we mean is, that in some way motion 
is passed along from atom to atom. — EiasiiA 
Gray Nature's Miracles, vol. iii, ch. 0, p. 53. 
(F. H. & H., 1900.) 

712. CURRENTS AS A MEANS OF 
DISTRIBUTION OF ANIMAL ORGANISMS 

— By far the greater number of invertebrate 
animals freely swimming or floating in w'a- 
ter are incapable of offering any resistance 
to the current, and are therefore carried 
along in the direction which the current it- 
self takes. All the larviB of sponges, polyps, 
annelida, tunica ta, echinodermata. and very 
many mollusca, . . . and the medusa*, 

tho many of these are provided with special 
swimming organs, are perfectly incapable of 
swimming against the feeblest stream. The 
only invertebrate animals which are able to 
overcome perhaps the strongest currents are 
the cuttlefishes. 

The w'cll-known wealth of forms in the 
Mediterranean and in the Red Sea ow^es its 
origin, certainly in great part, to the action 
of the constant marine currents. Both these 
seas arc connected with the ocean only by 
narrow straits through wiiieh a superficial 
current incessantly flow’s in. The strength of 
these currents may vary with the time of 
year and the direction of the prevailing 
winds, but their direction is invariable the 
whole year through. Hence all tlie animals 
drifting on or just below the surface, when 
once they have been carried in through these 
narrow straits, cannot easily get back to the 
open ocean, and so all the forms that never 
sink below^ a certain inconsiderable depth 
must remain in tho inland sea, and only 
those few’ species or individuals w’hich reacii 
the deeper return current and do not leave it 
can be in a position to be borne back by it to 
the ocean. Consequently both these seas, by 
reason of the inflowing surface currents, ^ are 
a sort of trap; everything can get in, but 
nothing can get out again; thus it is in- 
evitable — and it is actually the case — that a 
vast accumulation of species as well as of 
individuals occurs in these seas, wherever 
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the other necessary conditions for the ex- 
istence of the individual forms exist. — 
Semper Animal Life, ch. 9, p. 279. (A., 

1881.) 

713. CURRENTS, ELECTRIC, TRAV- 
ERSING THE OCEAN FLOOR— 77*^ Sub- 
marine Telegraph , — And now we come to the 
most wonderful of all telegraphs — that 
which transmits messages from continent to 
continent, for thousands of miles, under the 
depths of the sea. “ Does it not seem all but 
incredible to you,” said Edward Everett in 
liis oration at the opening of Dudley Obser- 
vatory, “that intelligence should tiavel for 
two thousand miles along those slender cop- 
per wires far down in the all hut fathomless 
Atlantic, never before penetrat<?d by aught 
pertiiining to humanity, save when some 
foundering vessel has plunged with her hap- 
less company to the eternal sih‘nce and dark- 
ness of the abyss? Does it not seem, I say, 
all hut a miracle of art, that the thoughts 
of living men — the thoughts that we think 
up here on tlie earth’s surface, in the cheer- 
ful light of day — about the markets and the 
exclianges, and the seasons, and the elec- 
tions, and the treaties, and the wars, and all 
the fond nothings of daily life, should clothe 
themselves with elemental sparks, and shoot 
with fiery speed in a moment, in the twin- 
kling of an eye, from hemisphere to hemi- 
sphere, far down among the uncouth mon- 
sters that w’allow^ in the nether seas, along 
the wreck-paved floor, through the oozy dun- 
geons of the rayless deep; that the last iii- 
telligenee of the crops, whose dancing tas- 
sels will in a few months he coquetting with 
tile west wind on these boundless prairies, 
should go flashing along the slimy decks of 
old sunken galleons which have been rotting 
for ages; that messages of friendship and 
love, from warm living bosoms, should burn 
over the cold green bones of men and women 
whose hearts, once as warm as ours, hurst 
as the eternal gulfs closed and roared over 
them, centuries ago! ” — Park BE^^TAMIN 
\gc of Electricity, ch. 11, p. 247. (S., 1897.) 

714. CURSE OF SLAVERY- 

imals Degraded by Becoming Oppressors . — 
ITere, then [among the slave-making ants], 
as in the ease of nestlings, the. food-seeking 
instinct and the power of distinguishing 
food by sight have degenerated, and clearly 
in consequence of disuse. Inasmuch as a 
colony of red ants always owns plenty of 
slaves, the food-seeking in.stinet has become 
unnecessary, natural selection has ceased to 
affect it, and it has gradually died out. 
Other instincts, too, have been lost by these 
Ted ants in consequence of their habit of 
keeping slaves; they have quite forgotten 
the art of nest-building and in part that of 
lending their young. Other species of ants 
jlevote much attention to their pupje, mov- 
ing them about the neat from time to time, 
and often carrying them out into the air and 
f^un, and they feed their larvre with the 
greatest assiduity. But the red slave-ma- 


king ants have no such Instincts; they care 
nothing for their own young, and the species 
w’ould become extinct if they were suddenly 
deprived of their slaves. So it is not only 
among men that there is a curse upon 
slavery; even animals become degradetl by 
it. — W eismaxx Heredity, vol. ii, ch. 9, p. 
20. (Cl. P., 1897.) 

715. CUTTING BY GLACIER RE- 
SISTLESS — (rigantie limp of lee — lierord 

(Jraren with Iron Pen in Rock Forever'^' 
(Job xix, JJfJ. — Oil any surface over which 
water Hows we shall lind tliat the softer 
materials have yielded first and most com- 
pletely. Hard dikes will be left standing 
out. while softer rocks around them arc 
worn away — furrows will be eaten into more 
deeply — lissures will be widened — clay- 
slates will be wasted — while hard sandstone 
or limestone and granite will show' greater 
resistance. Not so with surfaces over which 
the leveling plow' of the glacier has passed. 
Wherever softer and harder rocks alternate, 
they are brought to one outline : where 
dikes intersect softer rock, they are cut to 
one level with it; where rents or fissun^s 
traverse the rock, they do not seem to have 
been widened or s(*ooped out more deeply, 
but their edges are simply abraded on one 
line with the adjoining surfaces. Whatever 
be the inequality in the hardne^*^ of the 
materials of which the rock consists, even 
in the case of pudding-stone, the surface is 
abraded so evenly as to leave the impression 
that a rigid rasp has moved over all the un- 
dulations of the land, advancing in one and 
the same direction and leveling all before 
it. — Agassiz (rcological Sketches, ser, ii. p. 
40. (11. M. & Co., iSOlk) 

71«. CYCLE OF CHANGE— L#/c the 
Builder, (Oxygen the Destroyer — Science Has 
\o Explanation of Life . — While the plant 
is in great measure made up of non-nitro- 
genized substances, the animal, on the other 
hand, consists almost entirely of albuminous 
compounds. The flesh, the nerves, and the 
bones of our bodies all contain nitrogen, 
and, like the vegetable albumen, are prone 
to decay; and this i*hange is constantly go- 
ing on in our living members. In a most 
profound sense, “ in the midst of life we arc 
in death.” The materials of our bodies are 
being constantly renewed, and the great 
mass of their structure changes in less than 
a year. At every motion of your arm. and 
at every breath you draw, a portion of the 
muscles concerned is actually burne<l up in 
the effort. During life, in some utterly 
mysHwious manner, beyond the range of all 
human science, the various gases and vapors 
of the atmosphere, together with a small 
amount of a few' earthy salts, are elaborated 
into various organized structures. They 
first pass into the organism of the plant, 
and thence are transferred to the body of 
the animal; but no sooner are they firmly 
built into the animal tissues than a de- 
structive change begins, by which before 
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long they are restoJied to the air or the soil, 
only to renew the same cycle of ceaseless 
change. Life, din ing its whole existence, is 
an untiring builder, the oxygen of the at- 
mosphere a fell destroyer; and when at last 
the builders cease, then the spirit takes its 
heavenward flight, and leaves the frail tene- 
ment to its appointed end. Dust returns to 
the dust, and these mortal mists and vapors 
to the air. — Cooke IxaVigion and Vhemistrg, 
ch. 4, p. 09. (A., 1807.) 

717. CYCLES OF VOLCANIC ACTION 

— FJarth's i:^ubtt'rrancan Forces Never Still, 
— Geologists have been led to the conclusion 
. . . that the subterranean forces are in 

a state of continual flux over the surface of 
the globe. At one point of the earth’s crust 
these forces gradually gather such energy as 
to rend asunder the superincumbent rock- 
masses and make themselves manifest at the 
surface in the series of phenomena charac- 
teristic of volcanic action. But after a 
longer or shorter interval of time — an in- 
terval which must probably bo measured by 
millions of years — the volcanic forces die 
out in that area to make their appearance 
in another. — J lud Volcanoes, ch. 9, p. 277. 
(A., 1800.) 

718. DANCING AldONG BIRDS— 

Amusements of Animals. — There are human 
dances in which only one person performs 
at a time, the rest of the company looking 
on; and some birds, in widely separated 
genera, have dances of this kind. A stri- 
king example is the Rupicola, or cock-of-the- 
rock, of tropical South America. A mossy 
level spot of earth surrounded by bushes is 
selected for a dancing-place, and kept well 
cleared of sticks and stones; round this 
area the birds assemble, when a cock-bird, 
with vivid orange-scarlet crest and plumage, 
steps into it, and, with spreading wings and 
tail, begins a series f)f movements as if dan- 
cing a minuet; linally, carried away with 
excitement, he leaps and gyrates in the most 
astonishing manner, until, becoming ex- 
hausted, he retires, and another bird takes 
his place. — Hrnsox Naturalist in La Plata, 
ch. 10. p. 201. ((;. & II., 1805.) 

7 1 O. DANCING ANCIENTLY A SIG- 
NIFICANT RITE — Pai<.sionatp Ferroruf Dan- 
cvrs — Super.'-iifions Connected uith Dance. 
— Dancing may seem t«j .is moderns a frivo- 
lous amusement ; but in the infancy of 
civilization it was full of ])assionat<* and 
solemn meaning. Savages and barbarians 
dance their joy anM sorrow, their love and 
rage, even their mngic and religifm. 

We have enough of the .savage left in us to 
feel how Australians leaping and yelling at 
a corroboiiee by firelight in the forest can 
work themselves up into frenzy for next 
days fight. But with our civilized notions 
it is nut so ea.sy to understand that barba- 
rians’ dancing may mean sfill more than 
this; it seems to them so real that they cx- | 
pect it to act on the world outside. Thus I 


among the Mandan Indians, when the hunt- 
ers failed to find the buffaloes on which the 
tribe depended for food, every man brought 
out of his lodge the mask made of a buffalo’s 
head and horns, with the tail hanging down 
behind, which he kept for such an emergency, 
and they all set to dance buffalo. Ten or 
fifteen masked dancers at a time formed the 
ring, drumming and rattling, chanting and 
yelling; when one was tired out he went 
through the pantomime of being shot with 
bow and arrow, skinned, and cut up ; while 
another, who stood ready with his buffalo- 
head on, took his place in the dance. So it 
would go on, without stopping day or night, 
sometimes for two or three weeks, till at 
last these persevering efforts to bring the 
buffalo succeeded, and a herd came in sight 
on the prairie. — Tylou Anthropology, ch. 
12, p. 290. (A., 1899.) 

720. DANCING, RELIGIOUS— /n An- 
cient Greece and Rome, as in Modern India. 
— In ancient religion dancing came to be one 
of the chief acts of worship. Religious 
processions went with song and dance to the 
Egyptian temples, and Plato said that all 
dancing ought to be thus an act of religion. 
In fact, it was so to a great extent in 
Greece, as whore the Cretan chorus, moving 
in measured pace, sang hymns to Apollo, 
and in Rome, where the Salian priests sang 
and danced, beating their shields, along ^the 
streets at the yearly festival of Mars. Slod- 
ern civilization, in which sacred music flour- 
ishes more than ever, has mostly cast off the 
sacred dance, ’to see this near its old state 
the traveler may visit the temples of Imlia, 
or among the lamas of Tibet watch fhe 
mummers in animal masks dancing the 
demons out, or the new year in, to wild 
music of drums and shell-trumpets. Rem- 
nants of such ceremonies, come down from 
the religion of England before Christian 
times, are still sometimes to be seen in the 
dances of boys and girls round the midsum- 
mer bonfire, or of tin* mummers at ^'uletidi*; 
but even these are living out. The dances of 
choristers in plumed hats and the dress of 
pages of Philip lll.’s time, still perform(‘d 
before the higli altar of Seville Cathedral, 
are now among the quaintest relics of a rite 
all but vani.shed from Christendom. — TVum 
Anthropology, ch. 12, p. 207. (A., 1899.) 

721. DANGER, HIDDEN — Vesuvius 
Set min gig an F.xlinet Volcano before 
Fruption of 7,0. — From the first colonization 
of soulh(*rn Italy by the Greeks, Ve.suvius 
afforded no other indications of its voliMinlc 
character than such as the naturalist might 
infer from the analogy of its structure to 
other yolcanocs. These were recognized by 
Strabo, but Pliny did not include the moun- 
tain in his list of active vents. The ancient 
cone was of a very regular form, terminating 
not as at present in two peaks, but with a 
summit which presented, whc*n seen from a 
distance, the even outline of an abruptly 
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truncated cone. On the summit, as we learn 
from Plutarch, there was a crater with 
steep clifl's, and having its interior over- 
grown with wild vines, and with a sterile 
plain at the bottom. On the exterior, the 
flanks of the mountain w’ere clothed with 
fertile fields richly cultivated, and at its 
base were the populous cities of Hercu- 
laneum and Pompeii. But the scene of re- 
pose was at length doomed to cease, and the 
volcanic fire Avas recalled to the main chan- 
nel, which at some former unknown period 
had given passage to repeated streams of 
melted lava, sand, and scoria?. — Lyell Oc- 
oJogy, ch. 23, p. 363. (A., 1854.) 

722. DANGER-SIGNALS AMONG 
ANIMALS — Wanting Coloration a Defense to 
Its Possessor . — [^mne colorations] are de- 
veloped for the express purpose of rendering 
the species conspicuous. The reason of this 
is that the animals in question are either 
the possessors of some deadly weapons, as 
slings or j)oison-fangs, or they are uncat- 
ahle, and are thus so disagrceahlo to the 
usual enemies of their kind that they are 
never attifrked wlien their peculiar powers 
or i)ropertics are known. It is, therefore, 
important that they should not he iiiislakon 
for defenseless or eatable species of the same 
class or order, since in that case they might 
sulVer injury, or even death, before their 
enemies <liscovered the danger or the usc- 
lesMiess of the attack. 'Fhey require some 
signal or tlanger-llag which shall serve as a 
warning to would-bo enemies not to attack 
them, and they have usually obtained this in 
the form of <*ons])icuous or brilliant c<jlora- 
tion, very distinct from the protective tints 
<if the def(*nseless animals allied to them. — 
W.vi.LACE Dancinism, ch. 9, p. 15H. (Hum., 
1889.) 


he recovered so speedily as to be able to do 
good service on the following day. — Lang- 
ley Acn? Astronomy^ ch. 2, p. 50. (H. M. & 

Co., 1896.) 

724. DANGERS OF ISOLATION— A o 

Man liufficient to Himself — The Corrective 
of Society a Necessity for Sound Thinking. 
— Neither is such a practise [of devoting 
oneself wholly to thinking and teaching 
without reading or study], in a hygienic 
point of view% free from the gravest dangers 
to the philosopher’s own mind. When once 
he has persuaded liimself that he can w’ork 
out the final truth on any subject, exclusive- 
ly from his own sources, he is apt to lose all 
measure or standard hy which to be apprised 
wiien he is departing from common sense. 
Living only with his own thoughts, he 
gradually forgets the aspect they present to 
minds of a dilFerent mold from his own; he 
lo<jks at his conclusions only from the point 
of view which suggested them, and from 
which they naturally appear perfect; and 
every consideration which from other points 
of vicAv might present itself, either as an ob- 
jection or as a necessary modification, is to 
him as if it did not exist. Wnen his merits 
come to be recognized and appreciated, and 
especially if he obtains disciples, the intel- 
lectual infirmity soon becomes complicated 
I with a moral one. The natural result of the 
I position is a gigantic self-confidence, not to 
say self-conceit. — M ii.l Positive Philosophy 
of Auguste f’om/c.p. 1 17. (H.H. & Co., 1887.) 

725. DARKNESS ATTENDED WITH 
COLD — Night fur Five Mimihs. — One of the 
last expe<lilions made for the di^^covery of 
the north pole — that of the Englisli navi- 

: gators Xares and Stephenson (May 29, 1875. 

to Xovernber 2, 1877) — which advanced 

. fartiier than any of its predecessors — up to 


72:L DANGERS FACED BY SCIEN- 
TISTS — ^^Mountain Sicktoss ” — Parrfied Air 
May Be Fatal . — 'fhe years brought ron.nd 
the cilipx* of 1S7S, which was again in 
rnite<l Stat<'> territory, the central track 
running directly over one of the loftiest 
mountains of the country. Pike's Peak, in 
Colorado. P’kc's Peak, tho over fourteen 
tlKMisand feet high, is often ascended by 
phmsure tmirists; but it is one thing to 
stay tlu're for an hour or two. ami another 
to take up one’s abode there and get accli- 
mated — for to do the lattiu* we must first 
]>ass through the horrors (not too strong a 
vord) of mountain sickness, 'fhis rea<*hcs 
its height, usually on tl>e second or thinl 
day. and is .something like viohuit seasick- 
ness. comjilicated with the sensations .a 
Tnouse may be supposed to have under tho 
hell of an air-pump. After a week tho 
strong bogin to get over it. but none but tho 
very robust should take its chances, as wo 
did, without preparation; for on the night 
before tho oi-liiiso tho lifo of one of our little 
pjtrty was pronounced in danger, and ho was 
varriod down in a litter to a cabin at an 
altitude of about ton thousand feet, Avhoro 


82'^ 24' — had 142 days of s(dar privation — 
nearly live months of night! From Xovom- 
ber t> to February (I the night was complete 
ami dark. Even on Xovernber 8 tho dark- 
ness was so com])h*te at noon that it was 
! impossible to read. But soon tho moon 
I brought a rctlection of the vanished sun, 
j and turned round tho polo without ever sot- 
I ting for ten times twenty-four hours. Tho 
I thermomotor wont down to 58^ centigrade 
1 below zero! (It has boon seen still lower at 
Worchojansk. in Siberia — 68°. ) Those low' 
temperatures are never accompanied with 
wind: <dhorwise n<? human biing could 
I stand such cold. 0 icy solitudes of tho polo, 
you have already rccoivo<l heroes who have 
lain down forever in your gloomy shroud! 
'Pho road to tho pole is ahvays marked with 
martyrs; but it is not the odious war of 
man against man: it is tho triumph of 
mind over matter, tho conquest of \aturo by 
genius ! — Fla m m ar ion Po pular Asti on oin y. 
p. 31. (A.) 

72G. DARKNESS BEFORE DAWN 

OF NEW ERA — Summary of Human Knowl- 
edge of the Stars through All (''enturies 
hefore A star in tlio Sw'an was per- 
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oeivcd by Janson in 1(500 to sliovv iluetiia- 
tions of light, and Montanari found, in 1669, 
that Algol in Persons shared the same pe- 
t'uliarity to a marked degree. Altogether 
the class embraced, in 17S2, half a dozen 
members. When it is added that a few star 
couples had been noted in singularly, hut it 
was supposed accidentally, close juxtaposi- 
tion, and that the failure of repeated at- 
tempts to find an annual parallax point€»d to 
distances for the stars at least 400,000 times 
that of the earth from the sun, the picture 
of sidereal science, Avhen the last quarter of 
the eighteenth century began, is practically 
complete. It included three items of infor- 
mation: that the stars have motions, real 
or apparent; that they are immeasurably 
remote; and that a few shine with a ]ieriod- 
ically variable liijht. Nor were the facts 
thus scantily collected ordered into any 
promise of further development. They lay 
at once isolated and confused before the in- 
(piirer. They needed to be both multiplied 
and marshaled, and it seemed as if cen- 
turies of patient toil must elapse before any 
reliable conclusions could be derived from 
them. The sidereal world Avas thus the 
recognized domain of far-reaching specula- 
tions, which remained AA’holly uncraiuped by 
systematic research until Herschel entered 
upon his career as an obseiA’er of the 
heavens. — Ci.erke History of Astronomy, ch. 
1, p. 12. (BL, 1803.) 

727. DARKNESS, COLD, AND PRES- 

SURE IN DEEP SEA — “7/1 the Lowest Pit, 
in Darkness, in the Deeps (Ps. Ixxxviii, G), 
— The peculiar physi(‘al conditions of the 
deep seas may be briefly stated to bo these: 
It is absolutely dark so far as actual sun- 
light is concerned, the temperature is only 
a few degrees above freezing-point, the pres- 
sure is enormous, there is little or no niovc- 
rrient of the Avater, the bottom is composed 
of a uniform fine soft mud, and there is no 
plant-life. All of these physical c<mditions 
Ave can appreciate except the enormous pres- 
sure. Absolute darkness Ave knoAV, the tem- 
perature of the deep seas is not an extraor- 
dinary one, the absence of movement in the 
Avater and the fine soft mud are conditions 
that Avc can readily appreciate; but the 
pressure is far greater than anything avc 
can realize. — Hickson Fninia of the Deep 
Sea, ch. 2, p. 18. (A., 1894.) 

728. DARKNESS IN THE DAYTIME 

— Far-reachiny Effect of Earthquake. — Tn 
April, 181.5, one of the most frightful erup- 
tions recorded in history occurred in the 
province of Toniboro, in the i.sland of Sum- 
bawa, about 200 miles from Uie eas‘;:ern ex- 
tremity of Java. . . . The sound of the 

explosions AvaA heard in Sumatra, at the dis- 
tance of 070 geographical miles in a direct 
line; and at Ternate, in an opposite direc- 
tion, at the distance of 720 miles. Out ot a 
population of 12,000, in the province of 
Tomboro, only twenty-six individuals sur- 
vived. Violent Avhirlwinds carried up men, 


horses, i?attle, and Avhatever else came 
AAuthin their influence into the air; tore up 
the largest trees by the roots, and covered 
the Avhole sea Avith floating timber. Great 
tracts of land Avere covered by lava, sevc^ral 
streams of Avhich, issuing from the crater 
of the Tomhoro mountain, reached the sea. 
So heaA\v Avas the fall of ashes that they 
broke into the Resident’s house at Birna, 
forty miles east of the volcano, and ren- 
dered it, as Avell as many other dAvellings in 
the tOAvn, uninhabitable. On the side of 
Java the ashes Avere carried to the distance 
of 300 miles, and 217 toAvards Celebes, in 
suflicient <]uantity to darken the air. The 
floating cinders to the AA’cstAvard of Sumatra 
formed, on the 12th of April, a mass Iavo feet 
thick, and scA^eral miles in extent, through 
AA'hich ships with diHiculty forced their 
Avay. 

The darkness occasioned in the daytime 
by the ashes in Java Avas so profound that 
nothing equal to it Avas e\"er Avitnessed in 
the darkest night. Altho this A^olcanic dust 
Avhen it fell was an impalpable powder, it 
Avas of cou.siderable AA'oight Avhen compressed, 
a pint of it Aveighing tweh’c ounc<‘s and 
three-quarters. ‘‘ Some of the finest parti- 
cles,” says Mr. C.'raAvfurd. “Avero transported 
to the islands of Amboyna and Banda. Avhich 
last is about 800 miles east from the site of 
the A’olcano, altho the southeast monsoon 
Avas then at its height.’* They must have 
been projected, therefore, into the upper re- 
gions of the atmosphere, Avhore a counter- 
current prevailed. — Lyei.l Principles of (Se- 
ology, bk. ii, ch. 27, p. 465. (A., 18.54.) 

729. DARKNESS REVEALS— 77»c 
Sun^s Bright Corona Seen Only Dqring 
Eclipse — Unnatural Light A t tending Eclipse. 
— I luiA^e Avitnessed three total eclipses, Imt 1 
do not find that repetition dulls the interest. 
The first Avas that of 1869, which passe<l 
across the I mi ted States and Avas nearly 
central oA'cr Louisville. My station Avas tm 
the southern border of the eclipse track, not 
A'cry far from the Mammoth CaAX* in Ken- 
tucky, and I Avell remeinber that early ex- 
perience. The special ohserv’ations of pre- 
cision in Avhich I Avas engaged would not 
interest the reader; but Avhile trying to give 
my undivided attention to these, a mental 
photograph of tlie Avhole spectacle seemed to 
be taking without my volition. First, the 
black body of the moon advanced slowly on 
the sun, as Ave have all seen it do in partial 
€<*lipses, Avithout anything noticeable ap- 
pearing; nor till the sun AA'as very nearly 
covered did the light of day about us seem 
much diminished. But Avhen the sun’s face 
Avas reduced to a very narroAV cresc*ent. the 
change was sudden and startling, for the 
light which fell on us not only dwindled rap- 
idly, but became of a kind unknoAvn before, 
so that a pallid appearance overspread the 
face of the earth with an ugly livid hue; 
and as this strange Avanness increased, a 
cold seemed to come with it. The impres- 
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si on was of something unnatural ; but there 
was only a moment to note it, for the sun 
went out as suddenly as a blown-out gas- 
jet, and I became as suddenly aware that all 
around, where it had been, there had been 
growing into vision a kind of ghostly radi- 
ance, composed of separate pearly beams, 
looking distinct each from each, as tho the 
black circles where the sun once was bristled 
with pale streamers, stretching far away 
from it in a sort of crown [the corona]. — 
Lanoiky Meir Astronomy, ch. 2, p. 39. (IT. 
M. & Co., 1896.) 

7:50. DARWINISM NOT ATHEISTIC 

— Agnosticism and Monism — Problem of 
First Organisms. — Darwinism >vas not nec- 
essarily atheistic or agnostic. Its author 
was content to assume a few living beings 
or independent forms to In^gin wdth, and 
did not propose to obtain them by any 
spontaneous action of dead matter, nor to 
account for the priniai\y origin of life, still 
less of all material things. In this he was 
sudiciently humble and honest; but the 
logical weakness of his position was at once 
apparent. If creation was needed to give a 
few ifiitial types, it might have produced 
others also. The followers of Darwin, there- 
fore, more especially in Germany, at once 
pushed the doctrine back into agnosticism 
and monism, giving to it a greater logical 
consistency, but bringing it into violent con- 
llict with tiieisin and with common sense. — 
Dawson Facts and Fancies of Modern Fci- 
encr, lect. 1. p. 52. (A. 15. P. S.) 

7:51 . DATA, INADEQUATE, LEAD TO 
ERRONEOUS CONCLUSION — EmisHhn 
Thforg of Light dustified by the Facts in 
\rtr ton's Possession . — Tlie case of Newton 
still more forcibly illustrates the position, 
that in forming physical theories we draw' 
for our materials upon the world of fact. 
Before he began to deal with light, he was 
intimately aetjuainted witli the laws of elas- 
tic collision, which all of you have seen more 
or less perfectly illustrated on a billiard- 
table. A.s regards the collision of sensible 
masses, Newton knew the angle of incidence 
to be e(puil to the angle of retleetion, and he 
also kiiew' that experiment . . . had es- 

tablished tile same law with regard to light. 
He thus fouml in his previ<nis knowdedge the 
material for theoretic images. He had only 
to change the magnitude of concejitions 
already in liis mind to arrive at tin* emis- 
sion theory of light. He supposed light, to 
(‘onsisi of elastic particles of inconceivable 
minuteness shot out with inconceivable rap- 
idity by hiniinous bodies, and that such par- 
ticles impinging upon smooth surfaces were 
rellected in accordance with the ordinary 
law^ of elastic collision. The fact of o])tical 
reflection certainly occurred as if light con- 
sisted of such particles, and this was New- 
ton’s sole justification for introducing them. 
— Tyndall Lectures on Light, lect. 2, p. 45. 
(A., 1898.) 


7:52. DAWN OF MOTHERLY VIR- 
TUBS — Patience — Sympathy — Carefulness — 
Ten (U: mess . — Begin at the beginning again 
and recall the fact of w’oman’s passive 
strain. A tendency to passivity means, 
among other things, a capacity to sit still. 
Be it but for a minute or an hour does not 
matter; the point is that the faintest pos- 
sible capacity is there. For this is the 
embryo of patience, and if much and long 
nursed a fully fledged patience will come 
out of it. Supply next to this new virtue 
some definite object on which to practi.se, let 
us say a child. When this child is in 
trouble the mother will observe the signs of 
pain. Its cry will awaken associations, and 
in some dull sense the mother will feel witli 
it. But “ feeling with another ” is the lit- 
eral translation of the name of a second vir- 
tue — sympathy. From feeling with it, the 
parent will sooner or later be led to do some- 
thing to help it; then it wdll do more things 
to help it; finally it wdll he always helping 
it. Now', to care for things is to become 
careful; to tend things is to become tender. 
Here are four virtues — patience, sympathy, 
carefulness, tenderness — already dawming 
upon mankind. — D uummond Ascent of Man, 
p. 288. (J. P., 1900.) 

7:5:5. DAY’S JOURNEY— A Primitive 
Measure of Distance. — d'he day’s journey is 
often mentioned as a fixed distance. This 
i.s onk' true within wide limits, and it 
seareefv ever exceeds ten miles for march- 
ing. “ The Indians, finding that their wdves 
were so near as to be within one of their 
ordinary days’ work, which seldom exceeded 
ten or twelve miles, determined not to rest 
till they had joined them.” — M ason A 60 rii;?- 
7ial / tn erica n Mechanics, Memoirs of the 
International Congress of Anthropology, p. 
79. (Sch. P. C.) ‘ 

7:54. DEATH, A SCIENTIST’S DEFI- 
NITION OF— Frozm. Caterpittar Revived . — 

I would define death as an arrest of life, 

from which no lengthened revival, either of 
the whole or any of its parts, can take 
place; or. to put it concisely, as a definite 
arrest of life. . . . For the coneeptioii 

itself it is quite immaterial whether we are 
able to decide if death has really Liken place 
in any particular case; however uneertain 
we might be, the state wdiich we call death 
would be not less sharply and definitely 
limited. We might consider the caterpillar 
of Fuprepia ffavia to be dead when frozen in 
ice. but if it recovered after thawing and 
became an imago, we should say that it bad 
only been apparently dead, that life stooil 
still for a time, but had not ceased forever. 

II is only the irretrievable loss of life in an 

organism which we call death, and we ought 
to hold fast to this conception, so that it 
will not slip from us, and become w’ortbless. 
because we no hmgor know what we moan 
by it. . . . The real proof of death is 

that the organized substance which pre- 
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viously gave rise to the phenomena of life 
forever ceases to originate such phenomena. 
This, and this alone, is what mankind has 
hitherto understood by death. — Weismann 
Heredity, vol. i, p. 114. (Cl. P., 1891.) 

735. DEATH, SUDDEN, STRANGE 
FORMS OF —PersouH Emjulfed in Earthquake 
Fissures. — During the convulsions of 1092 
which destroyed Port Royal, it is said that 
many of the lissuros which were formed 
opened and sliut. In some of these. peo])lc 
were entirely swallowed up and buried. In 
others they were trapped by the middle, and 
even by tlie neck, where if not killed instan- 
taneously they perished slowly. Subs(*quently 
their projecting parts formed food for dogs. 
The earthquake which, July IS, ISSO, shook 
the Philippines caused many fissures to be 
found, which in some places were so numer- 
ous that the ground was broken up into 
stej)s. Near to tlie village of San Antonio 
the soil was so disturbed that the surface of 
a field of sugar-canes was so altered that in 
some cases the top of one row of full-grown 
plants was on a level with the roots of the 
next. Into one such fissure a boat disap- 
peared, and into another a child. Subse- 
quently tlie child was excavated, and its 
body, which was found a short distance be- 
low the surface, was completely crushed. — 
^liLXE Earthquakes, ch. 8, p* 147. (A., 

1899.) 

7a«. DEATH, THE FEIGNING §F, BY 
ANIMALS — The Protective Instinct of Imrno- 
hility. — In ordinary fear, one may either 
run or remain semi-paralyzed. The latter 
condition reminds us of the so-called death- 
shamming instinct shown by many finimals. 
Dr. Lindsay, in his work “ .Mind in .\ni- 
mals,^’ says this must require great self- 
command in those that practise it. But it 
is really no feigning of ileath at all, and re- 
quires no self-command. It is simply a ter- 
ror-paralysis which has been so useful as to 
become hereditary. 1'he beast of prey does 
not think the iiiotionlc'^s bird, insect, or 
crustacean dead. He simply fails to notice 
them at all; because his senses, like ours, 
are much more strongly excited by a moving 
object than by a still one. It is the same 
instinct which leads a boy playing “ 1 spy ” 
to hold his very breath \vh(*i~ the seeker is 
near, and which makes the beast of prev 
himself in many cases motionlessly lie in 
wait for his victim or silently “stalk” it, 
by rapid approaches alternated with periods 
of immobility.— .lAJirKs Fsqcholoqy, vol. ii, 
ch. 24, p. 420. (H. ir. & ('o., 189'9'.) 

737. DEATH UNWARNED-HmmDe- 

stroyed before Sensation (Uin Reach It . — 
Now, it is quite con(;eivable that an injury 
might be innicted so rapidly that within 
the time required by the brain to complete 
the arrangements m’cessary to consciousness 
its power of arrangement might be de- 
stroyed. Ii- such a case, tho the injury 


might be of a nature to cause death, this 
would occur without pain. Death in this 
case would be simply the sudden negation 
of life, without any intervention of con- 
sciousness wdiatever. The time required for 
a ri lie-bullet to pass clean through a man’s 
head may be roughly estimated at a thou- 
sandth of a second. Here, therefore, we 
should have no room for sensation [see Sen- 
sation], and death would be painless. — 
Tyndall Fragments of Science, vol. i, ch. 
21, p. 440. (A., 1900.) 

738. DEBT OF CHRISTIAN CIVILI- 
ZATION TO MOSLEMS— A/( 7 chrtt Developed 
by Arabs — Legacy of Orient to Occident . — 
Besides making laudatory mention of that 
which we owe to the natural science of tlie 
Arabs in both the terrestrial and celestial 
spheres, we must likewise allude to their 
contributions in separate paths of intellec- 
tual development to the general mass of 
mathematical science. According to recent 
works ... on the history of mathe- 
matics, wo learn that “ the algebra of the 
Arabs originated from an Indian and a 
Greek source, which long ilowed independ- 
ently of one another.” . . . J’he process 

of establishing a conclusion by a progress- 
ive advance from one proposition to an- 
other, which seems to have been unknown to 
the ancient Indian algebraists, was acquired 
by the Arabs from the Alexandrian school. 
This noble inheritance, enriched by their ad- 
ditions, passed in the twelfth century into 
the European literature of the "Middle Ages. 
“ In the algebraic works of the Indians, we 
find the general solution of indeterminate 
equations of the first degree, and a far more 
elaborate mode of treating those of th<* sec- 
ond, tlian has been transmitted to us in the 
writings of the Alexandrian philosophers; 
there is, therefore, no doubt that if the 
works of the Indians had reached us two 
hundred years earlier, and were not now 
first made known to Ihiropeans, they might 
have aided very beneficially in favoring the 
development of modern analysis” [Cfiiasles]. 
— Ili'MiioLDT Cosmos, vol. ii, pt. ii, p. 22.‘i. 
(II., 1897.) 

733. DEBT OF EUROPE TO THE 
EAST IN EARLY DAYS- T/ic Use of Bronze. 
— Another circumstance which strongly mili- 
tates against the theory of a gradual an<l 
independent development of metallurgical 
knowledge in different countries is the fact 
that whenever we find the bronze swords or 
celts, “ whether in Ireland, in the far West, 
in Scotland, in distant Scandinavia, in Ger- 
many, or .still further east in the Slavonic 
countries, they are the same, not similar 
in character, but identical.” . . . Tho 

there are certain differences, yet several va- 
rieties of celts found throughout Europe, as 
well as some of the swords, knives, daggers, 
etc., are so similar that they seem as if they 
must have been cast by the same n\akef. 
. . . Under these circumstances, it ap- 

pears most probable that the knowledge of 
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metal is one of those great discoveries which 
Europe owes to the East, and that the use of 
copper was not introduced into our continent 
until it had been observed that by the addi- 
tion of a small quantity of tin it was ren- 
dered harder and more valuable. — Avebury 
Prehistoric Times, ch. 3, pp. 5()-57. (A., 

1900.) 

740. DEBT OF SCIENCE TO UN- 
LEARNED CONTRIBUTOR— Dwcoreriy of 
the Mammoth. — It was an eventful day, not 
only for science, but for the world, when a 
Siberian fisherman chanced to observe a 
singular mound lying near the mouth of the 
River Lena, whore it empties into the Arctic 
Ocean. During the warmer summer weather, 
he noticed that, as the snow gradually 
melted, this mound assumed a more distinct 
and prominent outline, and at length, on one 
side of it, whore the lu'at of tlic sun was 
greatest, a dark body became exposed, 
which, when completely uncovered, proved to 
be that of an immense elephant, in so per- 
fect a state of preservation that the dogs 
and Avolves were attracted to it a» by the 
smell of fresh meat, and came to feed upon 
it at night. The man knew little of the 
value of his discovery, but the story went 
abroad, and an Englishman traveling in 
Russia, being curious to verify it, visited 
the spot, and actually found the remains 
where they had been reported to lie, on the 
frozen shore of the Arctic Sea — strange 
burial-place enough for an animal never 
known to exist out of tropical climates. 
Little beside the skehdon was left, tho parts 
f)t the skin remained covered with hair, 
showing how perfect must have been tho 
condition of the body when first exposed. 
The tusks had been sold by the fisherman; 
but ^Ir. Adams succeeded in recovering I 
them; and collecting all the bones, except ! 
those of one foot, wliich had been carri(*d oil’ ! 
by the wolves, he had them removed to St. ' 
Petersburg, where the skeleton now stands 
ill the Imperial ^Museum. — Aiias.siz ( ivoloij - 
ical ^^Jcrtches, ser. i, x*h. 7, p. 182. (II. ^l. & 
Co., 189G.) 

741. DECAY OF ANCIENT LIFE j 
MINISTERS TO MODERN— I 

(il Springs — l^iscen Laboratories of Mature, j 
— The bottom and the lower slopes of the val- 
ley are occupied by the bituminous and sul- 
fiireous schists of the fish-bed, and in these, 
largely impregnated with the peculiar in- 
gredients of the formation, the famous me- 
dicinal springs of tho Strath have* their rise. 
They contain, ns shown by chemical analy- 
sis, the sulfates of soda, of lime, of mag- 
nesia, common salt, and. above all, sulfu- 
reted hydrogen gas — elements which masses 
of sea-mud, charged with animal matter, 
would yield ns readily to the chemist as the 
Jnedicinal springs of StrathpefTer. Is it not 
«■ curious reflection, that the commercial 
greatness of Britain, in the present day, 
should be closely connected with the tower- 
ing and thickly spread forests of arbora- 


ceous ferns and gigantic reeds — vegetables of 
strange form and uncouth names — which 
flourished and decayed on its surface, age 
after age, during the vastly extended term 
of the Carboniferous period, ere the moun- 
tains were yet upheaved, and when there 
was as yet no man to till the ground? Is it 
not a reflection equally curious that the 
invalids of tho present summer should be 
drinking health, amid the recesses of Strath- 
pefTer, from the still more ancient mineral 
and animal debris of the lower ocean of the 
Old Red Sandstone, strangely elaborated for 
vast but unreckoned periods in the bowels of 
the earth? — Miller Old Ped Sandstone^ ch. 
10, p. 183. (G. & L., 1851.) 

742. DECAY OF CREEDS-.SVrerance 

of Theology from Mature — This Separation 
Sot Pound in Scripture — Spiritual Laws 
Arc Laws of Suture. — Perhaps it is not too 
much to say that the manifest decay which 
so many creeds and confessions are now suf- 
fering, arises mainly from the dt*gree in 
which at least the popular expositions of 
them dissociate the doctrines of Christianity 
from the analogy and course of Nature. 
There is no such severance in Scripture — no 
.shyness of illustrating divine things by ref- 
erence to the natural. On the contrary, we 
arc perpetually reminded that the laws of 
the spiritual world are in the highest sense 
laws of Nature, whose obligation, operation, 
and elli|ct are all in the constitution and 
course of things. Hence it is that so much 
was capable of being conveyed in the form 
of parable — the <ommon actions and occur- 
rences of daily life being often chosen as the 
best vehicle and illustration of the highest 
spiritual truths. It is not merely, as 
.Icrcivy Taylor says, that “ all things are 
full of such resemblances *’ — it is more than 
this — more than resemblance. It is the per- 
petual recurnaice, under infinite varieties of 
appli<*ation. of the same rulc'^ and principles 
of divine government — of the same divine 
thoughts, divine purpewes. divine alTectioiis. 
lleiirc it is that no verbal definitions or log- 
ical forms can convey religious truth with 
the fulness or accuracy which belongs to 
narratives taken from Nature — man's na- 
ture and life being, of course, included in 
the term : 

” .\nd M>. the Wont had breath, and wrought 

With human hands the Greed of creinls.’’ 

Tkxnysox In Mcmoria7n. 

— Argyll Peigr of Law, ch. 1, p. 32. 
(Hurt.) 

743. DECAY OF SPIRITUAL FAC- 
ULTIES — Moral Parasites. — far from 
ministering to growth, parasitism ministers 
to decay. So far from ministering to holi- 
ness, that is to wholeness, parasitism minis- 
ters to exactly the opposite. One by one the 
spiritual faculties droop and die. one by one 
from lack of exercise the muscles of the soul 
grow weak and flaccid, one by one the moral 
activities cease. »So from him that hath not 
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is taken away that whicli he hath, and after 
a few years of parasitism there is nothing 
left to save. — Drummond \aiiiral Law in 
Ihe Spiritual World, essay 9, p. 302. (H. 

Ah) 

744. DECIMALS, THE SYSTEM OF, 

PROVIDED FOR IN CARBONIFEROUS 
PERIOD — Alanerical Relations in Nature . — 
The leaves of ‘plants are not arranged at 
random, hut in a series of curiously related 
spirals, ditlering in different plants, but al- 
Avays tlie same in the same species and regu- 
lated by definite laws. Similar definiteness 
regiilares the ramification of plants, which 
depends primarily on the arrangement of 
the leaves. The angle of ramification of the 
veins of the leaf is settled for each species 
of plant ; so arc the numbers of parts in the 
llower and the angular arrangement of these 
parts. It is the .same in the animal king- 
dom, such numbor.s as 5, 6, 8, 10 being se- 
lected to determine the parts in particular 
animals and portions of animals. Once set- 
tled, these numbers are wonderfully per- 
manent in geological time. The first known 
land reptiles appear in the Carboniferous 
})eriod, and they have normally five toes; 
these appear in ihe earliest known species in 
the lowest beds of the Carboniferous. Their 
prcileeessors, the fishes, had numerous fin- 
rays; but when limbs for locomotion on 
land were contrived, the number five was 
adopted as the typical one. It still nerslsts 
in the five toes and fingers of man flimself. 
From these, as is well known, our decimal 
notation is derived. It did not originate in 
any speciaT fitness of the number ten, but in 
the fact that men began to reckon by count- 
ing their ten fingers. Thus the decimal sys- 
tem of arithmetic, with all that follows from 
it, was settled millions of years ago, in the 
Carboniferous period, either by certain low- 
browed and unintelligent batrachians or by 
their Maker. — Daw.sox Facts and Fancies 
in Modern Science, lect. 5, p. 184. (A. B. 

\\ S.) 

745. DECISION TO BE MADE HA- 

BITUAL — Habit of Indecision To Be Avoided^ 
Make ^ervous Sysfcin an Ally. Not an En- 
f'lny . — 'fhe groat thing, then, in all eduea- 
tion. is to make our nervous system our ally 
instead of our enemy. It is to fund and 
capitalize our acipiisil iori'', and live at ease 
upon the interest of the fund. For this we 
must make automatic and habitual, as early 
as possible, as many useful actions as we 
cfin, and guard against the growing into 
AA'ays that are likely to be disadvantageous 
to u.s, as we should guard against the 
plague. The more of the details of our daily 
life Ave can hand over to the effortless cii.s- 
tody of automatism, the more our higher 
jtowers of mind will be set free for theii OAvn 
prr»per work. There is no more miserable 
human being than one in Avhorn nothing is 
habitual but indecision, and for Avhom . . . 

the drinking of cA^erv cup. the time of rising \ 
and going to bed everv day. and the begin- 1 


ning of every bit of work, are subjects of ex- 
press volitional deliberation. Full half the 
time of such a man goes to the deciding, or 
regretting, of matters which ought to be so 
ingrained in him as practically not to exist 
for his consciousness at all. If there be such 
daily duties not yet ingrained in any one of 
my readers, let liim begin this very hour to 
set the matter right. — James Psychology, 
vol. i, ch. 4, p. 122. (H. 11. & Co., 1899.) 

746. DECLINE OF CIVILIZATION— 

Better Implements Converted into Poorer to 
Suit a Lower Grade of Workers. — ^There is 
an instructive lesson to be learned from a re- 
mark made by an Englishman at Singapore, 
Avho noticed with surprise two curious 
trades flourishing there. One was to buy 
old English-built ships, cut them down, and 
rig them as junks; the other was to buy 
English percussion-muskets and turn them 
into old-fashioned flintlocks. At first sight 
this looks like mere stupidity, but on con- 
sideration it is seen to be reasonable enough. 
It w’as so diflicult to get Eastern sailors to 
AAork ships of European rig that it an- 
swered better to provide them with the 
clumsier craft they were used to; and as for 
the guns, the hunters far away in the hot, 
damp forests Avere better off with gun-flints 
than if they had to carry and keep dry a 
stock of caps. In both cases, what they 
AA’anted was not the highest product of civili- 
zation, but something suited to the situation 
and easiest to be had. Now the same rule 
applies both to taking in new civilization 
and keeping up old. When the life of a peo- 
ple is altered by emigration into a new 
country, or by Avar and distress at home, or 
mixture Avith a loAver race, the culture of 
their forefathers may be no longer needed or 
possible, and so dAA indies away. — Tylor 
Anthropology, ch. 1, p. 19. (A., 1899.) 

747. DECOMPOSITION, BACTERIA 

OF — Cycle of Building Up ami Breaking Down. 
— It is clear that there is in all animal life 
a double process continually going on; there 
is a building up (anabolism, assimilation), 
and there is a breaking down (katabolism. 
dissimilation). These processes will not 
balance each other throughout the Avhole 
period of animal life. We have, as possi- 
bilities, elaboration, balance, degeneration ; 
and the products of animal life will differ in 
degree and in substance according to AA’hich 
period is in the predominance. These prod- 
ucts AA^c may subdivide simply into excre- 
tions during life and final materials of di.s- 
solution after death, both of which may be 
used more or less immediately by other 
forms of animal or vegetable life, or medi- 
ately after having passed to the soil. . . . 
The carbonic acid, AAater, and other simple 
sub.stances like them will return to Nature 
and be of immediate use to vegetable life. 
But otherAvise the cycle cannot be completed, 
for the more complex bodies are of no serv- 
ice as such to plants or animals. In order 
that this complex material should be of 
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service in the economy of Nature, and its 
lonstituents not lost, it is necessary that it 
should be broken down again into simpler 
conditions. This prodigious task is accom- 
plished by the agency of two groups of or- 
ganisms, the decomposition and denitrifying 
bacteria [i. c., bacteria that reduce ni- 
trates]. — Nkwman Bacteria, ch. 5, p. 148. 
(G. P. P., 1899.) 

748. Kxtmsive Group of 

Saprophytes in Soil, — This group [the 
saprophytic bacteria in soil] of micro-or- 
ganisms is by far the most abundant as re- 
gards number. They live on the dead or- 
ganic matter of the soil, and their function 
appears to be to break it down into simpler 
constitution. Specialization is piobably 
progressing among them, for their name is 
legion, and the struggle for existence keen. 
After we have eliminated the economic bac- 
teria, most of which are obviously sapro- 
phytes, the group is greatly reduced. . . . 

At present the decomposition, denitrifying, 
nitrifying, and nitrogen- fixing organisms are 
the only saprophytes which have been res- 
cued from the oblivion of ages, and brought 
more or less into daylight. It is but our 
lack of knowledge which requires the present 
division of saprophytes whose business and 
place in the world is unknown. — Nkwmax 
Bacteria, ch. .5, p. 1(50. (G. P. P., 1809.) 

749. DEFENSE OF PLANT AGAINST 
USELESS INSECTS— Profec/ion Varied with 
Situation. — Polygonum amphibium is a very 
interesting case. The small rosy flowers are 
richly supplied with honey; but from the 
structure of the flower, it would not be fer- 
tilized by creeping insects [but only by 
winged in-sects]. As its name indicates, this 
plant grows sometimes on land, sometimes 
in w'ater. Those individuals, however, which 
grow on dry land are covered by innumer- 
able glandular viscid hairs, wdiich constitute 
an effectual protection. On the other hand, 
the individuals which grow in water are 
protected by their situation. To them the 
glandular hairs would be useless, and in fact 
on such specimens they are not developed, — 
Avebury Ants, Bees, and Wasps, ch. 3. p. 66. 
(A., 1900.) 

750. DEFINITIONS OF GOD-Cow- 

spicuous Failure of Theology (Is. xl, IS, .15) 
— Primeval Conceptions Likely To Be as 
True. — Professor ^lax Aliiller is disposed to 
deprecate the supposition that the “ Heaven - 
Father ” of the earliest Vedic hymns is 
rightly to be understood as having meant 
“what we .mean by God.” Very probably 
indeed it may have meant something much 
more simple. But not the less on that ac- 
count it may have meant something quite as 
true. I do not know, indeed, why we should 
set any very high estimate on the success 
which has attended the most learned the- 
ologians in giving anything like form or 
substance to our eonceptions of the God- 
head. Christianity solves the difliculty by 
presenting, as the type of all true concep- 


tions on the subject, the image of a Divine 
Humanity, and the history of a perfect life. 

. . . When we come to the abstract defi- 

nitions of subseejuent theology, thc^y invari- 
ably end either in self-contradictions or in 
words in which ])eauty of rhythm takes the 
place of intelligible meaning. ... I do 
not know, therefore, by what title we an* to 
assume that “ what we mean by God “ is 
certainly so much nearer the truth than the 
simplest conceptions of a primeval age. — 
Akoyll Unity of Salnre, ch. 12, p. 300. 
(Burt.) 

751. DEGENERACY BEYOND POW- 
ER OF RECOVERY — ('ivilizatimi lUighlHaml 
Destroys — Decline of American Indians be- 
fore White Man's Adcnit. — It is another 
symptom of a wrong development being the 
real seeret of their [the savages’] condition 
that the lowest of tlu‘m seem to have lost 
even the power to rise. Tho individually 
capable of learning what civilized men have 
taught them, yet as races they liave boon in- 
variably seoreiied by the light of civilization, 
and have withered before it like a plant 
whose roots have failed. The power of as- 
similation seems to have departed, as it al- 
wa.vs does depart from an organism winch 
is worn out. This has not been the result 
with races wliich, tho very barbarous, have 
never sunk below the pastoral or tin* agri- 
cultural stage. It is remarkable that the 
Indian races of North America arc perhaps 
the highest which have exhibited this fatal 
and irredeemable incapacity to rise: and it 
is precisely in their case tliat we have the 
most direct evidence of degradation by de- 
velopment in a wrong direction. There are 
abundant remains of a very ancient Ameri- 
can civilization, which was marked by the 
const ruction of great public works and by 
the development of an agriculture founded 
on the maize, which is a cereal indigenous to 
the continent of America. This civilization 
was subseqm*ntly destroyed or lost, and then 
succeeded a period in which man relapsed 
into partial barbarism. The spots which 
had been first forest, then, perhaps, sacred 
monuments, and thirdly, cultivated ground, 
relapsed into forest oiu*e more. So strong is 
this evidence of degradation having affected 
the population of a great part of tlie Ameri- 
can continent, that the distingnislied author 
[Avebury, in “ Prehistoric Times "1 from 
whom these words are quoted, and who gen- 
erally represents the savage as the neare''t 
living representative of primeval man, is 
obliged to ask, “ What fatal cause dostroyetl 
this earlier civilization? Why wore these 
fortifications forsaken — these cities in 
ruins? How were the populous nations 
which once inhabited the rich American val 
leys reduced to tho poor tribes of savages 
whom the F.uropcan found there? Did the 
North and South once before rise up in arms 
against one another? Did the terrible ap- 
pellation, the ‘Dark and Bloody Land.’ ap- 
plied to Kentucky, commemorate these an- 
cient w'ars?” Whatever may have been the 
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original cause, the process of degradation 
has been going on within the historic period. 
When Europeans first came in contact with 
the Indian tribes, there was more agricul- 
ture among them than there is now. They 
have long descended to the condition of pure 
hunters. The most fundamental of all the 
elements of a civilized and settled life — the 
love and practise of agriculture — has been 
lost. Development in the wrong direction 
had done its work. — Argyll bnity of Na- 
turc, ch. 10, p. 253. (Burt.) 

752. DEGENERACY CONCEALED— 

Blind i'rustnci'ii of Mammoth Cave Have 
Perfect 'Bddenidl Byes — The Internal Organ 
Ruined — Like Decay in Moral Realm . — 
When one examines the little Crustacea 
which have inhabited for centuries the lakes 
of the Mammoth Cave of Kentucky, one is 
at first astonished to find these animals ap- 
parently endoAved Avith perfect eyes. The 
pallor of the head is broken by two black 
pigment specks. consj)icuous indeed as the 
only bits of color on the Avhole blanched 
body; and these, even to the casual ob- 
scrv'cr, certainly represent Avcll-defined or- 
gans of vision. But what do they Avith eyes 
in these Stygian Avaters? There reigns an 
OA’crla sting night. the law for once at 
fault? A SAvift incision Avith the scalpel, a 
glance with a lens, and their secret is be- 
trayed. Tlie eyes are a mockery. Externally 
they are organs of vision — the front of the 
eye is perfect; behind, there is nothing but 
a mass of ruins. The optic nerve is a 
shrunken, atrophied, and insensate thread. 
These animals have organs of vision, and yet 
they have no vision. They have eyes, but 
they see not. . . . The soul undergoing 

degeneration . . . possesses the power of 

absolute secrecy. When all within is fester- 
ing decay and rottenness, a Judas, without 
anomaly, may kiss liis Lord. This invisible 
consumption, like its fell analogue in the 
natural Avorld, may even keep its victim 
beautiful Avhile sloAvly slaying it. Exactly 
Avhat Christ said of men [Matt, xiii, 14, 15]. 
— Drumaioxi) \nlurnl Lnu' in the Spiritual 
World, essay 2, p. 101. (11. xU.) 

753. DEGENERACY DUE TO REA- 
SON — False Reasoning Prof lures Unnatural 
1 ices — E rolution of Drgradalion . — The gift 
of reason is the va-ry gift by moans of 
Avliich error in belief, ami vice in character, 
are carried from one statre of development to 
another, until at last they may, and they 
often do. result in conditions of life and con- 
duct remoAmd by an immeasurable distance 
from those Avhieh are in accordance with the 
order pnd AAith the analogies of Nature. 
These are the condition.s of life, very much 
lower, as avc have seen, than those which 
prevail among the brutes, which it is now 
the fashion to assume to be the nearest type 
of the conditions from Avhich the human race 
began its course. They are, in reality and 
on the contrary, conditions which could not 


possibly have been reached except after a 
very long journey. They are the goal at 
which men have arrived after running for 
many generations in a wrong direction. 
They arc the result of evolution — they are 
the product of development. But it is the 
evolution of germs whose growth is noxious. 
— Argyll Unity of Nature, ch. 10, p. 262. 
( Burt. ) 

754. DEGENERATION FROM DIS- 
USE — Eyes and Wings. — It is clear that 
degeneration as a result of disuse can only 
take place in an organ the activity of Avhich 
depends upon its exercise, so that a real 
effect is produced by the discharge of func- 
tion. The acl of seeing involves certain 
chemical changes in the retina of the eye, 
and perhaps even in the optic nerve, proc- 
esses which do not take place when the eye 
is no longer exposed to light. Flying in- 
A'olves metabolism in the muscles which 
move the wings, and this also ceases when 
flight is at an end. So that an actual retro- 
gressWe infiuence is exerted on certain parts 
of the eye and on the muscles by disuse. — 
Wktsmann Heredity, vol. ii, p. 18. (Cl. P., 
1802 .) 

7 55. Inaction — Self-sup- 

porting Organs of Parasites Perish — Ease 
the Ruin of Man and Nations. — “ Any new 
set of conditions,” says Ray Lankester, “ oc- 
curring to an animal Avhich render its food 
and safety very easily attained seems to lead 
as a rule to degeneration; just as an active 
healthy man sometinu’s degenerates Avhen he 
beeoines suddenly possessed of a fortune; or 
as Romo degenerated Avhen possessed of the 
riches of the ancient Avorld. The habit of 
parasitism clearly acts upon animal organi- 
zation in this Avay. L(‘t the parasitic life 
once bo secured, and aAvay go legs, JaAvs. 
eyes, and eai's; the a(‘ti\’e, highly gifted 
< rab, insect, or annelid may become a mere 
sac, absorbing '' nourishment and laying 
<ggs.” — ORTMAfONn Natural Law in the 
Spiritual World, essay 10, p. 310. (II. Al.) 

75«. DELIBERATION AND CHOICE 
FUNCTIONS OF CEREBRUM— iVadence a 
Mrtur in Higher Animals — For of Their 
Acts Mechanical. — No animal Avithout it 
[the cerebrum or higher brain] can delib- 
erate, pause, postpone, nicely Aveigh one mo- 
tiv^e against anoilier, or compare. Prudence, 
in a Avord, is for such a creature an impos- 
sible virtue!. Accordingly avc see that Nature 
removes those functions in the exercise of 
Avhich prudence is a virtue from the lower 
centers and hands them oA^er to the cere- 
brum. Wherever a creature has to deal with 
complex features of tlie environment, pru- 
dence is a virtue. The higher animals have 
so to deal; and the more complex the fea- 
tures, the higher AAe call the animals. The 
fewer of his acts, then, can such an animal 
perform Avithout the help of the organs in 
question. In the frog many acts devoh^e 
AV’holly on the lower centers; in the bird 



155 


SCIENTIFIC SIDE-LIGHTS 


Dejteiierftey 


fewer ; in the rodent fewer still ; in the dog 
very few indeed; and in apes and men 
hardly any at all. — James Psychology, vol. 
i, ch. 2, p. 21. (H. H. & Co., 1899.) 

757. DELICACY OF ADJUSTMENT— 

Kostellum of Orchid Set Like a Hair-trigger, 
— To show how delicate a touch suTices to 
cause the rostellum [of the Listera ovata^ 
to explode, I may mention that I found an 
extremely minute hymenopterous insect 
vainly struggling to escape, with its head 
cemented by the hardened viscid matter to 
the crest of the rostellum and to the tips 
of the pollinia. The insect was not so large 
as one of the pollinia, and after causing the 
explosion had not strength enough to re- 
move them; it was thus punished for at- 
temjiting a work beyond its strength, and 
perished miserably. [A larger insect would 
have carried away the adhering pollen to 
drop it on the stigma of another flower.] — 
Dakwin Fertilization of Orchids, ch. 4, p. 
120. (A., 1898.) 

758. DELICACY OF ORGANIC 
STRUCTURE— Vibrations Caught by Eye and 
Far. — All the organs of sense discharge 
their functions in virtue of a purely me- 
chanical adjustment between the structure 
of the organ and the particular form of ex- 
ternal force which it is intended to receive 
and to transmit. How fine those adjust- 
ments are can best be understood when we 
remember that the retina of the eye is a 
machine which measures and distinguishes 
between vibrations which are now known to 
difler from each other by only a few mil- 
lionths of an inch. Yet this amount of dif- 
f(*renee is recorded and made instantly ap- 
preciable in the sensations of color by the 
adjuste<l mechanism of the eye. Another 
adjustment, precisely the same in principle, 
between the vibrations of sound and the 
structure of the ear, enables those vibrations 
to be similarly distinguished in another 
special form of the manifold language of 
sensation. And so of all the other organs of 
sens(‘ — they all ])erform their work in virtue 
of that purely mechanical adjustment which 
places them in a given relation to <*ertain 
selected manifestations of external force, 
and those they faithfully transmit, accord- 
ing to a code of signals the nature of which 
is one of the primary mysteries of life, but 
the truthfulness of which is at the same 
time one of the most certain of its facts. — 
Argyll Vniiy of Xaturc, p. 87. (Hurt.) 

75D. DELIVERER BECOMES A 
SCOURGE— Pharaoh Pat : His Vses and 
Abases . — A dozen years ago the rats multi- 
plied superabundantly in the sugar planta- 
tions of Jamaica, w’here they gnawed the 
stalks, sucked the sap from the incision, and 
as soon as they had determined the fall of 
one cane abandoned it for another. This 
manner of operating had entailed a consider- 
able loss upon the planters, and they con- 
cluded to exterminate the rats with energy. 
For this purpose, ... six ichneumons 


were imported from India (Herpestes ich- 
neumon, or Pharoah’s rat, a kind peculiar to 
Egypt, Palestine, and Tunis). This species 
is the hereditary enemy of rats and ser- 
pents, so that, multiplying rapidly, they 
soon cleared the devourers from the planta- 
tion.s. The rats then invaded the farms and 
the villages, but were pursued there also by 
the ichneumons, destroying them as well as 
their offspring in the nests. ... As for 
the ichneumons, so useful on their arrival, 
no longer having rats to devour, they then 
began to turn up in the poultry-yards, where 
they destroyed the eggs and young chickens; 
they have also totally exterminated the 
quail and the partridge of the island, whose 
eggs, deposited upon the ground, are an 
easy prey. They empty the eggs by making 
in each a tiny hole, and the ignorant mother 
bird continues to cover the sterile eggs. The 
Jamaicans, delivered from the rats by 
Pharoah's rat, arc now seeking a new animal 
to deliver them from their deliverers. — 
Pevue df's Sciences Nafimdles Appliquees, p. 
flllO, 1890. (Translated for Scientific Side- 
Lights.) 

700. DELTA OF THE MISSISSIPPI, 
ANTIQUITY OF— Vast Time. Required for 
Deposition . — When I visited New Orleans, 
in February, 1840. T found that Dr. Riddell 
had made numerous experiments to ascer- 
tain the proportion of sedinumt contained in 
the waters of the Mississippi; and he con- 
cluded that the mean annual amount of solid 
matter was to the water as , in weight, 
or about volume. From the obser- 

vations of the same gentleman, and those of 
Dr. Carpenter and ^Ir. Forshey, . . . the 

average width, depth, and velocity of the 
^lississippi, and thence tlie mean annual dis- 
cha.ge of water, were deduced. 1 assumed 
528 feet, or the tenth of a mile, as the 
probable thickness of the deposit of mud and 
sand in the delta; founding my conjeeture 
chiefly on Hie de])th of the Gulf of Mexico, 
between the southern piuut of Florida and 
the Helize, which equals on an average 100 
fathoms, and ])artly on some borings flOO 
feet <lee]i in the didta. near Lake Pontchar- 
train. north of New Orleans, in which the 
bottom of tlie alluvial matter is said not to 
have been reached. The area of the delta 
being about l.'LOOO square statute miles, and 
the quantity of s«^lid matter annually 
brought down by the river 8,702.758.400 
cubic feet, it must have taken 07.000 years 
for the formation of the whole: and if the 
alluvial matter of the plain above be 204 
feet deep, or half that of the delta, it must 
have retpiired .88.500 more years for its ac- 
cumulation, even if its area be estimated as 
only equal to that of the delta, whereas it is 
in fact larger. If some deduction be made 
from the time here stated, in consequence of 
the eflfect of the driftwood, which must have 
aided in filling up more rapidly the space 
above alluded to, a far more important al- 
lowance must be made, on the other hand, 
for the loss of matter, owing to the liner 
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particles of mud not settling at the mouths 
of the river, but being swept out far to sea 
during the predoiiiiiiant action of the tides 
and the waves in the winter months, when 
the current of fresh water is feeble. Yet, 
however vast the time during which the 
Mississippi has been transporting its earthy 
burden to the ocean, the whole period, tho 
far exceeding, perhaps, 100,000 years, must 
be insignificant in a geological point of view, 
since the bluffs or cliffs bounding the great 
valley, and therefore older in date, and 
which are from 50 to 250 feet in perpendicu- 
lar height, consist in great part of loam con- 
taining land, tluviatile, and lacustrine shells 
of species still inhabiting the same country. 
— Lyell Principles of Geology, bk. ii, ch. 
18, p. 273. (A., 1854.) 

701. DELUGES, ANCIENT TRADI- 
TIONS OF — Floods of Ogyges and Deucalion. 
— The traditions which have come down to 
us from remote ages of great inundations, 
said to have happened in Greece and on the 
confines of the Grecian settlements, had 
doubtless their origin in a series of local 
catastrophes, caused principally by earth- 
quakes. The frequent migrations of the 
earlier inhabitants, and the total want of 
written annals long after the fifst settlement 
of each country, make it impossible for us at 
this distance of time to fix either the true 
localities or probable dates of these events. 
The first philosophical writers of Greece 
w^ere, therefore, as much at a loss as our- 
selves to offer a reasonable conjecture on 
these points, or to decide how many catas- 
trophes might sometimes have become con- 
founded in one tale, or how much this tale 
may have been amplified, in after times, or 
obscured by mythological fiction. The floods 
of Ogyges and Deucalion are commonly said 
to have happened before the Trojan war; 
that of Ogyges more than seventeen and 
that of Deucalion more than fifteen cen- 
turies before our era. As to the Ogygian 
flood, it is generally described as having laid 
waste Attica, and was referred by some w'ri- 
ters to a great overflowing of rivers, to which 
cause Aristotle also attributed the deluge of 
Deucalion, w’hich, he says, affected Hellas 
only, or the central part of Thessaly. Oth- 
ers imagined the same evi-nt to have been 
due to an earthquake, which drew down 
masses of rock, and stopped up the course of 
the Peneus in the narrow defile between 
mounts Ossa and Olympus. — Lykix Prin- 
ciples of Geology, bk. ii, ch. 22, p. 350. (A., 

1854.) 

762. DELUSION BY SYSTEM— Lof/ic 
Disregarding Fact. — Yet the essential and 
fundamental error of this [former medical] 
system was, and still continued to b<;, the 
false kind of logical conclusion to which it 
was supposed to lead; the conception that 
it must be possible to build a complete sys- 
tem wdiich would embrace all forms of dis- I 


ease, and their cure, upon any one simple 
explanation. — Helmholtz Popular Lectures, 
lect. 1, p. 212. (L. G, & Co., 1898.) 

763. DELUSIONS BENEFICENT— AJ- 

chemy Led to Chemistry — Greatness in 
Spite of Errors. — Albertus Magnus, of the 
family of the Counts of Bollstiidt, must be 
mentioned as an independent observer in the 
domain of analytic chemistry. It is true 
that his hopes were directed to the transmu- 
tation of the metals, but in his attempts to 
fulfil this object he not only improved the 
practical manipulation of ores, but he also 
enlarged the insight of men into the general 
mode of action of the chemical forces of Na- 
ture. His works contain some extremely 
acute observations on the organic structure 
and physiology of plants. He was ac- 
quainted with the sleep of plants, the pe- 
riodical opening and closing of flowers, the 
diminution of the sap during evaporation 
from the surfaces of leaves, and wdth the in- 
fluence of the distribution of the vascular 
bundles on the indentations of the leaves. 

. . . In his own observations, w'c, how’- 

ever, unhappily too often find that Albertus 
Magnus shared in the uncritical spirit of his 
age. He thinks he know’s “ that rye changes 
on a good soil into wheat; that from a 
beech-w'ood wdiich has been hewn down a 
birch- w’ood w’ill spring up from the decayed 
matter; and that from oak branches stuck 
into the earth vines arise.’’ . . . The work 
of Albertus Magnus, entitled Liber Cosmo- 
graphicus de Natura Locorum,” is a kind of 
physical geography. I have found in it ob- 
servations which greatly excited my sur- 
prise, regarding the simultaneous dVpend- 
ence of climate on latitude and elevation, 
and the effect of different angles of incidence 
of the sun’s rays in heating the earth’s sur- 
face. — Humboldt Cosmos, vol. ii, pt. ii, pp. 
243-4. (H., 1897.) 

764. Columbus Aided by 

Ancient Medieval Error — Ocean Supposed 
Less than Land. — In the present condition 
of the surface of our planet, the area of 
the .solid is to that of the fluid parts as 
l:2j[ths (according to Kigaud, as 100:270). 
The islands form scarcely ^'^d of the conti- 
nental masses, which are so unequally di- 
vided that they consist of three times more 
land in the northern than in the southern 
hemisphere, the latter being, therefore, pre- 
eminently oceanic. . . . When W'e con- 

sider that nearly three-fourths of the upper 
surface of our planet are covered with w’ater, 
W’e shall be less surprised at the imperfect 
condition of meteorology before the begin- 
ning of the present century. ... In the 
Middle Ages the opinion prevailed that the 
sea covered only one-seventh of the surface 
of the globe, an opinion which (/ardinal 
d’Ailly (“ Imago Mundi,” cap. 8) founded on 
the fourth apocryphal book of Esdras. Co- 
lumbus, who derived a great portion of his 
cosmographical knowledge from the cardi- 
nal’s w’ork, w’as much interested in uphold- 
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ing this idea of the smallness of the sea, to 
which the misunderstood expression of “ the 
ocean stream ” contributed not a little. — 
HuMDOLDT Cosmos, vol. i, pp. 288-9. (H., 

189i.) 

705. DELUSIONS DUE TO NATURAL 
CAUSES — Cause of Mirage — Reflection from a 
Surface of Ueated Air , — Total reflection 
never occurs except in the attempted passage 
of a ray from a more refracting to a less re- 
fracting medium ; but in this case, when the 
obliquity is sufTicient, it always occurs. The 
mirage of the desert, and other phantasmal 
appearances in the atmosphere, are in part 
due to it. When, for example, the sun heats 
an expanse of sand, the layer of air in con- 
tact with the sand becomes lighter and less 
refracting than the air above it; conse- 
quently, the rays from a distant object, 
striking very obliquely on the surface of the 
heated stratum, are sometimes totally re- 
flected upwards, thus producing images simi- 
lar to those produced by water. I have seen 
the image of a rock called Mont Tombeline 
distinctly reflected from the heated air of 
the strand of Nonnandy near Avranches; 
and by such delusive appearances the thirsty 
soldiers of the French army in Egypt were 
greatly tantalized. — Tyndaij. Lectures on 
Light, lect. 1, p. 10. (A., 1898.) 

7 (to. DEMOCRACY AND ARISTOC- 
RACY AS AFFECTING SCHOLARLY PUR- 
SUITS — Social Permanence Favors Study of 
Pure Science . — In a work published in 18.50, 
Do Tocqucville says; It must be confessed 
that, among the civilized peo[)les of our age, 
there are few in wliieh the highest sciences 
have made so little progress as in the United 
States.” lie declares his conviction that, 
had you been alone in the universe, you 
would soon have discovered that you cannot 
long make progress in practical science 
without cultivating theoretic science at the 
same time. Hut, according to De Toeque- 
ville, you arc not tlnis alone. He refuses to 
separate America from its ancestral home; 
and it is there, he contends, that you collect 
the treasur 4 *s of the int«'11ect without ta- 
king the trouble to create them. Ih* Toeque- 
villc evidently doubts the capacity of a 
democracy to foster genius as it w'as fostered 
in the ancient aristocracies. “ The future.” 
he says, will prove whether the ])assion for 
profound knowledge, so rare and so fruitful, 
can be born and developed so readily in 
<lemocrat.ic societies as in aristocracies. As 
for me,” he continues, ” I can hardly believe 
it.” He speaks of the unquiet feverishness 
of democratic communities, not in times of 
great excitement, for such times may give 
an extraordinary impetus to ideas, but in 
times of peace. There is then, he says, “ a 
small and uncomfortable agitation, a sort 
of incessant attrition of man against man, 
which troubles and distracts the mind with- 
out imparting to it cither loftiness or ani- 
mation.” — Tyndat.l Lectures on Light, p. 
226. (A., 1898.) 


707, DEMONSTRATION DEFINED— 

Circumstantial Evidence May Rave Equal 
Force. — What we call “ demonstration ” 
rests entirely upon our mental inability to 
accept as true anything that contravenes 
the thing affirmed; and if, in a chain of 
demonstrative reasoning, every link has the 
strength of a necessary truth, w'o accept its 
conclusion as having the same validity as 
the datum from which it started. Now, I 
hold that exactly the same state of “ convic- 
tion ” may be produced by a concurrence of 
probabilities, if these point separately and 
independently to the same conclusion — like 
radial lines that converge from different 
parts of the circumference of a circle, tho 
none actually reach its center. P"or the re- 
sult of that concunence may be as irre.sist- 
ibly probative as any demonstration; the 
conclusion to which they all point being one 
which we are compelled to accept by our in- 
ability to conceive of any other explanation 
I of the whole aggregate of evidentiary facts, 

! tho any one of them may be otherwise ac- 
counted for. I am not aware that this prin- 
I ciple has been discussed in any treatise on 
' logic; but it is familiar to every law’yer 
; who practises in courts of justice, and its 
I validity cannot, I think, be questioned by 
I any one who has studied the theory of what 
' is commonly* called circumstantial ” evi- 
dence. Indeed, it would be difficult to ad- 
i duce a more remarkable example of the 
stability of an argument erected on a broad 
: basis of independent probabilities than is 
. presented in the wonderful fabric built up 
I by the genius of Darwin ; the general ac- 
i ceptance of the evolution doctrine resting on 
j exactly the same kind of evidence as that on 
I which I base the argument from design. — 

I Carpenter \aturc and Man, lect. 15, p. 415. 

I (A., 1889.) 

7(;8. DENIAL OF THEOLOGY NOT 
I ABANDONMENT OF RELIGIOJH— Religious 
Habit of Mind as a Sitrvival. — Sects or in- 
; dividuals, who have come to reject ajl deti- 
i nite theological conceptions and to deny the 
; existence of a living God, have, nevertheless, 

! been able to retain feelings and sentiments 
I which may justly claim to be called relig- 
1 ions. In the first plaee, with many men of 
I this kind, their denial of a God is not in 
reality a complete denial. What they deny 
is very often only some particular concep- 
tion of the Godhead, wdiich is involved, or 
which they think is involved, in the popular 
theology. They are repelled, perha]>s, by tho 
familiarity with which the least elevated of 
human pas.sions are sometimes attributed to 
the Divine Being. Or they may he puzzletl 
by the anomalies of Nature, and find it im- 
possible to reconcile them intellectually wdth 
any definite conception of a Being who is 
both all-powerful and all-good. But in fal- 
tering under this difficnlty, or under other 
difficulties of tho same kind, and denying the 
possibility of forming any clear or definite 
conceptions of the Godhead, they do not nec- 
essarily renounce other conceptions wffiich, 
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tlio vague and indefinite, are nevertheless 
sufficient to form the nucleus of a hazy at- 
mosphere of religious feeling and emotion. 
Such men may or inay not recognize the fact 
that these feelings and emotions have been 
inheritcil from ancestors whose beliefs were 
purely theological, and that it is in the high- 
est degree doubtful how long these feelings 
can be retained as mere survivals. — Aiujyll 
L'nity of Xaliirc, ch. 11, p. 209. (Burt.) 

700. DENSITY OF SUN RELATIVE- 
LY SLIGHT — Contraction nntl Krotution of 
//cut Must Still (jo On. — And the sun is by 
no means so dense as it may become. Spec- 
trum analysis demonstrates the presence of 
large masses of iron and of other known 
constituents of the rocks. '^the pressure 
which endeavors to condense the interior is 
about 800 times as great as that in the cen- 
ter of the earth ; and yet the density of the 
sun, owing probably to its enormous tem- 
perature, is less than a quarter of the mean 
density of the earth. — Helmholtz Popular 
Lectures, lect. 4, p. 182. (L. G. & Co., 

1898.) 

7 7 (). DEPARTMENTS OF MEMORY— 

Interest and Ilahil Control Pc membra nee . — i 
The visual, the tactile, tlie muscular, the 
auditory memory may all varv’* ind(*pendent- 
ly of each other in the same indivi<lual ; and 
diflerent individuals may have them de- 
veloped in dilTerent degrees. As a rule, a 
man’s memory is good in the departments 
in which his interest is strong; but those 
departments are apt to bo those in which his 
diseriminativo sensibility is high. A man 
with a bad ear is not likely to have practi- 
cally a good musical memory, or a ])urblind 
person to remember visual appearances well. 
[A\‘hen we consider the dilTerenccs in the 
power of imagination in dilTerent men) it is 
obvious that the machinery of memory must 
be largely determined thereby. — Jame.s Psy- 
chology, vol. i, ch. 1(), p. 084, (H. H. & Co., 

1890.)* 

771. DEPENDENCE, INSTINCTIVE, 
OF INSECT ON PROTECTIVE MIMICRY 

— A Leaflike Locust. — To show liow perfect 
is the protecti(^n obtained [by ])rotective 
mimicry] and how im])ortant it is to the 
possessors of it, the following incident, ob- 
served by Mr. Belt in Nicaragua, is most 
instructive. Describing the armies of fora- 
ging ants in the forest which devour every 
insect they can catch, he says: “ T was much 
surprised with the behavior of a green leaf- 
like locust. This insect stood immovably i 
among a host of ants, many of which ran 
over its legs without ever diswvering there 
was food witlgn their reach. So li.xed was 
its instinctive knowledge that its safety de- 
pended on its immovability, that it allowed 
me to pick it up and replace it .among the 
ants without making a single elFort to es- 
cape. This species closely resembles a green 
leaf.” — Wallace Darwinism, eh. 8, p. 138. 
(Hum.) 


772. DEPENDENCE OF ORGANISM 

ON ENVIRONMENT— 0/ Soul on God,-^ 
Powerlessness is the normal state . . . 

of every organism apart from its environ- 
ment. The entire dependence of the soul upon 
God is not an exceptional mystery, nor is 
man’s helplessness an arbitrary and un- 
precedented phenomenon. It is the law of 
all Nature. . . . But who will not 

rather approve the arrangement by which 
man in his creatural life may have unbroken 
access to an Infinite Power? What soul will 
seek to remain self-luminous when it knows 
that “ Tlie Lord God is a sun ”? Who will 
not willingly exchange his shallow vessel for 
Christ's well of living water? Even if. the 
organism, launched into being like a ship 
putting out to sea, j)osses.sed a full equip- 
ment, its little store must soon come to an 
end. But in contact with a large and boun- 
t€H)us environment its supply is limitless. 
In every direction its resources are infinite. 
— Diu'MMO.n'd Sutural Lair in the Spiritual 
World, essay 7, pp. 241-2. (H. Al.) 

773. DEPENDENCE OF SCIENCE ON 

MECHANICS — Scar(*ely less important for 
the practical uses of astronomy than the 
optical qualities of the telescope is the man- 
ner of its mounting. 4'he most admirable 
performance of the optician can render but 
unsatisfactory service if its mechanical ac- 
cessories arc ill-arranged or inconvenient. 
Thus the astronomer is ultimately depend- 
ent upon the mechanician ; and so excellently 
have Ids needs been served that the history 
of the ingenious contrivances by which dis- 
coveries have been pr(q)»red would supply a 
subject (here barely glanced at) not far in- 
ferior in extent ami instruction to the his- 
tory of those discoveries themselves. — 
Clkrke Jlistory of Astronomy, pi. i, ch. G, 
p. 149. (Bl., 1803.) 

i 774. DEPENDENCE OF THE GREAT- 

' EST UPON THE LEAST — Microscopic Or- 
yanisvis Affect the (Miief Concern.^ of Life . — 
This application of biology to life and its 
problems has in recent years been nowhere 
more marked than in the realm of bacteriol- 
ogy. This comparatively new science, asso- 
ciated with the gr(*at names of Pasteur, 
Koch, and Lister, fnrnisln\s indcc<l a st<ick 
illustration of the applicability of pure bi- 
ology. Turn where we will, ive shall find 
the work of the unsc(*n hosts of bacteria 
daily claindng more and more attrition 
from practical people. Thus biology, even 
when clothed in the form of microsco}>i(i 
cells, is coming to occupy a new place in the 
minds of men. “Its evolution,” as Profess- 
or Patrick Geddes declares, “ foriTis ])art of 
the general soidal cvobition.” (Vrtainly its 
recent rapid development forms a remark- 
able feature in the practical science of our 
time. Not only in the diagnosis and treat- 
ment of disease, nor oven in the various ap- 
plications of preventive medicine, but in 
eyer- increasing degree and sphere, micro- 
organisms are recognized as agents of util- 
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ity or otherwise no longer to be ignored. 
They occur in our drinking water, in our 
niilk-supply, in the air we breathe. They 
ripen cream and flavor butter. They purify 
sewage, and remove waste organics products 
from the land. They are the active agents 
in a dozen industrial fermentations. They 
assist in the fixation of free nitrogen, and 
they build up assimilable compounds. Their 
activity assumes innumerable phases and 
occupies many spheres, more frecpiently 
proving themselves beneficial than injurious. 
They are both economic and industrious in 
the best biological sense of the terms. — New- 
man Bacteria, int., p. 11. (G. P. P., 1899.) 

if 5. DEPOSIT ON DEEP-SEA FLOOR 

— The (i lo h igc r i n a -o ozv. — 'F he glob i ger i n a- 
ooze is perhaps the best known of all tlie 
difi’erent deep-sea dejiosits. It was discov- 
ered and first described by the ollicers of the 
American Coast Survey in 185:}. It is found 
in great abundance in the Atlantic Ocean in 
regions shallower than 2.200 fatlioms. . . . 
It is probably formed jiartly by the sliells of 
llie dead Foraniinifera that aitually live on 
the bottom of tlie ocean and partly by the 
shells of those that live near the surface or 
in intermediate depths ami fall to tlie bot- 
tom when their lives are done. 

So abundant are the shells of these Pro- 
tozoa that nearly 95 p(*r <'ent. <»f the globi- 
gerina-ooze is composed of carbonate of 
lime. — II k'Kso.x Taumi of the Deep *SV</, ch. 
2, p. ;}7. (A., 1804.) 

770. The Bed Mud.— 

Of all the deep-sea deposits, however, the so- 
called “ red mud ’’ has by far the widest dis- 
tribution. It is suppos<>(l to «‘xtend over one- 
third of the earth's surface. It is essentially 
a deep-sea <Ic])osil, and one that is found in 
its typical condition at some considerable 
distance from continental laud. . . . To 

the touch it is plastic and greasy when 
fresh, but it soon hardens into solid masses. 
When examined with the microseojx* it is 
seen to be i*omposed of extremely niiilute 
fragments rarely exceeding 0.1^5 mm, in 
diameter. It contains a large amount of 
free silica that is probably forme<l by the 
destruction of numerous siliceous skeletons, 
aifd a small proportion of silicate of alu- 
mina. — Hickson Fauna of the Deep Sea. ch. 
2, p. ;19. (A., 1894.) 

777. DEPOSITS, MODERN, LIKE AN- 
CIENT — Strata. Forming Xow — Land-huihting 
under Sen. — For more than two centuries 
the shelly strata of the Suba]>enine hills 
afforded matter of speculation to the early 
geologists of Italy, and few of them had any 
suspicion that similar de])osits were then 
forming in the neighboring sea. They were 
as unconscious of the continued aedion of 
causea still producing similar effects as the 
astronomers, in the case above supposed, of 
the existence of certain heavenly bodies still 
giving and reflecting light, and performing 
their movements as of old. .Some imagined 


that the strata, so rich in organic remains, 
instead of being due to .secondary agents, 
had been so created in the beginning of 
things by the fiat of the Almighty. Others, 
as we have seen, ascribed the embedded fossil 
bodies to some plastic power w'hich resided 
in the earth in the early ages of the w’orld. 
In what manner were these dogmas at 
length exploded? The fossil relics wwe 
carefully compared with their living an- 
alogues, and all doubts as to their organic 
origin were eventually dis]>elled. So, also, 
in r<*gard to the nature of the containing 
beds of mud. sand, and limc.->tone: those 
parts of the bottom of the s(‘a were examined 
w’here shells ar(‘ now becoming annually en- 
tombed in new deposits. Don.ati cxploreil 
the be<l of the .\<lriatic. ami found the r*lo- 
sest resemblance between the strata there 
forming and those which constituteil hills 
above a thou'-iand feet high in various parts 
of the Italian peninsula. lie ascertained by 
dredging that living testac(‘a were there 
grouped together in ])recisely the same man- 
ner as were their fossil analogues in the in- 
land strata ; and while some of the recent 
Bhells of the .Adriatic were becoming in- 
crusted with calcareous rock. In* observetl 
that otln*rs had been newly buried in sand 
and clay, precisely as fossil shells occur in 
the Suiiapenine hills. This discovery of 
the identity of modern and ancient sub- 
marine operations w'as not made without the 
aid of artificial instruments, which, like the 
telescope, brought phenomena into view’ not 
otherwise within the sphere of human obser- 
vation. — Lyf.m. Prinriptes of (ieology. bk. i, 
ch. 5, p. 71. (A., 1854.) 

778. DEPTH OF EARTHQUAKE 
SHOCK — Convut.Hion Originate.^ Mde» below 
the Surfaet . — The first (*aleulations of the 
depth at which an eartlupiake originated 
w’ere those made by Alallet for the Neapoli- 
tan eartlnpiake of 1857. Uy means of a 
number of lines parallel to twenty-six angle-^ 
of emergence, drawn in towarvls the seismic 
vertical. Mallet found that twenty-three of 
these intersected at a depth of geograph- 
ical miles. The maximum depth was 
geographical miles, and the minimum depth 
'P'Yi geographical miles. 'Fhe mean depth 
w*as taken at a depth of 5'^^ geographical 
miles where, within a range of 12.000 feet, 
eighteen of the wave-paths intersected the 
seismic vertical. The point, where these 
wave-paths start thickest is at a depth not 
greater than three geographical miles, and 
this is consiflered to l>e the vertical de])th of 
the focal cavity .itself. For the Yokohama 
earthquake of 1880. from the indications of 
seismometers, and by other means, certain 
angles of emergen(*e w'cre obtained, leading 
to the conclusion that the depth of origin of 
that earthquake might be between and 5 
miles. Possibly, perhaps, the earthquake 
may have originated from a fissure the ver- 
tical dimensions of which were conqnused 
betw’een these depths. — ATii.NE Ftirthguakes. 
ch. 11, p. 2i:k (A.. 1899.) 
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770. DEPTHS OF OCEAN PAVED 
WITH VOLCANIC DUST (Job xxxvi, m) 

— Rro(*nt deep-sea soundings, carried on in 
the “ Challenger and other vessels, have 
shown that the bottom of the deepest por- 
tion of tlie ocean, far away from the land, 
is covered with these volcanic materials 
which have been carried through the air or 
tloaled on the surface of the ocean. To these 
dee]>er parts of the ocean no sediments car- 
ried down by the rivers are borne, and the 
remains of calcareous organisms are, in 
these abysses, soon dissolved; under such 
conditions, therefore, almost the only ma- 
terial accumulating on the sea-bottom is the • 
uhicjuitous Avind- and Avave-borne Amlcanic 
products. These particles of Aolcanie dust 
ami fragments of pumice by their disintegra- 
tion giA’e rise to a clayey material, and the 
oxidatinii of the magnetite, Avhich all bwas 
<()ntain, communicates to the mass a red- 
di'^h tint. This appears to be the true 
origin of those masses of “ red clay which, 
according to recent researches, are found to 
cov<‘r all the deeper parts of the ocean. — 
Jrno Volcanoes, ch. 4. p. 7.4. (A.. 1809.) 

7 80. DESERT, PROTECTIVE COL- j 

ORS IN — AnimalA Take On the Tawny Ifnenof i 
Sand and Rock. — In the desert regions of I 
the earth Ave find an even more general ac- i 
cordance of color Avith surroundings. The 
lion, the camel, and all the desert antelopes 
have more or less the color of the sand or 
rock among Avliich they Ha’C. The Egyptian 
cat and the painpas-cat are sandy or earth 
coloretl. The Australian kangaroos are of 
similar tints, and ihe original color of the 
wild liorse is supposed to liave been sandy or 
vday colored. Birds are equally Avell pro- 
ected by assimilative hues; the larks, 
quails, goatsuckers, and grouse Avhich 
aliouml in llie Xorth-Afi ican and Asiatic 
dc'^erts are all tinte<l or mottled ^o as close- 
ly to resemble the average color of the .soil ■ 
in tlie districts they inhabit. — W’ ali.ace j 
Darwinisw , ch. 8. p. 131. (Hum., 1889.) | 

781. DESERTS TO BE TRANS- ! 
FORMED — Powet’y Mannfactarlny and l*olU~ j 
ical. 'I u I$c' Vcnhrrd There — ( tiliziny the 
Diree! Heat o/ llie Sun. — Kuture agf*.*s may 
sec tlie seat of em])ii-e tr:insferre<l to re- 
gions of the earth now barren and desolated 
under intense solar heat — countries Avhich, 
for that very cau?>e. will not improbably be- 
<'ome the seat of mechanical and thence of 
political power. \\ hoever finds the way to i 
make industrially useful the vast sun-power 
now wasted on the deserts of, Xortfi Africa 
or the shores^ of the lied Sea will effect a 
greater change in men’s alYairs than any 
conqueror in history has done; for he wdil 
once more people tlu^sc Avaste places with 
the life that swaimed there in the best dUiys 
of Carthage and of old Egypt, hut under 
another civilization, where man no longer 
shall worship the sun as a god, hut shall 


haveiearned to make it his servant. — ^Lang- 
ley Netc Astronomy^ ch. 4, p. 115. (H. M. 

& Co., 1896.) 

782. DESIGN, APPARENT, IN SPI- 
DER’S CAPTURE OF INSECT— When any 
large insect, as a grasshopper or wasp, is 
caught, the spider ^Epeira of Brazil], by a 
dexterous movement, makes it revolve very 
rapidly, and at the same time emitting a 
band of threads from its spinners, soon en- 
velops its prey in a case lik® the cocoon of 
a silkworm. The spider now e.xamines the 
poAA’erlcss victim, and giv^es the fatal bite 
on the hinder part of its thorax ; then, re- 
treating. patiently waits till the poison has 
taken elfeet. Tlie virulence of this phison 
may he judged of from the fact that in half 
a minute 1 opened the mesh and found a 
large wasp quite lifeless. — Darwin Natural- 
ist's Voyage around the World, ch. 2, p. 36. 
(A., 1898.) 

783. DESIGN, EVIDENCE OF— Eye 

Formed by Conccrgcncv of Opposite 
drou ths. — Further evidence of “ intelligent 
desigli ” is supplied by the history of the 
development of any one of the highest forms 
of the eye, such as that of the chick in ovo. 
For it has been ascertained by the careful 
study of this process that the complete or- 
gan is the joint product of two distinct de- 
velopmental actions, taking place in oppo- 
site directions — a groAving inwards from the 
skin and a groAving ontAvards from . the 
brain; the former supplying the optical iii- 
strnment for the formation of the visual 
picture, and the latter furnishing the nerv- 
ous apparatus on Avhich this is received, 
and by Avhich its impression is conveyed to 
the sensorium. — C arpentkk Nature and 
.)fnn, lect. 15, p. 430. (A., 1889.) 

7 : Fertilization of Or- 

chids. — Perhaps no illustration more stri- 
king of this principle Avas ever jiresented 
than in the curious volume published by Mr. 
Dai’Avin on the “ Fertilization of Orchids.” 
It appears that the fertilization of almost 
all orchids is dependent on the transport (»f 
the pollen from one flower to another by 
means of inseets. It appears, further, that 
the structure of these flowers is elaborately 
contrived, as to secure the certainty and 
effectiveness of this operation. Mr. Dar- 
Aviii's work is devoted to traeing in detail 
Avhat these contriA^ances are. To a large ex- 
tent they are purely niechanieal. and can he 
traced witli as much clearness and certainty 
as the different parts of which a steam-en- 
gine is composed. The complication- and in- 
genuity of those contrivances almost exceed 
belief. “ Moth-traps and spring-guns sot on 
these grounds ” might he the motto of the 
orchids. There are baits to tempt the iiee- 
tar-loving Lepidoptera, with rich odors ex- 
haled at night, and lustrous colors to shine 
by day; there are channels of approach 
a\ong which they are surely guided, so ‘as 
to compel them to pass by certain spots; 
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there are adhesive plasters nicely adjilsted 
to fit their proboscides, or to catch their 
brows; there are hair-triggers carefully 
set in their necessary path, communicating 
with explosive shells, which project the pol- 
len-stalks with unerring aim upon their 
bodies. There are, in short, an infinitude of 
adjustments, for an idea of which I must 
refer my readers to Mr. Darwin’s inimitable 
powers of observation and description — ad- 
justments all contrived so as to secure the 
accurate conveyance of the pollen of the one 
flower to its precise destination in the strut;- 
ture of another. — Argyll lieign of Law, ch. 
1, p. 22. (Hurt.) 

785. DESIGN IN EVOLUTION— 

Extended through Ages — Development of 
Bird. — So, if we go back in thought to the 
» origin of the race, as we can by actual ob- 
servation to that of the individual, tlie old 
conception of “ design ” which was ba.sed on 
the idea of an original bird-creation does 
not lose any of its applicability, if we find 
reason to believe that the original j)rogenitor 
was a protoplasmic “ jelly-.speck,” certain of 
whose descendants have passed through a 
series of forms progressively im])roving in 
structure and capacity, ami culminating in 
the perfected bird. We merely substitute for- 
the idea of continuous uniform descent, that 
of the “ progressive development ” of the 
rac(.*, as representing the mode in which our 
present bird has come to be; deeming the 
latter the more probable, because we find it 
(orrespond with the embryonic history of 
every bird now existing. The original pro- 
genitor was just as “ potentially ’’ the race, 
whether called into exi.stence ns . a proto- 
plasmic “ jelly-speck,” or as a fully devel- 
oped bird. And the evidences of “ design,” 
which on the doctrine of “ special creations ” 
we find in the construction of Ihe original 
bird, and in the ])rovision for the continu- 
ous propagation of its own type, we equally 
find in the production of the original “ jelly- 
s})eck,” and in the evolutionary process by 
which the very lowest type of’ organization 
has been progressively elevated to one of the 
highest. The marvelous succession of 
change.s by w'hich a chick is evolved from the 
germ -spot of the fowd’a egg in the .short 
period of tw’o-and-tw'enty days assuredly 
does not become les.s wmrthy of our admira- 
tion if looked^t as the abbreviated repeti- 
tion of one which has extended continuously 
ovof millions of rears. — (\\rpkxtkr \aturc 
and Matty led. 15,^ p. 4112. (A., 18S0.) 

786. DESIGN IN NATURE— 

tics IJnsolvahle when TVe Attnhutr Dur 
Thoughts to (lod — Limits of Human 1 nielli- 
grnce (is. h\ SAD . — We do not only ao- 
knowdedge the impossibility of grasping the 
management of tliis divine wdsdom on our 
part, Imt we also gladly acknowledge that 
Nvhen we* speak of divine wisdom, of reason 
in Nature, of having an ^nd in view, of a 
w’orld-plan, or of an object in the world’s 
development, we are speaking in human 


terms of that wdiich, after all, is high above 
everything human, that we are anthropo- 
morphizing. Whether w^e speak of w'hat is 
conformable to a design or the part of a 
highe.st reason, or of a divine wdsdom in Na- 
ture, we are in both instances speaking ac- 
cording to human intuitions and pow’cr of 
thought, of that of wliich we have no cor- 
responding form, have ab.solutely no anal- 
ogy. And he who thinks of the divine 
wdsdom as so human that it first decides 
upon an object and an aim and then makes 
a plan, and afterwards considers the means 
for the attainment of this aim, and finally 
apjdics the recpiired means, is dragging the 
power of the Kternal down within the limits 
and the changes f)f lime. Or he wiio repre- 
sents to him.s<‘lf (iod’s management as if he 
were enthrone<l in some higli place from 
whence he invades the world for specific pur- 
poses, now here, now' there, in order to remove 
some disturbance, or to repair something 
that human beings have spoiled, he w'ho 
draw's the Infinite Spirit into the limits of 
space gets himself involved in unsolvable 
dilliculties, into contradictions from which 
there is no escape. — Graue Darwinismus 
und KittlichkriL p. fio. in Deutsche Zeit- und 
Et veil -Era gen. vol. viii. p. 505. (Translated 
for Scientific Side-Lights.) 

787. DESIGN IN THE SEA-ANEMONE 

— Coordination of Parts for Result. — Look, 
for example, at a sea-anemone in the act of 
feeding, and see how’ its multiple tentacles 
attach themselves to a piece of fish, or to the 
shell of a mussel or periwinkle, and draw it 
by their united contraction into the crea- 
ture’s stomach. The adaptation is not le.ss 
perfect because the action is so simple; 
nothing could be conceived more suitable to 
the comlitions under which the sea-anemone 
lives: and the mulll])lication of similar 
parts so dispose<I as to enable them to work 
together to a common end seems to me as 
clear an evidi'iice of “ dc'^igned ” adaptation 
in the sea-anemone as it is admitted to be 
in the ” flint im]>lem(‘nl ” [see Design 
Proves Designer, TSO-OO]. — Carpenter Xa- 
turr and Man. lect. 15, p. 421. (A., 1880.) 

788. DESIGN IN WORK OF MEN OR 

BEAVERS — Kvidence of Purpose in Higher or 
Loirtr Mind. — A dam across a stream, and 
the appearance of the slumps of trees which 
entered into its formation, would suggest 
design quite irrespective of and antecedent 
to the considerable knowdedge or experience 
which would enable the beholder to decide 
whether tins was the w’ork of men or of 
beavers. Why. then, should the judgment 
that any particular structure is a designed 
work be thought illegitimate when attrib- 
uted to a higher instead of a lower intelli- 
gence than that of man? — G ray Dancini- 
ana. art. 13, p. 364. (A., 1880.) 

789. DESIGN PROVES DESIGNER^ 

Flint ImplemcntS’>—Accident Once Assigned 
as Their Cause — Ilinnnn Origin Xow Un- 
questioned. — Almut thirty years ago [i. e., 
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1854] we began to hear a good deal about 
“ flint implements.” They had not been al- 
together unknown previously, as specimens 
of them were to be found in museums of 
antiquities; but they had never been 
brought to light in such numbers, and un- 
der such very peculiar circumstances, as in 
the working of the gravol-beds of the valley 
of the Somme, near Abbeville and Amiens. 
The matter was brought into notice by M. 
Boucher de Perthes, a distinguished anti- 
quarian and collector at Abbeville. English 
men of science wont over to study the con- 
ditions under which these flint implements 
were found, and very soon satisfied them- 
selves of the genuineness and importance of 
this discovery. There were many who at 
first denied that tliey afforded any evidence 
of the existence of man at the time when 
these gravel -beds were deposited, maintain- 
ing that their peculiar shapes had been 
given by accidental collisions. I do not 
know that any sane man now questions their 
human production. — Carpentkr Mature and 
Man , lect. 15, p. 416. (A., 1889.) 

790. Cumulative Evidence 

of Human Handiicork, — If, in walking 
through a chalk country, you look at a heap 
of flints collected by the roadside for mend- 
ing the road, you will find the greater part 
of them entire, having shapes that suggest 
to the naturalist the forms of the sponges, 
by the silicification of which they were origi- 
nally produced. You will doubtless find some 
broken ; but you will never meet with one 
that even remotely resembles the character- 
istic ** flint implement ” of the Amiens and 
Abbeville gravels. They may have one or 
two, or perhaps half a dozen, fractured sur- 
faces; but these arc quite irregular, having 
no relation one to another. Now, a flint 
implement ” exhibits, perhaps, fifty frac- 
tures, and they are all so related in size and 
position as to bring out a very definite 
shape. Yet this consideration alone did not 
by any means satisfy those who were unwill- 
ing to admit the conclusion that this shape 
had been worked out by human hands. I 
well remember that when these objects were 
first brought into public notice there were 
many persons who said, The shaping of 
these flints is merely accidental ; the flint 
fell into a river in which there were many 
stones knocking about, and the fractures 
have been produced by the flint having got, 
so to speak, under a number of hammers; 
so that, a bit having been broken away here 
and a bit there, it has come to be shaped as 
it is now found.” I will not say that this is 
an ab.solutely impossible supposition with 
respect to any single example; but when we 
find numbers of these flints, all showing the 
same form, in one gravel -bed — when we meet 
^vith forms exactly similar in other gravel- 
beds — and when we learn that exactly simi- 
lar flints are used at the pres^mt time by 
peoples (some of the hill tribes of India, for 
instance) among whom iron implements 
have not yet found their way, the imple- 


ments being held in a cleft stick and bound 
round by a leather thong — then, I think, we 
have an accumulation of evidence which 
makes it inconceivable that these gravel- 
flints, of which I have spoken, owed their 
shape to anything else than human handi- 
work. — Carpenter Nature and Man, lect. 
15, p. 417. (A., 1889.) 

791. DESIRE OF WEALTH AP- 
PROVED — Modern in Contrast to Ancient 
Systems. — Since the dissolution of the 
Greek and Roman commonwealths, no na- 
tion has acted on the one great error of all 
the ancient systems of political philosophy 
— that the natural desire of men for the ac- 
cumulation of wealth is an evil to be ' 
dreaded and repressed. So far as this goes 
there is a sharp and striking contrast be- 
tween the spirit of ancient and of modern^ 
policy. The great object of the ancient 
policy, says Dugald Stewart, “ was to coun- 
teract the love' of money and a taste for 
luxury by positive institutions, and to main- 
tain in the great body of the people habits 
of frugality and a severity of manners. The 
decline of states is uniformly ascribed by 
philosophers and historians, both of Greece 
and Rome, to the influence of riches on na- 
tional character, and the laws of Lycurgus, 
which, during a course of ages, banished the 
precious metals from Sparta, are proposed 
by many of them as the most perfect model 
of legislation devised by human wisdom. 
TTow opposite to this is the doctrine of mod- 
ern politicians! F'ar from considering pov- 
erty as an advantage to a state, their 
great aim is to open new sources of national 
opulence, and to animate the activity of all 
classes of the people by a taste for the com- 
forts and accommodations of life.” — Argyll 
Hcign of Law, ch. 7, p. 199. (Burt.) 

792. DESTRUCTION, AGENTS OF— 

— Putrefaction an Impossibility without 
Bacteria. — “ No putrefaction,” says Cohn 
[“Beitiilge zur Biologic der Pflanzen,”zweitcs 
Heft, 1872, p. 203], “can occur in a nitrog- 
enous substance if it bo kept free from the 
entrance of new bacteria after those which 
it may contain have been destroyed. Putre- 
faction begins as soon as bacteria, even in 
the smallest numbers, are accidentally or 
purposely introduced. It progresses in di- 
rect proportion to the multiplication of the 
bacteria; it is retarded when the bacteria 
(for example, by a low temperature) de- 
velop a small amount of vitality, and is 
brought to an end by all influences which 
either stop the development of the bacteria 
or kill them. All bactericidal media are 
therefore antiseptic and disinfecting.” — 
Tyndall Floating Matter of the Air, essay 
2, p. 48. (A., 180.5.) 

793. DESTRUCTION BY INDIRECT 
ACTION — Climate and Garden Ptonte. -i- That ^ 
climate acts in main part indirectly by fa- 
voring other species we clearly see in the 
prodigious number of plants which in our 
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gardens can perfectly well endure our cli- 
mate, but which never become naturalized, 
for they cannot compete with our native 
plants nor resist destruction by our native 
animals. — Darwin Origin of Species, ch. 1, 
p. 65. ( Burt. ) 

704. DESTRUCTION BY MEANS 
USED FOR SAFETY— .Sicep Changed to Sud- 
den Death — Mountain Flung Down upon 
Plain. — The destruction of the Prince of 
Scilla and a great number of his vassals was 
one of the most remarkable events attending 
[the earthquake in Calabria, 17H3]. He had 
persuaded his servants to seek their fishing- 
boats for safety, and went with them to 
encourage them. During tlie night of Febru- 
ary 5, while they were sleeping, an enormous 
mass of earth was flung from Mount Jaci 
upon the plain near which the boats were 
moored. Immediately the sea rose more 
than twenty feet above the level of the plain. 
Every boat was sunk or dashed upon the 
beach, and hundreds of persons who had 
been sleeping on the plain were swept out to 
sea. The prince and 1,430 of his servants 
perished. — Proctor Notes on Earthquakes, 
p. 4. (Hum., 1887.) 

7D5. DESTRUCTION OF AMERICANS 

YOlkESTS—Kjcluiuation of England'H Coal — 
SuiVs Direct Meat Mag He Reliance of the 
Future. — Your mighty forests seem capable 
of supplying all the timber that the whole 
race of man couhl need for ages; yet a very 
moderate computation of tlic rate at whicli 
they are being cut down, and will ])resuma- 
bly continue to be, by a population increas- 
ing rapidly in numlaTs and in the destruc- 
tive capabilities which characterize modern 
civilization, would show that America will 
be denuded of its forest wealth in about the 
same period whicli we in England have cal- 
culated as probably limiting the clTcctivc 
duration of our stores of coal, 'that period 
— a thousand or twelve hundred years — may 
seem long compared witli the life of indi- 
vidual men, long even comfiared with the 
duration of any nation in the height of 
power; but tlio men and nations pass away 
the human race continues, and a. thousand 
years are as less than a day in the history 
of that race. . . . Either a change in 

their mode of civilization will be forced on 
the human race, or else it will then have be- 
come possible, as your Ericsson has already 
suggested, to make the sun’s daily heat the 
mainspring of the machinery of civilization. 
— Proctor Our Place among Infinities, p. 
26. (L. G. & Co.. 1897.) 

700. DESTRUCTION OF ART TREAS- 
URES DEPLORED— TroRc/cr« of Ufe De- 
stroyed without Protest. — ^The large avians, 
together with the finest of the mammalians, 
will shortly be lost to the pampas utterly, 
as the great bustard is to England and as 
the wild turkey and bison and many other 
species will shortly be lost to North Amer- 
ica. What a wail there %vould be in the 
world if a sudden destruction were to fall 


on the accumulated art treasures of the Na- 
tional Gallery, and the marbles in the Brit- 
ish Museum, and the contents of the King^s 
library — the old prints and medieval illu- 
minations! And these are only the work of 
human hands and brains — impressions of in- 
dividual genius on perishable material, im- 
mortal only in the sense that the silken 
c*ocoon of the <lead moth is so, because they 
continue to exist and shine when the artist’s 
hands and brain are dust — and man has the 
long day of life before him in which to do 
again things like these, and better than 
these, if tlicre is any truth in evolution. 
But the forms of life in the two higher ver- 
tebrate classes are Nature’s most perfect 
work; and the life of even a single species 
is of incalculably greater value to mankind, 
for what it teaches and would continue to 
teach, than all the chiseled marbles and 
painted canvases the world contains. — H ud- 
son Naturalist in La Plata, eh. 1, p. 28. 
(C. & H., 1805.) 

71>7. DESTRUCTION OF NOXIOUS 
INSECTS —Bemfieial Industry of A nfs. — There 
are, of course, many eases in wliich the ac- 
tion of ants is very beneficial to plants. 
They kill oil* a great number of small cater- 
pillars and other insects. Ford found in 
one largo nest tliat more than twenty-eight 
dead inse<*ts were brought in ])er minute, 
which would give during the jieriod of great- 
est eiHTgy more than 100.000 insects de- 
stroyed in a day hy the inhabitants of one 
nest alone. — aVkrVry Ants. Bees, and 
Wasps, ch. 3. p. .50. 1000.) 

7D8. DESTRUCTION OF PLANTS BY 
ANIMALS — Besides this din'd competition, 
there is one not less powerful ari-sing from 
the exposure of almost all plants to destruc- 
tion by animals. The buds are deslroved by 
birds, the leaves by caterpillars, the seeds 
hy weevils; some insects bore into the 
trunk, others burrow in the twigs and 
leaves; >lugs devour the young >ccdlings 
and the tender shoots, wireworms gnaw the 
roots. Ilcrhivorous mammals devour many 
species bodily, while some uproot and devour 
the buried tulwrs. — Wallace Danrinism, 
ch. 2. p. 11. (Hum., 1889.) 

7m>. DESTRUCTION OF THE EARTH 
WOULD BE UNFELT IN UNIVERSE— 

Like (he Fallinff of a Leaf in the Forest. 
— Ami wliat is this world in the immensity 
wbicb teems with them — and what are they 
who occupy it? The universe at large would 
sulfor as little, iii its splendor and variety, 
by the destruction of our planet, as tlu* ver- 
dure and sublime magnitude of a forest 
would suffer by the fall of a single leaf. 
The leaf (juivera on the branch whicli sup- 
ports it. It lies at the mercy of the slight- 
est accident. A breath of wind tears it from 
its stem, and it lights on the stream- of wa- 
ter which passes underneath. Tn a moment 
of time, the life which we know, by the 
mieroseope, it teems with, is extinguished; 
and an oeeurrenee so insignificant in the eye 
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of man, and on the scale of his observation, 
carries in it, to the myriads which people 
this little leaf, an event as terrible and as 
decisive as the destruction of a world. Now, 
on the grand scale of the nni verse, we, the 
occupiers of this hall, which performs its 
little round among the suns and the sj’stems 
that astronomy has unfolded — we may feel 
the same littleness, and the same insecurity. 
We differ from the leaf only in this circum- 
stance. that it would require the operation 
of greater elements to destroy us. But these 
elemeiiTs exist. — C ualmkrs Astronomical 
Discourses, p. 37. (B. Ct., 1848.) 

800. DESTRUCTION OF TREES 
CHANGES EARTH^S SURFACE — When 
traveling in Georgia, in 184l), I saw the com- 
mencoinent of hundreds of valleys in places 
where the native forest had recently been re- 
moved. One of these newly formed gullies 
or ravines . . . occurs on the road to 

Macon. Twenty years ago, before the land 
was cleared, it had no existence; but when 
the trees of the forest were cut down, cracks 
three feet deep were caused by the sun’s 
heat in the clay; and, during the rains, a 
sudden rush of 'water through the principal 
crack deepened it at its lower extremity, 
from whence the excavating power worked 
backwards, till, in the course of twenty 
years, a chasm, measuring no less than 55 
feet in depth, 300 yards in length, and vary- 
ing in width from 20 to 180 feet, was the 
result. The highroad has been several 
times turned to avoid this cavity, the en- 
largement of which is still proceeding, and 
the old line of road may be seen to have held 
its course directly over what is now the 
wildest part of’ the ravine. — L yell Prin- 
ciples of Orology, ch. 14, p. 204. (A., 1854.) 

801. DESTRUCTION, VIEWLESS 
AGENT OF— Voa/ Disintegrates Rocks and 
Hreaks Doicn Mountains. — ^The disintegra- 
ting action of rain in temperate and high 
latitudes is greatly ai(h*d by frost, and the 
same is the case in the elevated tracts of more 
southern latitudes. Rain renders the super- 
ficial portions of rock more porous, and thus 
enables frost to act more efiectually; while 
frost, by widening pores and fissures, af- 
fords r(*adier ingress to meteoric water. 

. . The gi eat heaps or screes ” of 

rock-rubbish which cloak I he summits and 
slopes of our mountains, and gather thickly 
along the base of precipice and cliff, have 
been dislodged by frost and rolled down from 
above, their progress downward being often 
aided by torrential rains, melting snow, and 
the alternate freezing and thawing of the 
saturated debris itself. —G ktkie Rarth 
Sculpture, ch. 2, p. 28. (G. P. P., 1808.) 

802. DEVELOPMENT DELAYED FOR 
A PURPOSE — Deri CP to Secure (^ross fertiti- 
nation. — In Hpiravthes the young flowers, 
which have their pollinia in the best state 
for removal, cannot possibly be fertilized; 
they must remain in a virgin condition un- 


til they are a little older and the column 
has moved away from the label lum. Here 
the same ^nd is gained by widely different 
means. The stigmas of the older flowers are 
more adhesive than those of the younger 
flow ers. These latter have their pollinia ready 
for removal ; but immediately after the ros- 
tellum has exploded it curls forwards and 
downiw'ards, thus protecting the stigma for 
a time; but it slowly becomes straight 
again, and now the mature stigma is left 
freely exposed, ready to be fertilized [by 
pollen from another flower]. — Dakwin Fcr- 
filizatioti of Orchids, ch. 4, p. 121. (A., 

1808.) 

803. DEVELOPMENT FROM THE 
CELL — Embryos of a Sheep, Tiger, Lizard, 
Bird, and A pc Indistinguishable — Each Ani- 
mal Recapitulates the History of Its Race . — 
Every animal or plant begins its existence 
as a cell, which develops by a process of re- 
peated fission and growrth into the perfect 
form. But if we trace the difl'erent types 
backw'ard, we find that we come to a stage 
when the embryos of all the members of an 
order, such as the various species of rumi- 
nants, are indistinguishable; earlier still 
all the members of a cla.ss, such as the mam- 
malia, are equally alike, so that the em- 
bryos of a sheep and a tiger would bo al- 
most identical; earlier still all vertebrate.^, 
a lizard, a bird, and a monkey, arc equally 
indistinguishable. Thus in its progress 
from the cell to the perfect form every , ani- 
mal recapitulates, as it were, the low’er 
forms upon its line of descent, thus afford- 
ing one of the strongest indirect proofs of 
the theory of evolution. The earliest defi- 
nite result of cell-division is to form wdiat is 
termed the gastrula,’’ W'hich is a sac with 
a narrow’ mouth, formed of tw’O layers of 
cells. All the higher animals, without ex- 
ception, from mollusk to man, go through 
this “ gastrula ” stage, w'hich again indi- 
cates that all are descended from a common 
ance.stral foirn of this general type. — VV al- 
i.ACE The Wonderful Century, ch. 14, p. 144. 
(D. M. & Co., 1899.) 

804. DEVELOPMENT, GRADUAL— 

Of Arts and Sciences — Antiquity of Egyp- 
tian and Babylonian (^ulture . — On the wdiolo 
it appears that wdierever there are found 
elaborate arts, abstruse knowdedge, comple.x 
institutions, these are results of gradual de- 
velopment from an earlier, simpler, and 
ruder state of life. No stage of civilization 
comes into existence spontaneously, but 
grow's or is developed out of the stage before 
it. This is the great principle wdiich every 
scholar must lay firm hold of, if he intends 
to understand either the world he lives in 
or the history of the past. Let us now see 
how' this bears on the antiquity and cArly 
condition of mankind. The monuments of 
Eg>^pt and Babylonia show that toward 
5,000 years ago certain nations had already 
come to an advanced state of culture. No 
doubt the greater part of the earth was then 
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peopled by barbarians and savages, as it re- 
mained afterwards. But in the regions of 
the Nile and the Euphrates there was civili- 
zation. — Tylor Anthropology, ch. 1, p. 20. 
(A., 1899.) 

^05^ Of Culture through 

the Ages. — Within the entire economy of the 
Human race on earth, it has been found that 
just that which had its origin in physical 
needs, on further development serves ideal 
purposes. But before this distillation of 
spirit out of naturalism can take place, cen- 
turies, thousands of years, must elapse, as ! 
^^e observe from the history of culture in | 
the Orient, or may perceive in any peasant 1 
village. — H umbolut, quoted hy Goltz, j 
Kthnologische titudic zur Ccschichtc und i 
('harahterisirung drs deutsche.n Volkea, p. ! 
130. (Translated for Scientific Side-Lights.) \ 

I 

80(5. DEVELOPMENT MAY BE RE- ' 
TROGRESSIVE — Nature Discards the, J\!o.^t ' 
Jjlaborate Structures uhen Disused. — Every- 
thing that Nature has built uj) with such 
elaborate care — highly developed organs of 
locomotion, limbs titted to support a certain 
weight, joints with their complex and yet 
easy nioveinents, the exjpiisite balance of 
muscular strength requir<*d for rapid motion 
on the ground, wings adajited for Hying, 
with all the marvelously adjusted organs 
Avhich overcome gravity and render rising 
into the air a possibility, every one of the 
adaptations by which animals are placed in 
communication with the outer world which 
surrounds them — eyes of the most^ delicate* 
and complex structure, organs of* hearing 
and smell so wonderfully forme<l that it has 
needed long years of the combined researches 
of all the most eminent naturalists to under- 
stand their full significance — each one of 
these is reliiiquishcil. is handed over to a 
process of gradual dost rmd ion, the moment 
it ceases to be essential to the life of the ] 
species. — Wki.smann Heredity, vol. ii, ih. 9, 
p. 29. ((’1. P.. 1S97.) 

807. DEVELOPMENT OF EXPERI- | 
MENTAL SCIENCE— ^’rccA' ,S7^/d// Too Sub- 
jective. — Tlie knowledge of Nature, as it ex- 
isted among the Hellenic nations under the 
most ancient forms of physics, ^vas derived 
more from the depth of mental contempla- 
tion than from the sensuous consideration 
of phenomena. Thus the natural phila|ophy 
of the Ionian ]>hysiologists was direen'd to 
the fundamental ground of origin, and to 
the metamorphoses of one sob* element, 
Avhile the mathematical symbolism of the 
Pythagoreans, and their consideration of 
numbers and forms, disclose a philosophy 
of measure and harmony. The Doric- Italian 
school, by its constant search for numerical 
elements, and by a certain predilection for 
the numerical relations of space and time, 
laid the foundation, ns it were, of the subse- 
quent development of our experimental sci- 
ences. — H i:mhoi.i)t Costnos, vol. ii, pt. ii, p. 
108. (H., 1897.) 


808. DEVELOPMENT OF INDIVID- 
UAL REPEATS THAT OF RACE— The his- 
tory of the development of the individual is 
a repetition of the history of the race. 
That is to say, each organic being in its de- 
velopment repeats in brief the entire process 
the ancestors of the individual have passed 
through from the origin of the race. — 
Vaiiiinoek, an address. (Translated for 
Scien t i/ic S ide-IAghts.) 

800. DEVELOPMENT OF REPTILE 
INTO BIRD — Aimless Variation Not an 
Lxplii na I { on — / ntruti ona I Prea rra nge m en t 

Xecessurg . — Let us grant, for the sake of ar- 
gument, that all past and present modifica- 
tions of the ojiginal bird type may have 
thus arisen [/. c., by “natural selection ’H* 
But on the mode in which that singularly 
specialized type* came into existence — in 
which that most wonderful feature of its 
organization, the featlu*r, arose out of the 
scaly covering of its reptilian ancestors — in 
which its heart came to be divided into four 
chambers instea<l of three, and the arrange- 
ment of its blo«Kl-vessf‘ls altered accordingly, 
in the establishment of the “ complete double 
circulation,*’ that in^urcs the j)crft'( t aera- 
tion of the blood needed for the maintenance 
of the extraordinary muscular energy by 
whi<‘h the feat hen*d* wings ran su^'taiu the 
body in llight — 1 cannot see that ** natural 
selection ” throws the h‘ast light. There is, 
as 1 have already pointed out. an adaptation 
in the several parts of the struclurt* of the 
binl. not only to one general result, but to a 
coiwentaueous action in bringing about that 
result, which shows itself to he more eom- 
t)lete the more closely it is scrutinized. 
.\ud on the hypothesis of “ natuial selec- 
tion" among “aimless" variations. 1 think 
it could be shown that the probability is in- 
finitely small, that the progressive moditi- 
c*atious required in the >trvu'ture nf each in- 
dividual organ to couvi'rt a r<*]itile into a 
bird, could have taktu place without dis- 
turbing the rccpiired harmony in their com- 
bined action; nothing but intentional pre- 
arrangement being competent to bring about 
such a result. And the point on which T 
now wish to fix your attention is the evi- 
dciict* of such prearraugemeut that i- fur- 
nished by the orderly sequence of variations 
allowing definite lines of advance. — (\\UPi:x- 
TKU \ature and Man. h'ct. lo. p. 411. (A., 

ISS9,) 

8 1 0. DEVELOPMENT OF SCIENCE— 

Advaners Mfide in Astrononuf — Karth t'h.y'r 
to Other Worlds. — We stand in a ]^osition 
miieh more fa\a)ral>le for the formation of 
just views on the subject of life in other 
w'orlds than that from which men ^niNcyed 
the planetary ami stellar systems thirty or 
forty years since. Never, since men lirst ex- 
plored the eelestial depths, has a seiies of 
more startling discoveries rew’arded the la- 
bors of astronomers and physicists than 
during the past few years. I nhopod-for 
revelations have been made on ('very side. 
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Analogies the most interesting have brought 
the distant orbs of heaven into close rela- 
tionship with our own earth or with the cen- 
tral luminary of the planetary scheme. And 
a lesson has been taught us which bears even 
more significantly on our views respecting 
the existence of other w’orlds : we have 
learned to recognize within the solar system, 
and within the wondrous galaxy of which 
our sun is a constituent orb, a variety of 
structure and a complexity of detail of 
which but a few years ago astronomers had 
formed but the^most inadequate conceptions. 
— Proctor Other Worlds than Ours, int., p. 
19. (Burt.) 

^ 1 X , Astronomy Ilisfor- 

icaUy the First of the Sciences — Next, Me- 
chanics . — For a time — and that historically 
a long one — he [man] was limited to mere 
observation, accepting what Nature offered, 
and confining intellectual action to it alone. 
The apparent motions of sun and stars first 
drew towards them the questionings of the 
intellect, and accordingly astronomy was the 
first science developed. Slowly, and with 
difficulty, the notion of natural forces took 
root in the human mind. Slowly, and with 
difficulty, the science of mechanics had to 
grow’ out of this notion; and slowly at last 
came the full application of mechanical 
principles to the motions of the heavenly 
bodies. We trace the progress of astron- 
omy through Hipparchus and Ptolemy; and, 
after a long halt, through Copernicus, Gali- 
leo, Tycho Brahe, and Kepler; while from 
the high table-land of thought raised by 
these men Xew’ton shoots upw’ard like a 
peak, overlooking all others from his domi- 
nant elevation. — Tyndall Lectures on 
Light, lect. 1, p. 4. (A., 1898.) 

812. DEVELOPMENT OF SENSES AS 
WELL AS MUSCLES BY PRACTISE— 

Possible Discrimination of Minute Differ- 
ences of S( nsaiion . — That practise makes 
perfect ’’ is notorious in the field of motor 
accompli-sliments. But motor accomplish- 
ments depend in part on sensory discrimina- 
tion. Billiard-playing, rifle-shooting, tight- 
rope-dancing, demand the most delicate 
appreciation of minute disparities of sensa- 
tion, as well as the power to make accu- 
rately graduated muscular response thereto. 
In the purely sensorial field we have the 
w’ell-known virtuosity displayed by the pro- 
fessional buyers and testers of various kinds 
of goods. One man will distinguish by taste 
between the upper and tjie lov.'er half of a 
bottle of^ old Madeira. , Another will recog- 
nize, by feeling the flour in a barrel, whether 
the wheat was grown in Tow’a or Tennessee. 
The blind deaf-mute, Laura Bridgman, had 
so improved her touch as to recognize, after 
a year’s interval, the hand of a person who 
once had shaken hers; and her sister in mis- 
fortune, Julia Brace, is said to have been* 
employed in the Hartford Asylum to .sort 
the line*t of its multitudinous inmates, after 


it came from the wash, by her wonderfully 
educated sense of smell. — tTames Psychology, 
vol. i, ch. 13, p. 609. (H. H. & Co., 1899.) 

813. DEVELOPMENT, ORDERLY, OF 

UNIVERSE — Astronomy, Oeology, Zoology Al- 
lied — One Grand Movement Pervading All 
Sciences, — It was not until the nineteenth 
century that the microscope . . . was 
perfected as an instrument, and accom- 
plished for zoology its final and most im- 
portant service. . . . 

On the other hand, the astronomical the- 
ories of development of the solar system 
from a gaseous condition to its present form, 
put forward by Kant and by Laplace, had 
impressed men’s minds with the conception 
of a general movement of spontaneous prog- 
ress or development in all Nature; and, tho 
such ideas w’cre not new, but are to be found 
in some of the aneient Greek philosophers, 
yet now for the first time they could be con- 
sidered wiCTT a sufficient knowledge and cer- 
tainty as to the facts, due to the careful ob- 
servation of the two preceding centuries. 
The science of geology came into existence, 
and the whole panorama of successive stages 
of the earth’s history, each with its distinct 
population of strange animals and plants, 
unlike those of the present day and simpler 
in proportion as they recede into the past, 
w'as revealed by Cuvier, Agassiz, and others. 
The history of the crust of the earth was ex- 
plained by Lyell as due to a process of slow 
development, in order to eflect which he 
called in no cataclysnial agencies, no mys- 
terious forces dillering from tho.se operating 
at the present day. Thus he carried on the 
narrative of orderly development from the 
point at w’hich it w’^as left by Kant and La- 
place — explaining by reference to the ascer- 
tained law’.s of physics and chemistry the 
configuration of the earth, its mountains 
and seas, its igneous and its stratified rocks, 
just as the astronomers had explained by 
those same law’s the evolution of the sun 
and planets from diffused gaseous matter of 
high temperature. 

The sugge.stion that living things must 
also be included in this great development 
W’as obvious. — L ankf:stf:k History and 
Scope of Zoology, p. 7. (Hum., 1893.) 

814. DEVELOPMENT, PSYCHICAL, 
ARRESTS PHYSICAL — Future Progress 
ivithttn the Mind, Not the Body, — Alfred 
Russel Wallace, the illustrious codiscoverer 
of natural selection, saw’ that along with the 
general development of mammalian intelli- 
gence a point must have been reached in the 
history of one of the primates when vari- 
ations of intelligence were more profitable 
to him than variations in body. From that 
time forth that primate’s intelligence went 
on by slow increments acquiring new capac- 
ity, while his body changed but little. V^cn 
once he could strike fire, and chip a flint, 
and use a club, and strip off the bear’s hide 
to cover himself, there was clearly no further 
use in thickening his own hide, or lengthen- 
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inc and sharpening his claws. Natural se- 
lection is the keenest capitalist in the uni- 
verse; she never loses an instant in seizing 
the most profitable place for investment, and 
her iudgment is never at fault.— Fiske 
Throudh Nature to Ood, pt. ii, ch. 5, p. 83. 
(H. M. & Co., 1900.) 

815. DEVIATIONS INHERITABLE— 

The number and diversity of inheritable de- 
viations of structure, both those of slight 
and those of considerable physiological im- 
portance, are endless. Dr. Prosper Lucas’s 
treatise, in two large volumes, is the fullest 
and the best on this subject. No breeder 
doubts how strong is the tendency to in- 
heritance; that like produces like is his 
fundamental belief : doubts have been 
thrown on this principle only by theoretical 
writers. [See Heredity of Acquired Char- 
acters.] — Darwin Origin of Species, ch. 1, 
p. 12. (Burt.) ^ 

810. DEVICE COMMON TO DIVERSE 
PEOPLES — Falcons of the Sea — A Sucking- 
fish as Captor of Other Fishes. — In the time 
of Cofumbus the now desolate district of the 
-Jardines del Bey was animated by a singu- 
lar branch of industry pursued by the in- 
habitants of the sea coasts of Cuba, who 
availed themselves of a little fish, the re- 
mora, or sucking-fish (the so-called ship- 
holder), probably the Echeneis naucrates, 
for catching turtles. A long and strong line, 
made of the fibers of the palm, was attached 
to the tail of the fish. The remora (called 
in Spanish reves, or reversed, because at first 
sight the back and abdomen might easily be 
mistaken for each other) attaches itself by 
suction to the turtle through the indented 
and movable cartilaginous plates of the 
upper shell that covers the head. The re- 
mora, says Columbus, would rather let itself 
be torn to pieces than relinquish its prey, 
and the little fish and the turtle are thus 
drawn out of the water together. . . . 

We learn from Dampier and Commerson 
'that this artifice of employing a sucking- 
fish to catch other fishes is very common on 
the eastern coasts of Africa, near Cape 
^ Natal and Mozambique, as W’ell as on the 
►island of Madagascar. An acquaintance 
with the habits of animals, and the same 
necessities, lead to similar artifices and 
modes of capture amongst tribes having no 
connection with one another. — Humboldt 
Views of Nature, p. 257. (Bell, 1896.) 

^817. DEVICES FOR EXPLAINING 
THE MYSTERY OF EVIL — Cofn to Would 
Have Improved the Tilt of the Earth^s Axis, 
[To explain the mystery of evil] it has 
usually been found necessary to represent 
the Creator as finite either in power or in 
goodness, altho the limitation is seldom 
avowed, except by wTiters \vho have a lean- 
ing toward atheism and take a grim pleas- 
ure in pointing out flaws in the constitution 
of things. Among modern writers the moat 


conspicuous instance of this temper is af- 
forded by that much too positive philoso- 
pher, Auguste Comte, who would fain have 
tipped the earth’s axis at a different angle 
and altered the arrangements of Nature in 
many fanciful ways. He was like Alphonso, 
the learned king of Castile, who regretted 
that he had not been present when the world 
was created — he could have given such ex- 
cellent advice! — Fiske Through Nature to 
God, pt. i, ch. 3, p. 12. (H. M.‘ & Co., 1900.) 

818. DEVOTION TO SCIENCE — Von 

Buch Traverses Europe on Foot for Ge- 
ologic Study — Unites the Aqueous and 
Igneous Theories. — It was a pupil of Wer- 
ner’s who at last set at rest this much-vexed 
question [betw'een the aqueous and the 
igneous origin of rocks]. 

At the age of sixteen, in the year 1790, 
Leopold von Buch was placed under Wer- 
ner’s care at the mining school of Freiberg. 

. . . Von Buch was indefatigable. For 

years he lived the life of an itinerant ge- 
ologist. With a shirt and a pair of stock- 
ings in his pocket, and a geological hammer 
in his hand, he traveled all over Europe on 
foot. The results of his foot-journey to 
Scandinavia W’cre among his most important 
contributions to geology. He went also to 
the Canary Islands; and it is in his e.xten- 
sive work on the geological formations of 
these islands that he showed conclusively 
not only the Plutonic character of all un- 
stratified rocks, but also that to their action 
upon the stratified deposits the inequalities 
of the earth’s surface are chiefly due. He 
first demonstrated that the melted masses 
within the earth had upheaved the materials 
deposited in layers upon its surface, and had 
thus formed the mountains. — Agassiz Ge- 
ological Sketches, ser. i, ch. 4, p. 111. 
(II. M. & Co., 1896.) 

81S>. DEW, FORMATION OF— Nice 
Balance of Atmospheric Moisture and Tem- 
perature Provided for. — Dew forms more 
readily and more abundantly on grass, on 
account of the numerous centers of conden- 
sation it affords. Dew, however, is now 
formed only on clear cold nights after warm 
or moist days, ’the air near the surface is 
w’arm and contains much vapor, tho below 
the point of saturation. But the innumer- 
able points and extensive surfaces of grass 
radiate heat quickly, and becoming cool, 
lower the temperature of the adjacent air, 
which then reaches saturation-point and 
condenses the contained vapor on the grass. 
Hence, if the atmosphere at the earth’s sur- 
face became supersjiturated with aqueous 
vapor, dew would be continuously deposited, 
especially on every form of vegetation, the 
result being that everything, iiieluding our 
clothing, would be constantly dripping wet. 
If there were absolutely no particles of solid 
matter in the upper atmosphere, all the 
moisture would be returned to the earth in 
the form of dense mists, and frequent and 
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copious dews, which in forests would form 
torrents of rain by the rapid condensation 
on the leaves. — Wallace The Wonderful 
Century, ch. 9, p. 78. (D. M. & Co., 1899.) 

820. DIFFERENCE IN HABITS OF 

MALE AND FEMALE— Mother-bird Seeks 
Protection in Silence, — A scarlet-breasted 
troupial of La Plata perches conspicuously 
on a tall plant in a field, and at intervals 
soars up vertically, singing, and, at the 
highest asceiuling point, flight and song end 
in a kind of aerial somersault and vocal 
flourish at the same moment. Meanwhile, 
the dull-plumagod female is not seen and 
not hoard: for not even a skulking crake 
lives in closer seclusion under the herbage — 
so Avidely have the sexes diverged in this 
species. Is the female, then, without an in- 
stinct so common? — has she no sudden fits 
of irrepressible gladness? Doubtless she has 
them, and manifests them down in her place 
of concealment in lively chirpings and quick 
motions — the sim])le. primitive form in 
which gladness is expressed in the class of 
birds. In the various species of the genus 
Cnipolegiis . . . the diflerence in the 

sexes is just as great as in the case of the 
troopial; the solitary, intensely black, sta- 
tuesque male has ... a set and highly 
fantastic performance; but on more than 
one occasion 1 have scon four or five females 
of one species meet together and have a lit- 
tle simple performance all to themselves — 
in form a kind of lively mock-fight. — Ht n- 
sox yaturatist in La Plata, ch. 19, p. 283. 
(C. & IT., 189').) 

821. DIFFERENCE IN WEARING OF 
ROCKS BY ICE AND BY WATER— Aa- 

tiire*s Distinctions also Those of Science . — 
The leveling and abrading action of water 
on rock has an entirely difTerent character 
[from glacier action]. Tides or currents 
driven powerfully and con'^tantly against a 
rocky shore, and bringing with them hard 
materials, may produce blunt, smooth sur- 
faces, such as the re[)eatcd blows of a ham- 
mer on stone would cau>c; but they never 
bring it to a high polish, because the grind- 
ing materials arc not held steadily down in 
firm permanent contact with the rocky sur- 
faces against vhich they move, as is the case 
with the glacier. On Hio contrary, being 
dashed to and fro, tlicy strike and rebound, 
making a sueces'^ion of bio as, and never a 
continuous, uninterrupted pressure and fric- 
tion. The same is true of all the marks 
made on ro(*ky shores against which loose 
materials arc driven by water-currents. They 
are separate, disconnected, frngnientary ; 
whereas the lines drawn by the hard ma- 
terials set in the glacier, wliether light and 
fine or strong and deep, are continuous, often 
unbroken for long di.«^lance:^ and rcetilinear. 
— Aoasstz Geoloaical Sketches, ser. ii, p. 35. 
(H. M. & Co., 1899.) 

822. DIFFERENCE OF DEVELOP- 
MENT PRODUCES DIFFERENCE OF 
CHARACTER — Amon>j Bees, Workers Are 


But Undeveloped Queens . — The “ workers ” 
among hive-bees are not really “neuters,” 
but are undeveloped females; every one of 
them being originally a. potential queen. 
They differ from the queen, or fertile female, 
however, not merely in the non-developracnt 
of the reproductive organs (which shows it- 
self in the inferior length of the abdomen), 
but also in the possession of the “ pollen- 
baskets ” on tlic tbiglis, Avhich are used in 
the collection of pollen and propolis, and in 
the conformation of the jaws and antenme. 
But they differ yet more in their instincts, for 
Avhilst llie life-work of the queen is to lay 
eggs, that of the workers is to build cells 
for their reception, to collect and store up 
food, and to nurture the larv.T — this nur- 
turing process being continued as a sort of 
incubation during the pupa-state. The 
worker-larvir, Avbich come forth from the 
eggs that are laid in ordinary colls, are fed 
for throe days upon a peculiar substance of 
jellylike a||pcarancc, prepared in the stom- 
achs of the workers; hut afterwards upon 
“heo-hread ** composed of a mixture of lioney 
and pollen. The qiieen-hirvjp. on the other 
hand, are reared in larger royal cells of ]>e- 
euliar eonstrncf ion ; and they are fed dur- 
ing the whole of tlio hirva-])eriod upon the 
substance prepared by the workers, which Is 
hence known as “royal jelly.” The length 
of time occupied in tlieir development is dif- 
ferent; the preliminary stages of the queen 
being passed through in sixtetm days, whilst 
those of the worker require twenty-one. 

Now it sometimes happens that, from 
some causes not understood, there is a fail- 
ure in the production of young queens, so 
that there are none forthcoming when 
wanted. The workers tlicn select either 
Avorker-eggs or Avorkcr-larva* not yot three 
days ohi, and around these tlu‘y construct 

royal cells,” hy throAving togcdlier several 
adjacent Avorker-cells and tle^troying the 
larv-np they contain. Tlie selected larvjc are 
fed Avith the ” royal jelly.” and arc treated 
in every respect as qiicen-larva* ; and in due 
time tijcy conic birth as perfect queens — 
thus having had not only their bodily or- 
ganization, bnf their psychieal nature, essen- 
tially altered l)y the nurture they have re- 
c*eived. — ('AurENTKK Mental Plnfsioloyy, oh. 
2, p. 01. (A., 1900.) 

82:5. DIFFERENCE OF QUANTITY, 

NOT OF QUALITY-- Similarity of Feeble and 
Violent Volcanic Eruptions. — We are thus 
led to the conclusion that the grand and ter- 
rible apyiearanees displayed at \'(‘suvius and 
other A’oleanoes in a state of violent erup- 
tion do not differ in any essential respect 
from the phenomena Avhich avo Iuia'C Avit- 
nessed accompanying the Tuiniaturc out- 
biirsts of Stromboli. And we are convinced, 
hy the same considerations, that the forces 
Avhich giA'c rise to the fochle displays ;in the 
latter ease Avnnld produce, if acting Avith 
greater intensitv and violence, all the mag- 
nificent spectacles presented in the former. 
In Vesuvius and Stromboli alike, the active 
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cause of all the phenomena exhibited is j 
found to be the escape of steam from the 
midst of masses of incandescent liquefied 
rock. The violence, and therefore the 
grandeur and destructive effects, of an erup- 
tion depend upon the abundance and tension 
of this escaping? steam. — J udd VolcanoeSy ch. 

2, p. 31. (A., 1899.) 

824. DIFFERENCES, ABSOLUTE 
and relative — MoonlufM V8. Sunlitjht — 

Darkening Shadoiv Has the Effect of In- 
creasing Light. — If we compare the shadow 
thrown by an object in moonlight with the 
shadow cast by the same objcft in sunlight, 
it will be at once seen that the former ap- 
pears much darker than the latter. In a 
landscape seen by moonlight, this stronger 
contrast of light and shade makes the illu- 
mination far brighter, allho it is absolutely 
much less intense. And from this fact we 
can distinguish at the first glance whether a 
pifture represmits a moonligjjt or a day- 
light scene. It is not in the^ower of the 
artist to mark this diirerence by an abso- 
lute difrcrencc of light-intensity. Both his 
paintings are equally bright; but he makes 
the ditference between light and shadow 
greater in the first picture than in the sec- 
ond. and by this single device enables us to 
distinguish in a moment the night scene 
from the day scene. — Wundt Psychology, 
lect. 4, p. 58. (Son. & Co., 180(1.) 

825. DIFFERENCES AMONG ANI- 
MALS IN THE PHILIPPINES—Supposing 

that a long chain of islands had connected 
two lands lying far apart and ditfering 
widely in their fauna, it might be expected, 
and with great probability, that the fauna 
of this group could have retained no special 
homogeneous character. For the vicinity of 
the two terminal countries, and the currents 
proha hly existing, might easily have caused 
on the islands a mixture of the two dis- 
similar fauna.s. Tliis is, in fact, sometimes 
the case. The Philippines lie very nearly 
north and south: the northern i-ilands arc 
connected with China by the Bashees and 
Formosa, while tlie southernmost island. 
Mindanao, is connected by Celebes and some 
smaller islands with the Moluccas, and the 
southwestern island, Palawan, hangs on to 
Borneo by Balabac. ... A greater con- 
trast can hardly he conceived of than that, 
for instance, between the fauna of Hong- 
kong, Amoy, or even Siam, on one ‘^ide, and 
Borneo, Java, and Sumatra, on the other. 
And this ditference is repeated in a very 
striking manner in the Philippines, where 
the northern district dis]days an unmistak- 
able harmony with the true Chinese fauna, 
while the southern islands show a marked 
resemblance partly to Borneo, partly to 
Celebes and Oilolo, and partly to the west- 
ern islands of the Australian region. — Skm- 
PER Animal Lif(\ ch. 0, p. 28.*!. (A., 1881.) 

between man 

AWD APE — An Xhihridged ChoHn} — Xo Infer- 
mediate Link. — Thus, whatever system of 


organs be studied, the comparison of their 
modifications in the ape series leads to one 
and the same result-r-that the structural 
differences which separate man from the 
gorilla and the chimpanzee are not so great 
as tho.se which separate the gorilla from the 
low'cr apes. 

But in enunciating this important truth, 

I must guard myself against a form of mis- 
understanding which is very prevalent. I 
find, in fact, that those who endeavor to 
teach what Nature so clearly shows us in 
this matter are liable to have their opinions 
misrepresented and their phra.seology gar- 
bled until they seem to say that the struc- 
tural dilferences between man and even the 
highest apes are small and insignificant. Let 
me take this opportunity, then, of distinctly 
asserting, on the contrary, that they are 
great and significant; that every bone of a 
gorilla bears marks by which it might be 
distinguished from tlie corresponding bone 
of a man; and that, in the present creation, 
at any rate, no intermediate link bridges 
over the gap between homo and troglodytes. 

It would be no less wrong than absurd to 
deny the existence of this chasm ; but it is 
at least equally wrong and absurd to exag- 
gerate its magnitude, and, resting on the ad- 
mitteil fact of its existence, to refuse to in- 
quire whether it is wide or narrow. — llux- 
i.EY .1/aa’s Place in Nature, p. 232. (Hum.) 

827. DIFFERENCES OF INSTRU- 
MENTS FOR STUDY OF THE HEAVENS 

— The Transit Instrument and the Equa- 
torial — Each Has Its then Sjucial Value — 
Analogy of Sjnritual Gifts (1 Cor. onii. //-d; 
Ikom. .vii, — rhere are two chief modes 
of using the tide«;cope. to which all others 
may he considered ^ubordinate. Either it 
may be invariably directed towards the 
south, with no motion save in the plane of 
tlie meridian, so as to intercejit the heavenly 
bodies at the moment of transit across that 
plane; or it may be arranged so as to fol- 
low the daily revolution of the sky. thus 
keeping the object viewed permanently in 
sight, instead of simply noting the instant 
of its Hitting across the telescopic field. The 
first plan is that of the “ tr.ansit instru- 
ment.” the second that of the “ equa- 
torial.” . . . 

The uses of each are entirely different. 
With the transit, the really fundamental 
task of astronomy — the determination of the 
movements of (he heavenly bodies — is main- 
ly accomplished; while the investigation of 
their nature and peculiarities is best con- 
ducted witli the equatorial. One is the 
instrument of mathematical the other of de- 
scriptive astronomy. One furnishes the ma- 
terials with which theories are constructed, 
and the tests by which they are corrected; 
the other registers new facts, takes note of 
new ajipearances, sounds the depths and 
pries into every nook of the heavens. — 
Ct.erke IJistoru of Astronomy, pt. i, ch. 6, 
p. 149. (Bl., 1893.) 
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828, DIFFICULTIES IMPOSED UPON 
RELIGION — Supernatural Power Not Denied 
the Use of Means. — By “supernatural” 
power, do we not mean power independent 
of the use of means, as distinguished from 
power depending on knowledge — even infi- 
nite knowledge — of the means proper to be 
employed? This is the sense — probably the 
only sense — in which the supernatural is, to 
many minds, so diftlciilt of belief. No man 
can have any ditliculty in believing that 
there are natural laws of which he is igno- 
rant; nor in conceiving that there may be 
beings who do know them, and can use them, 
even as he himself now uses the few la\vs 
with which he is acquainted. The real diffi- 
culty lies in the idea of will exercised with- 
out the use of means — not in the idea of Avill 
exercised through means which are beyond 
our knowledge, or beyond our reach. Now, 
have we any right to say that belief in this 
is essential to all religion ? If we have not, 
then it is only putting, as so many other 
hasty sayings do put, additional difficulties 
in tile way of religion. — Argyll Reign of 
Law, ch. 1,' p. 9. (Burt.) 

820. DIFFICULTIES WITH THE 
ETHER — Seemingly Ineompatihle Qualities Li- 
— Indeed, 1 cannot agree with those 
who regard the wave theory of liglii as an 
established principle of science. That it is a 
theory of the very highest value 1 freely ad- 
mit, and that it has been able to predict the 
phases of unknown phenomena, which ex- 
periment has subsequently brought to light, 
is a well-known fact. All this is true; but 
then, on the other side, the theory requires 
a combination of qualities in the ether of 
space, which I find it difficult to believe are 
actually realized. For instance, the rapid- 
ity with which wave-motion is transmitted 
depends, other tilings being equal, on the 
elasticity of the medium. .\'<suming that 
two media have the same density, their elas- 
ticities arc proportional to the squares of 
the velocities with which a wave travels. 
The velocity of the sound-wave in air is 
about 1,100 feet a second or one- fifth of a 
mile, that of the light-wave about 192,000 
miles a second, or about one million times 
greater; and, if we take into account cer- 
tain causes, which, tho they tend to increase 
the velocity of sound, can have no efl’ect on 
the luminiferous ether, the difference would 
be even greater than this. . . , It is a 

medium so thin that the earth, moving in 
its orbit 1,100 miles a minute, suffers no 
perceptible retardation, and yet endow^ed 
with an elasticity in proportion to its den- 
sity a million million times greater than air. 
— Cooke New Chemistry, L p. 14. (A., 

1899.) 

830. DIFFICULTY A SPUR TO AC- 
TION — Men of Northern Landn Lead (he Worh^. 
— NotAvithstanding (he obstacles op))osed in 
northern latitudes to the discovery of the 
laws of Nature, owing to the excessive com- 
plication of phenomena and the perpetual 


local variations that, in these climates, 
affect the movements of the atmqsphere and 
the distribution of organic forms, it is to 
the inhabitants of a small section of the 
temperate zone that the rest of mankind owe 
the earliest revelation of an intimate and 
rational acquaintance with the forces gov- 
erning the physical world. Moreover, it is 
from the same zone (which is apparently 
more favorable to the progress of reason, the 
softening of manners, and the security of 
public liberty) that the germs of civiliza- 
tion have been carried to the regions of the 
tropics, as much by the migratory movement 
of races as by the establishment of colonies. 
— Humboldt Cosmos, vol. i, int., p. 36. (H., 
1897.) 

831. DIFFICULTY OF ATTAINING 
TO TRUE FAMILY LIFE— Easy Destruction 
of the Ideal — Without It Nations Perish — 
The Best Family Life Has Best Promise of 
Survival. — With the Christian era the ma- 
chinery Avas complete; the circle finally 
closed in, and became a secluded shrine 
AV'here the culture of e\^ory thing holy 
and beautiful was carried on. The path by 
Avhieh this ideal consummation Avas reached 
Avas not, as Ave have seen, a straight path; 
nor has the integrity of the institution been 
always preserved through the later centu- 
ries. The difficulty of realizing the ideal 
may be judged of by the fewne.ss of tho na- 
tions noAV living avIio have reached it, and 
by the multitude of peoples and tribes who 
ha AC A’anished from the earth Avithout at- 
taining it. From the failure to fulfil some 
one or otlier of the required conditions, peo- 
ple after people and nation after nation 
luiA'c come together only to disperse and 
IcaA^e no legacy behind e.xcept the lesson — as 
yet in fcAv cases understood — of Avhv they 
failed. 

Yet Avhether the road be straight or de- 
Aious is id little moment. The one signifi- 
cant thing is that it rises. We have reached 
a stage in evolution at Avtiich physiological 
gains are guarded and accentuated, if not in 
an ethical interest, at least by ethical fac- 
tor.s becoming utilized by natural selection. 
Heneeforth affection becomes a power in the 
Avorld ; and whatever physiological adjust- 
ments continue to go on beneath the surface, 
the most attached families will hav^e a better 
chance of surviving and of transmitting 
their moral characteristie.s to succeeding 
generations. The completion of the nreh of 
family life forms one of the great, if not the 
greatest, of the landmarks of history. — 
Drummond Ascent of Man, ch. 9, p. ’315. 
(J. P., 1900.) 

832. DIFFICULTY OF EXPERI- 
MENTAL TESTS ON DEEP-SEA ANIMALS 

— We cannot judge at all of the amount of 
light giA’^en out by an animal in deep water 
by its appearance Avhen thrown out of a 
dredge upon the fleck. Whether the phos- 
phorescent light given out by an alcyona- 
rian or a crustacean is more or less at a tem- 
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perature of 40® F. and a pressure of one 
ton per square inch than it is at 00° F. 
and the ordinary barometric pressure of the 
sea-level is a question that has not yet been 
brought to an experimental test. 

Whatever the answer to this question may 
be, the fact remains that a greater percent- 
age of animals from the deep sea exhibit 
some sort of pliosphorescent light when 
brought on deck than animals that live in 
shallow water. — H k^kson Fauna of the Deep 
Sea, ch. 4, p. 76. (A., 1894.) 

833. DIFFICULTY OF OBTAINING 

KNOWLEDGE OF MANLIKE APES— >S7o- 
ries Largely Mythical. — Sound knowledge 
respecting the habits and mode of life of the 
manlike apes has been even more diflicult of 
attainment than correct information regard- 
ing their structure. • 

Once in a generation, a Wallace may be 
found physically, mentally, and morally 
qualified to wander unsca tiled through the 
tropical wilds of America and of Asia, to 
form magnificent collections as he wanders, 
and withal to think out sagaciously the con- 
clusions suggested by his collections; but, 
to the ordinary explorer or colleetor, the 
dense forests of equatorial Asia and Africa, 
which constitute the favorite habitation of 
the orang, the chimpanzee, and the gorilla, 
present dilficulties of no ordinary magni- 
tude; and the man who risks his life by 
even a short visit to the malarious shores of 
those regions may well be excused if he 
shrinks from facing the dangers of the inte- 
rior; if ho contents himself with stimula- 
ting the industry of the better-seasoned na- 
tives, and collecting and collating the more 
or less mythical reports and traditions with 
which they are too ready to supply him. 

In such a manner most of the earlier ac- 
counts of the habits of the manlike apes 
originated; and even now a good deal of 
what passes current must be admitted to 
have no very safe foundation. 'Ihe host in- 
formation we possess is that based almost 
wholly on direct European testimony re- 
specting the gibbons ; the next best evidence 
relates to the orangs; while our knowledge 
of the habits of the chimpanzee and the go- 
rilla stands much in need of support and en- 
largement by additional testimony from in- 
structed European eye-witnesses. — Hi xlky 
Mati*s Place in Mature, p. 20.‘1. (Hum.) 

834. DIFFICULTY OF SOCIOLOGICAL 
STUDY — Pomtivism yVoidd AsHign It to a 
Castc-^Possihilitics of Pcj'secution in \amr 
of Science. — In M. Comte’s opinion, the pe- 
culiarly complicated nature of sociological 
studies, and the great amount of previous 
knowledge and intellectual discipline requi- 
site for them, together wdth the serious con- 
sequences that may be produced by even 
temporary errors on such subjects, render it 
necessary, in the case of ethics and politics, 
still more than of mathematics and physics, 
that whatever legal liberty may exist of 
questioning and discussing, the opinions of 


mankind should really be formed for them 
by an exceedingly small number of minds of 
the highest class, trained to the task by the 
most thorough and laborious mental prep- 
aration; and that the questioning of their 
conclusions by any one not of an equivalent 
grade of intellect and instruction should be 
accounted equally presumptuous, and more 
blamable, than the attempts occasionally 
made by sciolists to refute the Newtonian 
astronomy. All this is, in a sense, true ; but 
we confess our sympathy with those who feel 
towards it like the man in the story, who, 
being asked whether he admitted that six 
and five make eleven, refused to give an 
answer until he knew what use was to 
be made of it. — Mill Positive Philosophy 
of Auguste Comte, p. 70. (II. H. & Co., 
1887.) 

835. DIFFICULTY OF WIDE-SPREAD 
REFORMS — Early FUednesH of Alt at al States 
— \cw Conceptions Rarely Acquired in La- 
ter Life. — ^lost men begin to be old fogies 
at the age of twenty-five. It is true that a 
grown-up adult keej)s gaining well into mid- 
dle age a great knowledge of details, and .a 
great acquaintance with individual cases 
connected with his profession or business 
life. In this sense, his coneejitions increase 
during a very long period; for his knowl- 
edge grows more extensive and minute. But 
the larger categories of concei)tiun. the sorts 
of thing, and widc‘r classes of relation be- 
tween things, of which we take cognizance, 
are all got into the mind at a comparatively 
youthful date. Few men ever do acquaint 
themselves with the principles of a new 
science after even twenty-live. If you do not 
study political economy in college, it is a 
thousand to one that its main c<mceptions 
'•' ill remain unknown to you through life. 
Similarly with biology, similarly with elec- 
tricity. What percentage of j)ersons now 
fifty years old have any definite conception 
whateviT of a dynamo, or* how the trolley- 
cars are made to run? Surely, a small frac- 
tion of one per cent. But the boys in col- 
leges are all acquiring these conceptions. — 
Jamks Talks to Teachers, ch. 14, p. 166. (H. 
H. & Co., 1900.) 

83(>. DIGESTION OF ANIMAL MAT- 
TER BY PLANTS — Itexicrsal of the Common 
Order of \aturc — Man Cannot Set Bound- 
aries of Possibility. — As we have seen that 
nitrogenous fluids act very ditlcrently on 
the leaves of Drosera [the sun dew] from 
non-nit rogenous fluids, and as the leaves re- 
main clasped for a much longer time over 
various organic bodies than over inorganic 
bodies, such as bits of glass, ciiuler. wood, 
etc., it becomes an interesting inquiry 
whether they can only absorb matter already 
in solution, or render it soluble — that is, 
have the power of digestion. We shall im- 
mediately see that they certainly have this 
power, and that they act on albuminous 
compounds in exactly the same manner as 
does the gastric juice of mammals; the di- 
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gestod matter being afterwards absorbed. 
Tliis fact, which will he clearly proved, is a 
wonderful one in the physiology of plants. — 
Darwin Insectivorous Plants, eh. 6, p. 71. 
(A., 1900.) 

837. DIRECTION, SENSE OF, IN 
BEES AND WASPS— Piffieulttj of Lvaming 
hy Experience. — 'I’lie following are Sir John 
Lubboek’s [I.ord Avebury's] observations 
upon this subject in the case of bees and 
wasps: 

“ EN'ery one has heard of a ‘ bee-line.’ It 
would be no less correct to speak of a wasp- 
line. On August () I marked a wasp, the 
nest of which was round the corner of the 
house, so that her dirtad way home was not 
out at the window by which she had entered, 
but in the opj)osit'e direction, across the 
room to a window which was closed. I 
watched luu* for some hours, during which 
time slie constantly went to the wrong win- 
dow. and lost much time in buzzing about 
at it. For ten consecutive days this wasp 
paid numerous visits, coming in at the open 
window, and always trying, tho always un- 
successfully, to return to her not in the 
* wasp-line ’ of the closed window — buzzing 
about that window for hours at a time, tho 
eventually on finding it closed she returned 
and went round through tho open window 
by which she always entered.*’ 

' This observation shows how strong must 
be the in-tinct in a wasp to take the short- 
est way home, and how much the insect de- 
pends u|)on its sense of direction in so doing. 
It also >hows how long a time it reejuires to 
learn by individual experience the proper- 
ties of a previously unknown substance, such 
as gla^s. — R omaxks Animal IntelVu/cncc, ch. 
4, p. 1-U. tA., 1890.) 

838. DIRECTNESS OF RAYS OF 

LIGHT— A Hcif nfs Knew thr R( efilinear Propa- 
gafioH (if fjgjif — Henn 1h( Terms /*u// ” 
and “ fit am. — 'the ancients were aware of 
the rectilinear propagation of light. They 
knew that an o])a(jne boily. placed between 
the eye and a point of light. interc«‘pted the 
light of tin* point. Possibly the. terms 
“ ray ” and “ laann ” may have la'cn sug- 
ge^^tc<l by those straight spokes of light 
which, in certain states of the atmosphere, 
dart from the sun at his ri-ing and his set- 
ting. The rectilinear j)ro[iagation of light 
may be illur^trated by p(*rmittiTig the .solar 
light to enter, by a small aperture in a win- 
dow-shutter, a dark room in which a little 
smoke has been ditru.^cd. In ])nre air you 
cannot see the beam, hot in smr)ke you can, 
because the light, wliieh passes , unseen 
througli the air, is scattered and revealed by 
the smoke paKieh s, among which the beam 
])ur.sues a straight course. — Tyndai.i. />rc- 
iurrs on fAght, lect. 1. p. 9 (A., 1898.) 

830. DISASTER LEADS TO DISCOV- 
ERY — ExplosivcMPSH of Niter Dernovstralcd . — 
The first published contribution to chemis- 
try [unrler the auspices of the Smithsonian 


Institution] was the “ Memoir on the Ex- 
plosiveness of Niter,” by Robert Hare. 
. . . Its history is interesting. A fire 

occurred in New York City on July 19, 1845, 
during which two hundred and thirty houses 
were destroyed, containing merchandise 
valued at over two millions of dollars. A 
peculiar feature of this catastrophe was a 
series of detonations successively increasing 
in loudness, and followed by a final explo- 
sion wiiich tore in pieces the building where 
it occurred, threw down several houses in 
the vicinity, and forced in the fronts of 
houses on the opposite side of the street. 
These effects were attributcHl to gunpowder, 
but the owner of the building declared that 
he had none of that ex])losive, altho a large 
quantity of niter was stored in the house. 
Dr. Hare showed by numerous experiments 
that explosions of a violent character could 
be produced by forcibly bringing in contact 
at a high temperature niter and substances 
of an inffammable character. — Marcus Bkn- 
,1AMIN Chemistry in the Smithsonian Insti- 
tution, History of the First Half Century, 
p. fil2. 

840. DISASTER, POSSIBLE, MAN 
PROVIDES AG Aimr— I louscH Jhiilt to With- 
stand Earthquakes. — In South America, al- 
tho many buildings are built with brick and 
stone, tlie ordinary houses, and even the 
larger e<lifices, are specially built to with- 
stand earthquakes. In Mr. James Douglas’s 
account of a “ Jonrnoy Along tho West 
(.'oa.st of South America.” we read the fol- 
lowing: “ The characteristic building ma- 
terial of Guayaquil is bamboo, which grow^s 
to many inches in thiekiicss, and which, 
when cut partially through longitudinally 
at <lista!i(*es of an inch or so. and once quite 
through, can be opened out into fine clastic 
boards of serviceable widtli. Houses, and 
(‘ven eburclu's. of a eertain primitive beauty 
are buiff of sueh reeds, so bound together 
with cords that few' nails <*ntcr into the con- 
>t ruction, and wiiicb. tluTcfore, yield so 
readily to tlie contortions of the earth dur- 
ing an earthquake as to be comparatively 
safe.” — .M ilnk Earthquakes, cb. 7, 7>. 12(5. 
(A., 1S9.9.) 

84 1 . DISCOVERER OF BACTERIA— 

Plain Husiness Mayi }fakes His Onm Ije7i.sc8 
— \draneis M irroseopy. — 4'be first scientist 
who demonstrated tin* existence of micro- 
organisms was Anton van Leeuwenhoek. 
He was born at Delft, in Holland, in Ifi.'l'i, 
and enthusiastically pursued microscopy 
with primitive instruments. He corrobo- 
rated Harvey’s discovery of the circulation 
of the blood in the web of a frog’s foot; be 
defined the red blood-corpuscles of verte- 
brates, the fibers of the lens of the buinan 
eye, the scales of Ibo skin, and the structure 
of hair. He was neither educated nor 
trained in science, but in the leisure time of 
bis occupation as a linen-draper be learned 
the art of grinding lenses, in which ho be- 
came so proficient that be was able to con- 
struct a microscope of greater power than 
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had been previously manufactured. The 
compound microscope dates from 1590, and 
when Leeuwenhoek was about forty years 
old Holland had already f?iven to the world 
both microscope and telescope. — Newmax 
Bacteria, ch. 1, p. 1. (G. P. P., 1899.) 

842. DISCOVERY A GROWTH— Mawi/ 
Contribute Items — One Mind Focuses AIL — 
It must not be supposed that to Pasteur is 
due the whole credit of the knowledge ac- 
quired respecting the cause of fermentation. 
He did not first discover these living organ- 
isms; he did not first study them and de- 
scribe them; he was not even tlie first to 
suggest that they were the cause of the proc- 
esses of fermentation or disease. But, never- 
theless, it was Pasteur who “ first placed the 
subject upon a firm foundation by proving 
with rigid experiment some of the sugges- 
tions made by others.” Thus it has ever 
been in the times of new learning and dis- 
covery: many contributors have added their 
quota to the mass of knowledge, even Iho 
one man appearing at the right moment has 
drawn the conclusions and proved the theory 
to be fact. — Newman Bacteria, ch. 4, p. 113. 
(G. P. P., 1899.) 

843. Partial VUivs ami 

Isolated Facts Combined in (Irand TutnL — 
Whatever the uncertainty of the field, it is 
due to these pioneer minds to treat their 
labor with respect. Wliat they see in the 
unexplored land in which they travel l>e- 
longs to the world. By just such metho<ls. 
and by just such men, the map <»f tlie world 
of thought is filled in — here from the tra- 
cing up of some great river, there from a 
bedring taken roughly in a darkened sky. 
yonder from a sudden glint of the sun on a 
far-ofi' mountain peak, or by a swift induc- 
tion of an adventurous mind from a mo- 
mentary glimpse of a natural law. 
knowledge grows; ami in a century which 
has added to the sum of human learning 
more than all the centuries that are past it 
is not to be conceived that some further 
revelation should not await us on the high- 
est themes of all. — OurMMOND Ascent vf 
Man, int.. p. 2. ( J. P., 1900.) 

844. The Sciences Help 

One Another, — Nothing which succeeds is 
entirely new. The new-born is unformed 
and incapable. The greatest things are born 
from a state of germ, so to say, and increase 
unperceived. Ideas fertilize each other. The 
sciences help each other; progress marches. 
Men often feel a truth, sympathize with an 
opinion, touch a discovery, without knowing 
it. The day arrives wdien a synthetic mi ml 
feels in some way an idea, almost ripe, be- 
coming incarnate in his brain: he becomes 
enamored of it, he fondles it, he contem- 
plates it. It growls as he regards it. He sees, 
grouping round it, a multitude of elements 
which help to support it. To him the idea 
becomes a doctrine. Then, like the apostles 
o (rood Tidings, he becomes an evangelist, 
announces the truth, proves it by his w’orks. 


and all recognize in him the author of the 
new contemplation of Nature, altho all know ^ 
perfectly well that he has not invented the 
idea, and that many oHiers before him have 
foreseen its grandeur. — F lammarion Cupu- 
lar Astronomy, hk. iv, ch. 1, p. 342. (A.) 

845. DISCOVERY BEFORE HISTORY 

— Oriyinof Fire . — The life of the human lin e 
may be divided into two great periods, the 
prehistoric and historic. But human beings 
had done great things before they learne*! to 
write about tludr doings. Among other 
things, they had disrovered the use of lire, 
both as a means of warming their bodies 
and cooking their food. Nobody can tell 
bow or when lire was first introduced. Lu- 
cretius has a story which ascribes its origin 
to the rubbing togidher of dry tree-branches ; 
but this is not a likely source of ignition. 
Forests are soineliiiies set ablaze by light- 
ning, and this is a possible origin of our 
domestic fires. Again, savages have every- 
where (‘inployed st{>ne implements, shaping 
pieces of Hint with sharp edges for knives, 
and with sharp points for arrow -heiuU and 
spears. Sparks were certainly thus pro- 
duced. and such sparks may have been the 
am*estors of our fires. — Tyndall Ifcat a 
Mode of Motion, leet. 1, p. 11. (A.. 1900.) 

840. DISCOVERY BY PLAIN PEOPLE 

— Aecidrni and Wit ('omhined . — In the fall 
of 1715. the (lerman artisans, and especially 
thoM* of Lei])Hi(', prohal)ly recognized that 
the eli'ctric machine luol come into good 
market demajid. So <imp]e wa< the appara- 
tus, and so astoni>liing its efiVets, that peo- 
ple who mad(‘ no ])r(‘len‘i 0 to being scientitie 
l»nng]il it nut of curiosity, and amused tiicm- 
.<‘lve^ l»y rc]>ratiug at home tlic ex]>erinuMit< 
whiih tile pliilo'iopliers publicly exhibited in 
tin* bM-ture-rooms and laboratories. When a 
dtwici' is thus taken to the popular bo-iom, 
so to sj>(‘ak, the ]iredi(tion may safely be. 
liazardecl that before long some one in an 
unexpected (iiiarter will discover or invent 
something eoiicerning it which the philoso- 
phers have never thought of or eompletely 
missed. And the more <omplex the intel- 
lectual gyinnaslies of a certain class t)f these 
erudite persons around it. the more certain 
it seems to he that the discoverer will be 
found to have solved the problem either by 
his sim])le wits or by aeeident and his wits 
combined. — Park Benjamin InteiUctual 
Pise in Fleet ricit if, eh. 15, p. 511. (J. W., 

1898.) 

847. DISCOVERY BY SPECTRUM 
ANALYSIS — Ruhidinjn and (Wsinm Found — 
Thallium .\ddrd .- — When Bunsen and Kireh- 
ho(T. the celebrated founders of spectrum 
analysis, after having established by an ex- 
haustive examination the spectra of all 
known substances. disetn’ere(i a spectrum 
containing hands difi’erent from any known 
hands, they immediately inferred the exist- 
onee of a new metal. They were <q>erating 



Discovery 


SCIENTIFIC SIDE-LIGHTS 


174 


^ at the time upon a residue, obtained by 
evaporating one of the mineral waters of 
Germany. In that water they knew the un- 
known metal was concealed, but vast quanti- 
ties of it had to be evaporated beforc*a resi- 
due could be obtained siUUciently large to 
enable ordinary chemistry to grapple with 
the metal. They, however, hunted it down, 
and it now stands among chemical sub- 
stances as the metal rubidium. They subse- 
quently discovered a second metal which they 
called* ca'sium. Thus, having first placed 
spectrnm analysis on a sure foundation, 
they demonstrated its capacity as an agent 
of discovery. Soon afterwards Mr. Crookes, 
pursuing the same method, discovered the 
bright green band of thallium, and obtained 
the salts of the metal whicli yielded it. The 
metal itself was first isolated in ingots by 
;M. Laniy. a French chemist. — Tyndall Lec- 
tures on Lifjht, lect. G, p. 193. (A., 1898.) 

848. DISCOVERY CONFIRMS CON- 
JECTURE — The Antarctic Continent . — The 
cold of the antarctic regions was conjectured 
by Cook to be due to the existence of a large 
tract of laud between the seventieth degree 
of south latitude and the pole. The justness 
of these and other speculations of that great 
navigator have siuc(‘ been singularly con- 
firmed by the investigation made by Sir 
James Ross in 1841. He found Victoria 
Land, extending from 71' to 79^ S, latitude, 
skirted by a great barrier of ice, the height 
of the land ranging from 4,000 to 14.000 
feet, the whole entirely covered with snow, 
except a narrow ring of black earth sur- 
rounding the huge crater of the active vol- 
cano of ]\iount Krebus, rising 12,400 feet 
above the level of the sea. The position of 
a mountainous territory of such altitude, so 
near the pole, and so obvious a source of in- 
tense cold, fully explains why Chaham's and 
Enderby's Land, discovered by Captain Bis- 
coe in i8'H-2 (between lat. G4^ ami 08^ S.), 
presented a must intrv aspect, covered even 
in summer \\ith ice and snow, and nearly 
destitute of animal life. In corresponding 
latitudes of the northern hemisphere we not 
only meet with herds of wild herbivorous 
animals, but with land which man himself 
inhabits, and where he has even built ports 
and inland villages. — Lyfu.l Principles of 
Geology, bk. i, ch. 7, p. 99. (A., 1831.) 

840. DISCOVERY, LONG DELAY TO 
REALIZE — tfumanitif Waiting. — ft is inter- 
esting, and indeed ])athetic, to (observe how 
long a discovery of priceless value to hu- 
manity may be hi<lden away, or rather lie 
openly revealed, before the final arid appar- 
ently' obvioufj step is taken towards its prac- 
tical application. In 1837. Schwann clearly 
established the connection between putre- 
faction and micrc*seopic life; but thirty 
years had to elapse before Lister extender! 
to wounrls the rr's«*n robes of Sehwann on 
dead fle>>n and animal infusions. — Tynd.vll 
Floating Matter of the Air, int., p. 9. (A., 

1896.) ’ 


850. DISCOVERY MISSED— 

mth an Instance — Failure of Generaliza- 
tion, — Again, at Paris, in 1849, with a view 
to testing the asserted coincidence between 
the solar D-line and the bright yellow beam 
in the spectrum of the electric arc (really 
due to the unsuspected presence of sodium ) , 
L6oii Foucault threw a ray of sunshine 
across the arc and observed its spectrum. 
He was surprised to see that the D-liiie was 
rendered more intensely dark by the com- 
bination of lights. To assure himself still 
further, he substituted a reflected image of 
one of the white-hot carbon-points for the 
sunbeam, with an identical result. The 
same ray was missing. It needed but an- 
other step to have generalized this result, 
and thus laid hold of a natural truth of the 
highest importance; hut that step was not 
taken. Foucault, keen and brilliant tho he 
was, rested satisfied with the information 
that the voltaic arc had the power of stop- 
ping the kind of light emitted by it; he 
asked no further question, and was con.se- 
quently’ tlie bearer of no further intelligence 
oil the subject. — C lkuke History of Astron- 
omy, pt. ii, ch. 1, p. 170. (BL, i893.) 

85 1 . DISCOVERY OF AMERICA NOT 

AN ISOLATED EVENT— irn/y Prepared by 
Science . — 'Ihc discovery' of the tropical re- 
gions of America by Christojiher Columbus 
. . . cannot l)e regarded in the history of 

the contemplation of the universe as one 
isolated event. . . . That which im- 

parted to tlie age of Columbus its ])eeuliar 
character of uninterrupted and successful 
efforts toward the attainment of new dis- 
coveries and extended geographical knowl- 
edge was prepared slowly' and in various 
wavs. Tho means which contributed most 
strongly’ to favor these efforts wme a small 
number of enterprising men, who early ex- 
cited a simultaneous and general freedom of 
thought, and an in(h*pmidenr*e of investiga- 
tion into the separate, phenomena of Nature; 
the influence exercised on the deepest sources 
of mcMita 1 vigor by the renewed ac<piaintanco 
formed in Italy with the works of ancimit 
Creek literature; tho discovery of an art 
which lent to thought at once wings of speed 
an<l powers of perpetuity'; and the more ex- 
tend<*d knowledge of eastern Asia acquired 
hv traveling merchants, and ))y monks who 
bail been sent on embassies to the Mogul 
rulers, and which was diffused by them 
among those nations of the southwest of 
Europe who maintained extensive eoinmer- 
cial relations with other countries, and who 
were therefore most anxious to discover a 
nearer route to the Spice Islands. To these 
means . . . we ’must add the advance 

in the art of navigation, the giadual per- 
fection of nautical instruments, both mag- 
netic and astronomical, and, finally, the 
application of certain methods for the 
deterndnation of the ship’s place. — Hitm- 
hoLDT Cosmos, vol. ii, pt. ii, p. 240. (11., 

1807.) 
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852. DISCOVERY OF AN ANCIENT 

Rock Marked by Waves of Vanished 

The gunpowder had loosened a large 

mass in one of the inferior strata, and our 
first employnaent, on resuming our labors, 
was to raise it from its bed. I assisted the 
other workmen in placing it on edge, and 
was much struck by the appearance of the 
platform on which it had rested. The entire 
surface was ridged and furrowed like a bank 
of sand that had been left by the tide an 
hour before. I could trace every bend and 
curvature, every cross-hollow and counter- 
rid‘'^e of the corresponding phenomena; for 
the resemblance was no half resemblance — it 
was the thing itself; and I had observed it 
a hundred and a hundred times, when sail- 
ing my little s<*hooner in the shallows left 
by the ebb. But what had become of the 
waves that had thus fretted the solid rock, 
or of what clement had tliey been composed? 

I felt as comphdely at fault as Robinson 
Crusoe did on his discovering the print of 
the man's foot on the sand. — .M im.kk T}w 
O ld Red Sandstone, ch. 1, p. 7. (G. & L., 

1851.) 

858. DISCOVERY OF GRAVITATION 

— Krwion — Htory of the Apple — Rarilds At- 
traction Already Well I nderstood — \cn'ton 
f^air the Hitnie !mw Perradiny All Space . — 
But it uas not till Newton came that the true 
meaning of tliese laws fnf Kepler] was as- 
certained, and very wonderful is the his+ory 
of the prdeess by which he solved the noble 
problem which Nature had presented to 
mankind for investigation. Every one has 
heard the story of the a])])le, whose fall is 
said to have suggested to N(*wton the great 
discovery for wliicli Ids name will la* de- 
servedly celebrated for all time. The story 
may l)e true in a sense, tho not in the sense 
usually given to it. Newton certainly did 
not ask why the. apple fell, since it was well 
understood in his day, and had been known 
for many centuries, that bodies fall to the 
earth by virtue of her attractive intluence. 
But it is quite possible that Newton, who 
had long been engaged in profound medita- 
tion on the laws of j)lanetary motion, should 
have suddenly seen revealed to him the pos- 
sibility that a far wider law of attraction 
exists, iris mind was full of the thoughts 
suggested by the, mysterious energies which 
appear to sway the motions of the planets; 
and here, suddenly, his attention was called 
to the mysterious energy by which the earth 
draws bodies to her surface. What if one 
and the same form of force is exerted in all 
such eases? What if the sun draws the 
planets towards him, as the earth draws un- 
supported bodies towards her? Wlmt if the 
law exenrplifled in tho fall of the apple 
la a universal law? — P roctou Expanse of 
Heaven, p. 110. (L. G. & Co.) 

864. DISCOVERY OF MAMMOTH— 

Ifrmums Preserved in let) Tomh.—Ux 1700 a 
Tungusian hunter discovered tho body of a 
uiammoth embedded in a clilT of frozen soil. 


where it remained for several years. In 1806 
it was visited by Mr. Adams, who found it 
partly devoured by wolves and other wild 
animals, and partly removed by the Yakuts, 
who used it as food for their dogs. Fortu- 
nately, however, a considerable portion of 
the animal still remained. The skin was 
dark gray, covered with reddish wool, mixed 
with long black bristles, somewhat thicker 
than horsehair. Another frozen mammoth 
was discovered in 1846, besides several other 
well-j)reserved portions, and it was probably 
from earlier finds of a similar nature that 
the Siberian tribes began to regard the 
mammoth as a gigantic burrowing animal. 
It is hardly necessary to observe that the 
state of jireservation in which mammoths 
have been foimd is no evidence of recent ex- 
istence, for \vlien once enveloped in frozen 
soil they might remain unchanged for an 
indefinite period. — Avkiu UY Prehistoric 
Times, q\\, 9, p. 273. (A., 1900.) 

855. DISCOVERY OF MEN THE 
CHIEF NEED — Wealth Can Liberate Genius 
from Petty Toil and Care. — Your most dilfi- 
cult problem [in the United States] will be 
not to build institutions, but to discover 
men. You may erect laboratories and en- 
dow them; you may furnish them with all 
the appliances needed for inquiry; in so do- 
ing you are but creating opportunity for the 
exercise of ])owers which come from sources 
entirely beyond your roach. You cannot 
create genius by bidding for it. In Biblical 
language, it is the gift of God; and the 
most you could do, were your wealth, and 
your \\illingness to ai)ply it, a millionfold 
what tliey are. would be to make sure that 
this glorious plant shall have the. freedom, 
light, and warmth necessary for its develop- 
ment. \Vc see from time to lime a noble 
tree dragged down by parasitic runners. 
These the gardener can remove, tho the vital 
force of the tree itself may lie beyond him: 
and so, in many a case, you men of wealth 
can liberate genius from the hampering toils 
which the struggle for existence often casts 
around it. — Ty.nd.m.l Lectures on Light, p. 
227. (A., IS98.) 

850. DISCOVERY OF THE GULF 
STREAM — Franklin's lE/Wc Inference from 
Partial Ohsr r va tion — Genius Coo r'd inat cs 
Facts. — It was Franklin who first systemat- 
ically observed these facts, tho they had been 
noticed long before by navigators. He re- 
conled tho temperature of the water as he 
left the American I'ontinent for Europe, and 
found that it continued cold for a certain dis- 
tance. then rose suddenly, and after a given 
time sank again to a lower temperature, tho 
not so low as before. With the comprehen- 
sive grasp of mind characteristic of all his 
scientific results, he went at once beyond his 
facts, lie inferred that the warm current, 
keeping its way so steadily through the 
broad Atlantic, and carrying tropicjG pro- 
ductions to the northern shores of Europe, 
must take its rise in tropical regions, must 
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be heated by a tropical sun. This was his 
inference; to work it out, to ascertain the 
origin and course of the Gulf Stream, has 
been, in a great degree, the task of the 
United States C\’>ast Surv(!y, under the di- 
rection of his descendant. Dr. Bache. 
Agassiz Journey in ch. 1 p. G. (H. 

M. & Co., 1896.) 

857, DISCOVERY OF THE TRANS- 

PARENCY OF AIR—Smokelike Cloudn of 
Darkness— li\ a cylindrical beam, which 
strongly illuminated the dust of the labora- 
tory, I placed an ignited spirit-lamp. Min- 
gling with the flame, and round its rim, were 
seen curious wreaths of darkness resembling 
an intensely black smoke. On placing the 
flame at some distance below the beam, the 
same dark masses stormed upw ards. . . . 

What, then, was the blackness? It was 
simply that of stellar space; that is to say, 
blackness resulting from the absenc‘e from 
the track of the beam of all matter compe- 
tent to scatter its light. When the flame was 
placed below the beam the floating matter 
was destroyed in situ : and the air, frewl 
from this matter, rose into the beam, jostled 
aside the illuminated particles, an<l substi- 
tuted for their light the darkness duo to its 
own perfect transparency. Nothing could 
more forcibly illustrate the invisibility of 
the agent which renders all things visible. 
The beam cros.sed. unseen, the black chasm 
formed by the transparent air. while, at 
both sides of the gap. the thick-strewn 
particles shone out like a luminous solid 
under the powerful illumination. — T yxoau. 
Floating Alatter of the Air, p. 3. (A., 

1895 .) 

858. DISCOVERY, PHYSICAL—Docs 

Aof Affect i^piritunl Truth — Enduring Im^ 
pressiveness of Scripture. — Xo amount of 
knowledge of the kind which alone physical 
science can impart can do more than widen : 
the foundation of intelligent spiritual be- 
liefs. We think that astronomy and geology 
have given to us in these latter days ideas 
wholly new in respect to space and time. 
Yet, after all, can we express ticse ideas, or 
can we indicate the que^^tions they suggest, 
in any language which approaches in power 
to the majestic utterances of David arid of 
Job? We know more lli.i;: they knew of the 
magnitude of the heav< iily bodies; but what 
more can we say than they said of the won- 
der of them — of Orion, of Arcturus, and the 
Pleiades? [Job ix, 9.] We know that the 
earth moves, which they did not know; and 
we know that the ra})id rotation of a globe 
on its own axis is a meatis of maintaining 
the steadiness of that axis in its course 
through space. But what cfTcct. except that 
of increasing its significance, has tins knowl- 
edge upon the praise which David ascribes 
to that ultimate agency wliicb inn; made the 
round world so sure “that it cannot be 
moved”? [Ps. xciii. 1.] — Akoyll Jieign of 
Law, ch. 2, p. 08. (Burl.) 


850. DISCOVERY, THE CHARM OF 

— Compensation in Wonders of Science for 
Lack of Xciv Lands to Explore, — They err 
who believe that the conquistadores were 
incited by love of gold and religious fanati- 
cism alone. Perils always exalt the poetry 
of life; and, moreover, the remarkable age, 
whose influence on the development of cos- 
mica 1 ideas we are now depicting, gave to 
all enterprises, and to the natural impres- 
sions awakened by distant travels, the 
charm of novelty and surprise, which is be- 
ginning to fair us in the present well-in- 
striieted age, when so many portions of the 
earth are opened to us. Not only one hemi- 
sphere, but almost two-thirds of the earth, 
were then a new and unexplored w'orld, as 
un.seon as that portion of tlie moon’s surface 
which the law' of gravitation constantly 
averts from the glance of the inhabitants of 
the earth. Our deeply inquiring age finds in 
the increasing abundance of ideas presented 
to the human mind a compensation for the 
surprise formerly induced by the novelty 
of grand, massive, and imposing natural 
phenomena — a compensation which will, it 
is true, long be denied to the many, but is 
vouchsafed to the few familiar with the con- 
dition of science. To them the increasing 
insight into the silent operation of natural 
forces, whether in electro magnet i'^m or in 
the polarization of light, in the influen<*e of 
diatbermanous sub«ilanccs or in llu* pljy^io- 
logical phenomena of vital organisms, gradu- 
ally unveils a wcjrld of wonders, ol which we 
have scarcely rea(‘b(‘d the threshold. — Ifc M- 
nor.DT Cosmos^ vol. ii. pi. ii. p. 271. (11., 

.1897.) 

HiiO. DISCOVERY VALUELESS WITH- 
OUT SCIENTIFIC KNOWLEDGE— That 
this first discovery of .\meiiea (by the 
XorsemenI in or luJcue tin* eleventh (iuitury 
should not have prodmed the important and 
permanent results yiebb-d to the pby'iical 
contemplation of the universe by the redis- 
covery of tin* same eontinent by Golumbus 
at the close of the fiflc*c*nt}i c f*ntury was the 
necessary conse(|uence of the uncivilized con- 
dition of the people*, and the nature of the 
countries to wdiich the t‘arly di'*coveries w'cre 
limited. The Scandinavians we re wdiolly un- 
prepared. by previous scientific knowledge, 
for exploring the countries in which tbc*y 
scttbvf, beyond what W'.as ab'ioluftdy neces- 
sary for the satisfaction of their immedinfe 
wants, CJrc'cnland and Icelancl, which must 
be regarfled as the actual mother countries 
of the new colonies, were* region.s in w’hicli 
man had to contend with all the hardships 
of an inhospitable eJiynate. — H itmhoi.dt Cos- 
mos, vol. ii, pt. ii, p. 23G. (H., 1897.) 

801 . DISCRIMINATION OF SCIENCE 

Surface Indications Kot Decisive — The 
Shell-mounds of Denmark. — The MuReiini of 
Northern Antiquitioi^ [of Copenhagen] eon- 
tain.s an immense wlleetion of specimens 
from some very interf*sUng sheB-moiinds. 
which are known in Denmark under the 
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name of Kj«kkenm5ddings ” (derived from 
KiOkken, “kitchen,” and modding, corre- 
sponding to our local word midding, a 
“refuse heap”) [in English commonly 
“ kitchen-midden ” or “-midding ”J , and 
were long supposed to be raised beaches, like 
those which are found at so many points 
along our own shores. True raised beaches, 
however, necessarily contain a variety of 
species; the individuals are of different 
ages, and the shells are, of course, mixed 
with a considerable quantity of sand and 
gravel. But it was observed, in the first in- 
stance, I believe, by Professor Stcenstrup, 
that in these supposed beaches the shells 
belonged entirely to full-grown, or to nearly 
full-grown individuals; that they consisted 
of four species which do not live together, 
nor require the same conditions, and would 
not, therefore, be found together alone in a 
natural deposit; and, thirdly, that the 
stratum contained scarcely any gravel, but 
consisted almost entirely of sliells. — Ave- 
bury Prehistoric Times, ch. 7, p. 214. (A., 

1900.) 

862. DISEASE DEALT WITH AS A 
FUNCTION OF A SOUL — AuHculUitkm and 
the Like All Needless. — The vitalistic phy- 
sician considered that the essential part of 
the vital processes did not depend upon nat- 
ural forces, which, doing their work with 
blind necessity and according to a fixed law, 
determined the result. What these forces 
could do appeared quite subordinate, and 
scarcely worthy of a minute study, lie 
thought that he had to deal with a soul-like 
being, to wdiich a thinker, a pliilosopher, 
and an intelligent man must b(‘ opposed. 

. . . At thi.s time auscultation and per- 

cussion of the organs of the chest were Ixdng 
regularly practised in the (dinical wards. 
But I have often heard it maintained that 
they were a coarse mechanical means of in- 
vestigation which a physician with a clear 
mental vision did not need; and it indeetl 
lowered and debased the patient, who was 
anyhow a human being, by treating him as 
r a machine. — Helmholtz Popular Lectures, 
f lect. 5, p. 218. (L. G. & Co., 1898.) 

H63. DISEASE ONCE MYSTERIOUS 
NOW EXPLAINED — Tetanioi or Lockjaw 
Caused hy Bacteria. — The pathology of tliis 
terrible disease [tetanus or lc»ckjaw] has 
during recent years been considerably eluci- 
dated. It was the custom to look upon it as 
“ spontaneous,” and arising no one knew 
how; now, however, after the experiments 
of Sternberg and Nicolaicr, the disease is 
known to be due to a micro-organism com- 
mon in the soil of certain localities, existing 
there either as a bacillus or in a resting 
stage of spores. Fortunately tetanus is com- 
paratively rare, and one of the peculiar bio- 
logical characteristics of the bacillus is that 
r l^he absence of oxygen 

[whence the special danger of a punctured 
Boefena, ch. 6, p. 168. 

(G. P. P., 1899.) 


864. DISEASES, FUNCTIONAL, 

MAINTAINED BY HABIT— Cure by Sudden 
Arrest. — We find how many so-called func- 
tional diseases seem to keep thenrselves go- 
ing simply because they happen to have once 
begun; and the forcible cutting short hy 
medicine of a few attacks is often sufficient 
to enable the physiological forces to get pos- 
session of the field again, and to bring the 
organs back to functions of health. Epilep- 
sies, neuralgias, convulsive affections of 
various sorts, insomnias, are so many cases 
in point. And, to take wliat are more ob- 
viously habits, the success with which a 
“weaning” treatment can often he applied 
to the victims of unhealthy indulgence of 
passion, or of mere complaining or irascible 
disposition, shows us how' much the morbid 
manifestations themselves were due to the 
mere inertia of the nervous organs, when 
once launched on a false career. — James 
Psychology, vol. i, ch. 4, p. 106. (H. H. & 

Go., 1899.) 

865. DISINFECTION, PROBLEM OF 

— In Many Cases to Kill Microbes without 
Killing Patient, or Destroying Property . — 
It should at the outset be understood that 
we desire in practical disinfection to in- 
hibit or kill micro-organisms witlioiit in- 
jury to or destruction of the >iihstance luir- 
horing the germs for Du* time being. If this 
latter is of no moment, in rags or car- 
casses, burning is the simplest and most 
Diorougli treatment. But wiDi mattresses 
and beddings, hedelothes ami garments, as 
well as with the human ho«ly. it is obvious 
th,at something short of burning is required. 
— Xfwman Bacteria, ch. 9. p. (G. P. 

P., 1899.) 

F66. DISINTEGRATION OF MOUN- 
TAINS — Fitllinff Fragntenfs of Matterhorn — 
.1 Sudden Avalanche of Porks (Job xiv, IS). 
— Again and again wo looked to the clitfs [of 
the Matterhorn] above us. ignorant of the 
treatment that we were to receive at their 
hands. We had gatlieved up our traps, and 
bent to the work before us, when suddenly 
an explosion occurred overhead. We looked 
aloft and saw in mid-air a solid sliot from 
the Matterhorn, describing its proper par- 
abola, and finally splitting into fragments as 
it smote one of Die rocky lowers in front of 
us. Down the scattered fragments came like 
a kind of spray, slightly wide of us. hut still 
near enough to compel a sharp lookout. 
Two or three such explosions occurred, but 
we chose the hack-tin of the mountain for 
our track, and from this the falling stones 
were speedily detlectod riglit or left. I^e- 
fore the set of sun we reached our place of 
bivouac. — Tyndall Tlour.s of Lxcrcise in the 
Alps. ch. 14, p. 158. (A., 1898.) 

867. DISINTEGRATION OF ROCKS 

— Farth and Oa'aH'floor Covered with Rock- 
dl'bris. — The disintegration and doiM)mposi- 
tion of rocks is a proc*css everywhere being 
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carried on — from tlie crests of the moun- 
tains down to the sea, and in every latitude 
under the sun. No exposed rock-surface es- 
capes attack. In parched deserts as in well- 
watered repons, in the dreary barrens of the 
far north as in the sunny lands of the south, 
at lofty elevations as in low-lying plains, the 
work of rock-waste never ceases. Here it is 
insolation that is the most potent agent of 
destruction : there it is rain aided by humus 
and cai’bonic acids ; or rain and frost com- 
bine tlieir forces to shatter and pulverize 
the rocks. In latitudes where frost acts 
energetically, the most conspicuous proofs 
of rock-waste are the sheets and heaps of 
debris that are ever traveling down moun- 
tain slopes, or gathering at the base of cliff 
and precipice. In lower latitudes the most 
impressive evidence of disintegration is the 
great thickness attained by rotted rock in 
positions where it is not liable to be readily 
swept away by running water. — Geiktk 
Earth Sculpture, cli. 2, ‘p. 29. (G. P. P., 

1898.1 

808. Heat (tnd Cold Break 

Doicu — Wind Scatters in Dust. — Rocks at 
the surface are everywhere subject to 
clianges of temperature — warmed by day 
and during summer, cooled at night and dur- 
ing winter. Thus they alternately expand 
and contract, and this tends to disintegra- 
tion, for the materials of which they are 
composed often yield unequally to strain or 
tension. In the rocky deserts of tropical 
and subtropical regions, bare of verdure 
and juactically rainless, the effects produced 
by alternate heating and cooling are very 
marked. The rocks are cracked and shat- 
tered to a depth of several inches ; the sur- 
faces peel off. and are rapidly disintegrated 
and pulverized. \Vind then catches up the 
loose material and sweeps it away, leaving 
fresh surfaces exposed to the destructive ac- 
tion of insolation. ^VTore than this, the grit, 
sand, and dust carried off by the wind are 
used as a sand-blast to attack and erode the 
rocks against which they strike. — Geikte 
Earth Sculpture, ch. 2, p. 23. (G. P. P., 

1898.) 

8GO. DISORDERS OF SOCIETY 
FROM TRANSGRESSION OF NATURAL 

LAW — Evil Points the Way to Betterment . — 
Is it vain to hope tiiat the thoughtfulness 
and candor whi<*h have been the natural in- 
heritance of a few may yet be more common 
among all educated men? The whole consti- 
tution and course of things would receive an 
earlier fulfilment did we carry about with 
us an habitual belief in the inexhaustible 
treasures Avhich it liolds — in the power of 
the agencie.s which it offers to knowledge 
and contrivance. For then the results of 
natural consequence would be accepted for 
that which they teach, and not simply sub- 
mitted to for that which they inflict. The 
disorders of society would not so often be 
supinely regarded as the result of inevitable 
laws, but would be seen as the fruit always 


of some ignorance or of some rebellion ; and 
so the exhilarating conviction would be 
ours that those disorders are within the 
reach of remedy through larger knowledge 
and a better will. — Argyll Reign of Law, 
ch. 7, p. 229. ( Burt. ) 

870. DISPERSAL OF PLANTS— 

Effected by Animals. — Sometimes an express 
provision is found in the structure of seeds 
to enable them to adhere firmly by prickles, 
books, and hairs, to the coats of animals, 
or feathers of the winged tribe, to which 
they remain attached for w'ceks, or even 
months, and are borne along into every 
region whither birds or quadrupeds may 
migrate. Idnna'us enumerates fifty genera 
of plants, and the number now known to 
botani.sts is much greater, which are armed 
with hooks, by which, when ripe, they ad- 
here to the coats of animals. ... A deer 
has Htray(*d from the herd when browsing 
on some rich pasture, when he is suddenly 
alarmed by the approach of his foe. He in- 
stantly takes to flight, dashing through 
many a thicket, and swimming acro.ss many 
a river and lake. The see<ls of the herbs and 
shrubs which have adhered to his smoking 
flanks are waslu'd off again by the waters. 
The thorny spray is torn off, and fixes itself 
in its hairy coat, until brushed off again in 
other thickets and copses. — Lyell Princi- 
ples of Geology, ch. 37, p. (124. (A., 1854.) 

871. Effected by Man . — 

Besides the plants used in agriculture, the 
numbers which have been naturalized by ac- 
cident, or which man has spread uninten- 
tionally. are considerable. One of our old 
authors, Josselyn, gives a catalog of such 
plants as had, in his time, sprung up in 
the colony since the English planted and 
kept cattle in New England. They were two- 
and-twentv in number. The common net- 
tle was the first which the settlers noticed: 
and the plantain was called by the Indians 
“ Englishman’s foot,” as if it sprung from 
their footsteps. — Lyell Principles of Geol- 
ogy, ch. 37, p. G25. (A., 1854.) 

872. DISPERSAL OF SEEDS GRAD- 
UAL — Nature's Thrash ing-marhine. — Balls of 

j Unttonicood. — The fruit of the buttonwood, 
nr sycamore, which grows along streams, 
j is in the form of halls an inch and a half 
i in diamett'r. These, halls grow on the tops 
I of the highest branches, and hold on into 
! winter or longer. The stems are about two 
I inches long, and soon after drying, through 
the action of the winds, they become very 
[ flexible, each resembling a cluster of tough 
i strings. Tlie slightest breeze moves them, 

I and they boh around against each other and 
the small branches in an odd sort of way. 
i After so much thrashing that they ran hold 
j no longer, the little nuts become loosened 
I and begin to drop off a few at a time. Cor- 
I tain birds eat a few and loosen otber.s, which 
' , escape, . . . each supplied with a ring 

1 of bristles about the base, which acts as a 
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parachute to permit the wind the easier to 
carry them for some distance before falling, 
or to drift them on the surface of the snow 
or ice. — Beal Seed Dispersal, ch. 5, p. 39. 
(G. & Co., 1898.) 

873. disputation ON NAMES 

rather than things — Agreement amid 
(Controversy. — A man . that is of judgment 
and understanding shall sometimes hear ig- 
norant men differ, and know well within 
liimself that those which so differ mean 
one thing, and yet they themselves would 
never agree; and if it come so to pass in 
that distance of judgment which is between 
man and man, shall we not think that God 
above, that knows the heart, doth not dis- 
cern that frail men, in some of their con- 
tradictions, intend the same thing; and ac- 
cepteth of both ?— Bacon Essays, essay 4, 
Of Revenge, p. 15. (W. L. A.) 

874. DISTANCE OF ONLY ONE STAR 
CERTAINLY KNOWN— Tho no discredit 
whatever can attach to astronomers for fail- 
ing to determine exactly quantities which 
are in reality all but evanescent, yet no more 
reliance must be placed on the estimates 
of star-distances than shall appear to be jus- 
tified by the accordance of different and in- 
dependent determinations. ... So that 
the startling but inevitable conclusion is 
deduced that there is but one star in the 
heavens of whose distance astronomers have 
any definite ideas. This star is the one 
known as Alpha Centauri; and hitherto all 
observations agree in placing it at about 
twenty-two millions of millions of miles 
from the earth. — Proctor Our Place among 
Infinilics, p. 107. (L. G. A Co., 1897.) 

875. DISTANCE OF SUN FROM 
EARTH — Expressed in Epeed of CannondmU 
and of Railroad Train. — As to the distance 
of ninety-three million miles, a cannon-ball 
would travel it in about fifteen yean'. It 
may help us to remember that at the speed 
attained by the limitt'd express on our rail- 
roads a train which had left the sun for the 
earth when the “ Mayflower ” sailed from 
Delftshavcn with the Pilgrim Fathers, and 
which ran at that rate day and night, would 
in 1887 still be a journey of some years 
away from its terrestrial station. The fjire 
at the customary rates, it may be remarked, 
would be rather over two million five hun- 
dred thousand dollars, so that it is clear 
that we should need both money and leisure 
for the journey. — Langley New Astronomy, 
<‘h. 1, p. 6. (H. M. ACo., 1890.) 

87«. DISTANCE PENETRATED— 

Rpecfroscopc M€asurr.s Orbits and Speed of 
Stars by Light That Left Them Forty-seven 

ears Ago. — [Dr. Vogel] from his study of 
the spectra of the variable star Algol, has 
been able to determine that both the visible 
star and its dark companion are somewhat 

arger than onr sun, tho of less densitv; 
that their centers arc 3,2.30,000 miles apart. 


and that they move in their orbits at rates 
of 55 and 26 miles per second respectively; 
and this information, it must be remem- 
bered, has been gained as to objects the 
light of which takes about forty-seven years 
to reach us! — W allace The Wonderful Cen- 
tury, ch. 6, p. 48. (D. M. & Co., 1899.) 

877. DISTANCES, INCONCEIVABLE, 
OF THE STARS — Light Millions of Years in 
Coming Thence — Exalted Ideas of Time and 
Space. — Now, light takes more than eight 
minutes in reacliing us from the sun, whose 
distance is more than 91,000,000 of miles; 
and it is easily ealciilated that the long 
journey from Sirius cannot be traversed in 
less than fifteen years. More probably it re- 
quires upwards of twenty years; and the 
greater number of the stars we see on a dark 
and clear night lie very much farther away 
than Sirius. Some of them certainly lie at 
distances which light can only traverse in 
hundreds of years. So soon as we turn, 
however, to telescopic stars, the range of 
time over which our vision extends is enor- 
mously increased, and it is certainly not too 
much to say that some of the fainter stars 
revealed by the great Rosse telescope lie at 
distances so enormous that their light has 
taken more than a hundred thousand years 
in reaching us. Then l)eyon(l these stars lie 
millions and millions of orbs yet farther 
away. There is no limit to the range of 
space occupied thus with the work of God’s 
hands. All that has been taught us by as- 
tronomy suggests the les^jun tJiat every mo- 
ment light leuelies this eartli from unseen 
orbs so far away that the journey over the 
vasf abysses S(‘pa rating us from them has 
not been completed in less than millions of 
years. — Proctor Expanse of Heaven, p. 202. 
*(L. G. & Co., 1897.) 

878. Yet Far-off Stars 

Obey Enchanting Laie. — Rut it was not 
merely in the region of the attraction of our 
sun that the law of gravitation was found to 
hold. With regard to the fixed stars, it was 
found that double >tars moved about each 
other in elliptical paths, and that therefore 
; the same law of gravitation must hold for 
I them as for our planetary system. The dis- 
! tanee of some of them could he calculated. 

I The nearest of them, a in the constellation of 
j tho (Vnt, nir. is 270.000 times further from 
tho sun than the earth. Light, which has a 
velocity of 186,000 miles a second, which 
traverses the distance from the sun to the 
earth in eight miuntes. would take four 
years to travel from a Centauri to us. The 
more ilclicate methods of modern astronomy 
have made it possible to determine distances 
which light would take thirl y-tive years to 
traverse — as. for iustanee, the pole-star; 
hut the law of gravitation seen to hold, 
ruling the motion of the double stars, at dis- 
I taneos iu the heavens, which all the moans 
' we possess have hitherto utterly failed to 
I measure. — TTET..MnoT.TZ Popular Lectures, 
I lect. 4, p. 149. (L. G. A Co., 1898.) 
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879. DISTINCTION BETWEEN SUC- 

CESSION AND CAUSATION— D(i// and Night 
vs. Rotation of the tkirth, — He [Comte] has 
an objection to the word cause; he will only 
consent to speak of laws of succession: and 
depriving himself of the use of a word which 
has a positive meaning, he misses the mean- 
ing it expresses. He sees no dilTerencc be- 
tween such generalizations as Kepler’s laws 
and such as the theory of gravitation. He 
fails to perceive the real distinction between 
the laws of succession and coexistence which 
thinkers of a dilTerent school call laws of 
phenomena, and tliose of what they call the 
action of causes: the former exemplified by 
the succession of day and night, the latter 
by the eartli's rotation which causes it. The 
succession of day and night is as much an 
invariable sequence as the alternate ex- 
posure of opposite sides of the earth to the 
sun. Yet day and night are not the causes 
of one another; why? Because their se- 
quence. tho invariable in our experience, is 
not unconditionally so: those facts only suc- 
ceed each other, provided that the presence 
and absence of the sun succeed each other; 
and if this alternation were to cease, W'e 
might have either day or night unfollowed 
by one another. There are tlius two kinds 
of uniformities of succession, the one uncon- 
ditional, the other conditional on the first: 
laws of causation, and oilier successions de- 
pendent on those laws. — M ill Posit ire Phi- 
losophy of Auguste Comtes p. o4. (11. IL & 

Co., 1887.) 

880. DISTINCTIONS LITTLE NOTED 
BY AVERAGE MIND— is. 

tiheep-stealing. — Professor de Morgan, 
thinking, it is true, rather of conceptual 
than of perceptive discrimination. wrot<‘, 
wittily enough: 

“ Tlie great bulk of the illogical part of 
the educated community — whether majority 
or minority I know not; perhaps six of one 
and half a dozen of the other — have not 
power to make a distinction, a ml of course 
cAnnot bo made to take a distinction, and of 
course never attempt to shake a distinction. 
With them all such things arc evasions, 
subterfuges, come-oirs. looplndi s, etc. They 
would hang a man for horse-stealing under 
a statute against shccp-stcaling, and would 
laugh at you if you quibbled about the dis- 
tinction between a hoi^e and a sheep.” — 
JA.MES Psychology, vol. i, ch. 12, p. 509. 
(IT. H. k Co., 1800.) 

881 . DISTRACTION OF ATTENTION 
FROM GRIEF — to Forgetf ulntHS — Voli- 
tion the Latest Resource. — \Vq will take 
the case of a man who has sustained a great 
shock hy »tho loss of a dearly loved wife, 
child, or friend, a disappointed atTcction, or 
commercial ruin. His physical condition is 
lowered, the power of his‘ will is w'c."kened, 
the painful impression seems branded into 
•his innermost nature, he cannot help feeling 
it most- acutely, he seems powerless fo wdth- 
dra\\ himself from it. He may be exhorted 


to “rouse himself”; every conceivable mo- 
tive majr be suggested to him for doing so; 
but all in vain. What is needed is the com- 
plete distraction of his attention fiom 
brooding over his misfortune ; and the force 
which the weakened will cannot of itself 
exert must be supplied by the attractive in- 
fluence of new scenes and persons, and the 
complete severance from painful associa- 
tions. lie yields himself passively to his 
advisers; at first “all seems barren, from 
Dan to Beersheba”; he looks up into the 
dome of St. Peter’s, or down into the crater 
of Vesuviu.s, and finds “ nothing in it.” But 
gradually his hodily health improves; he 
begins to show some interest in what he sees 
and hears; and a judicious companion, like 
a good nurse, watches for every sign, and 
encourages every movement in tho right di- 
rection, noticing wdiat proves most attract- 
ive, and secretly planning to bring its at- 
tractions into play. At first the patient 
seems ashamed of being cheerful, and falls 
back into his moodiness, as if he felt it a 
duty to hug the memory of his lost happi- 
ness; but these relapses, after a time, be- 
come less and less frequent. He begins to 
find that it is really much pleasanter to for- 
get himself, and to make himself agreeable 
to others, than it is to brood morosely over 
his troubles. With the reinvigoration of his 
bodily health, his volitional power gradually 
returns; and he comes to feel that he can 
resist the tendency to revert to thorn by 
determinatcly giving his attention to tlie 
objects around him. The resisting power 
required becomes less and less the more fre- 
quently it is exerted, and at length the men- 
tal health is completely restoretl — the brood- 
ing tendency, howiwcr, being apt to recur, 
either when the will is weakened by physical 
fatigue, or when old associations are revivetl 
with peculiar force and vividness. — Carpkn- 
TKK Mental Physiology, bk. i, ch. 7, p. 334. 
(A., 1000.) 

882. DISTRIBUTION, GRADUAL, OF 
MAMMALIA OVER THE EARTH — It is 

evident that the distribution of animals over 
the earth’s surface to-day, or their distribu- 
tion through past time, as evidenced by 
their fossil remains, both point to a gradual 
and natural origin ami di.stributioii of every 
kind of beast composing the mammalian 
class. We say of every kind of beast, be- 
cause as regards man no reasonable opinion 
could be gathered from the facta set down 
in this series of essays. — ^IiVAUT Types of 
Animal Life, cli. 12, p. 374. (L. B. k Co., 

1893.) 

888. DISTRIBUTION OF PLANTS 
STRIKINGLY IRREGULAR— The strug 
gle for existence in plants is, therefore, 
threefold in character and infinite in com- 
plexity, and the result is seen in their curi- 
oiialy irregular distribution over tho face <^f 
the earth. Not only has each country its 
distinct plants, hut every valley, every hill- 
side, almost every hedgerow, has a different 
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set of plants from its adjacent valley, hill- 
side, or hodfrerovv — if not always different in 
the actual species, yet very different in com- 
parative abundance, some which are rare in 
the one being common in the other. — Wal- 
lace Darmnism, ch. 2, p. 12. ( Hum., 1889.) 

884. DISTRIBUTION OF SEEDS- 

Thc Milkiccid, — Every one wiio ha.s wan- 
dered along a country road has notieed the 
peculiar seed-]) 0 <lH of the common milkweed. 

, . . As the pods open there is revealed 

a lar^^e numl)er of flattened brown seeds. 

? Each seed bears on its smalhu- end 
a tuft of silken hairs. When the pod first 
opens these hairs lic' straight and Hat, tin* 
ends of the hairs being caught in the folds 
of the membranous partition wliicli runs 
through the center of the pod. 

On exposure to the air the folds relax 
their hold upon the hairs, which thus be- 
come free at tludr upper ends. Then each 
hair curls over toward the other end of the 
seed, until at last nearly all the hairs on the 
upper seeds are thus curled over, forming a 
beautiful crown almost as light as air. 
When a strong wind blows, the seeds are 
picked up by moans of these hairs and car- 
ried away to be dropped beside some fence 
or tree or bush. Ily the beautiful device* of 
this featbery crown tbe milkweed provides 
for the scattering of its seeds. It seems a 
simple process, but as you tbink it over you 
see that it is a v<*ry a<lmirable one. — W kkd 
t<ccd-lrai’f'lhrs, pt. i. p. 1. (G. & (’o., 1899.) 

885. DISTRIBUTION OF STARS UN- 
EQUAL — Rirh ((fid J*(f(>r ('(If'Mfiitl Rn/ionH - 
Maijclldinc ('loud ft — A<f(jr('<iu1 unift of Li(/ht 
aud Pou'cr . — In working, tl»en, by the meth- 
od of charting I began (for I may as wi*ll 
note that 1 have been jiraetically alone in 
this work) by charting tbe stars that we 


886. DIVING-BELL, THE FIRST— 

Home of the Water-spider — Transporting 
and Storing Air, — ^The water-spider (Argyro- 
ncta a(iuatica), as is well known, displays 
the curious instinct of building her nest be- 
low the surface of water, and constructing 
it on the principle of a diving-bell- The ani- 
mal usually selects still waters for this pur- 
pose, and jnakes her nest in the form of an 
oval hollow, lined with web, and held secure 
by a number of threads pa.ssing in various 
directions and fastened to tbe surrounding 
plants, in this oval bell, which is open be- 
low, she watches for prey, and, according to 
I Kirby, passes the winter after having closed 
j the oj)ening. The air needful for respiration 
! the spider carries from the surface of the 
j water. To do this she swims upon her back 
in order to (‘ntanglc an air-bubble upon the 
hairy surface of her abdomen. With this 
bubble she descends, “ like a globe of quick- 
silver,” to the f)pening of her nest, where she 
liberates it and returns for more. — Roma-XES 
I Animul Intvllitjinve, ch. 0, p. 211. (A., 

1899.) 

i 887. DIVISION BY DEPRESSION 
I AMONG THE FAUNA OF THE DEEP SEA 

: — It would be quite possible, however, to 
I subdivide the [terrestrial] geographical 
; areas into zones of elevation above the sea- 
h‘vel. not very clearly marked off from one 
another, it is true, but nevertheless each 
showing a number of characteristic features. 
This idea is expressed, for examj)le, when w’e 
: speak of the -\lpine fauna, the Himalayan 
fauna, or the fauna of the great .Vndos. 

I In the study of tbe marine fauna and flora 
i we must notice, it is the depth of tbe water, 

; or in other words the dcpre^^ion of tbe habi- 
I tats below' the sea-levcl, that forms tbe most 
: important con>ideration. ( J(*ograpbical siib- 
I regions may be recognized and defined with 


can see. according to a plan by which the j 
laws of distribution should bo clearly recog- i 
nized; for tin* charts I drew were so <M>n- ; 
trived that iMpial spa<*es on the relesiial j 
sphere should be represented by eipial spaces j 
in the chart. It quickly beeaim* clear that 
the stars ;ire not scattered at all uniformly 
over tbe lu'avens. There are rich and poor 
regions: j ml those are so arranged that 
widle the whole of the galactic region is ex- 
ceedingly ri('h in naked-eye stars, two opfio 
site rich regions, one in tbe northern and 
the other in tbe southern heavens, are sepa- 
rated from each other (except where the 
i\lilky Way on opposite si(h*s passes fiann 
one to the other) by singularly barren re- 
gions. It appears a noteworthy cireiim- 
stanee that* near the ec'uter of the great 
southern rich region are found those two 
wonderful objects called the Magellanic 
clouds, vast globe-shaped eonglomerations 
(scarcely any other word seems so suitable) 
in whieli are eontained not only myriatls of 
stars of all orders of magnitude after tbe 
seventh, but also every kind of star eloudlet. 
-- Rwktor Rj'pnnse of Hvavvu, p. 2t>8. (1.. 

L. & Co.. 1897.) 


a eertain amount of accurae.v, especially in 
the ease of the fauna of tbe shallow' waters, 
but by far the most important ehanges in 
tbe general characters of tbe fauna are 
found w bell we pass from one “ zone " of de- 
pression to another. — Hickson Fauna of the 
Ihrp Sea, eh. A p. 4(1. (A.. 1894.) 

888. DIVISION LESSENS CONDUC- 
TIVITY— Iron Rail Ihld in //ic ttand 
— ('ausr of Wannih of Fur , — Pure silica, in 
till* state of bard rock-crystal, is a better 
eoiiduetor than bi'-imuth or lead; but if the 
cry'^tal be redueed to powder, the ]>rnpaga- 
tion of beat is ex'ceedingly slow. Through 
transparent rock salt heat i^^ copiou^'ly con 
ducted, through common table salt very 
feebly. Asbestos is composed of certain ‘sili- 
cates in a tibrous condition : I pbue <ome 
asbestos on niy band, and on it a red-hot 
iron ball. Tbe ball can be thus held without 
ineonvenienee. That tbe division of the 
substance should interfere with the trans- 
mission might reasonably be inferred: for, 
beat being motion, anything which disturbs 
the eontinuity of tbe molecular chain. :ilong 
which tbe motion is conveyed, must affect 
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the transmission. In the case of the as- 
bestos, the fibers are separated from each 
other by spaces of air; the motion has to 
pass from solid to air, and from air to solid. 
It is easy to see that the transmission of 
vibratory motion through this composite 
texture must be very imperfect. In the case 
of an animal’s fur this is more especially 
the case; for here, not only do spaces of air 
intervene between the hairs, but the hairs 
themselves, unlike the fibers of the asbestos, 
are very bad conductors. Lava has been 
known to fiow over a layer of ashes under- 
neath which was a bed of ice, the non-con- 
ductivity of the ashes saving the ice from 
fusion. * Eed-hot cannon-balls have been 
wheeled to the gun’s mouth in wooden bar- 
rows partially filled with sand. Ice is 
packed in sawdust, to prevent it from melt- 
ing; powdered charcoal is also an eminent- 
ly bad conductor. — Tyndall Heat a Mode of 
Motion, lect. 9, p. 258. (A.. 1900.) * 

889. DIVISION OF BIELA’S COMET 

— An Unexpected Astronomical Spectacle . — 
It [Biela’s comet] was seen again in 1845, 
on November 25, near the place assigned to 
it by calculation, and its course was duly 
followed. Everything went on to the gen- 
eral satisfaction, when — unexpected spec- 
tacle! — on January 13, 1846, the comet split 
into two! What had passed in its bosom? 
Why this separation? What was the cause 
of such a celestial cataclysm? We do not 
know; but the fact is that, instead of one 
comet, two were henceforth seen, which con- 
tinued to move in space like two twin sisters 
— two veritable comets, each having its 
nucleus, its head, its coma, and its tail, 
slowly separating from each other; on Feb- 
ruary 10 there was already 60,000 leagues 
(about 140,000 miles) of space between the 
two. They would .seem, however, to have 
parted with regret, and during several days 
a sort of bridge ^^a3 seen thrown from one 
to the other. The cometary couple, depart- 
ing from the earth, .soon disappeared in the 
infinite night. 

They returned within view of the earth in 
the month of September, 1852; on the 26th 
of this month the twins reappeared, but 
much farther apart, separated by an inter- 
val of 500,000 leagues (about 1,2.50,000 
miles). — Flammakion Popular Astronomy, 
bk. V, ch. 2, p. 499. (A.) 

890. DIVISION OF LABOR— Awonr; 

Ancient Organisms — Dint inet ire OrynvA Mark 
Higher Type of Structure. — Other species of 
bivalves were also introduced, approaching 
more nearly our clams and oysters. . . . 

They differ from the brachiapods chiefly in 
the higher character of their breathing ap- 
paratus; for they have free gills, instead of 
the network of vessels on the lining skin 
which serves as the organ of respiration in 
the brachiopods. W’e shall always find that 
in proportion as the fiim-tions are distinct, 
and,^ as it were, individualized by having 
special organs appropriated to tluim, ani- I 


mals rise in the scale of structure. — 
Agassiz Geological Sketches, ser. i, ch. 3, p. 
85. (H. M. & Co., 1896.) 

891. Between Associated 

Organisms — Lichens Communities of Alges 
and Fungi — Organisms Mutually Coopera- 
ting. — Incredible as tlie statement once 
seemed, it is a statement now accepted, that 
what we know as lichens, and used to con- 
sider as plants forming a certain low class, 
are now found to be not plants in the ordi- 
nary sense at all, but compound growths 
formed of minute algoB and minute fungi, 
carrying on their lives together: the alg® 
furnishing to the fungi certain constituents 
they need, but cannot directly obtain, and 
the fungi profiting by certain materials they 
obtain from the alg®, either while living 
or while individually decaying. Whence it 
would seem that after the microscopic vege- 
tal type had become in a large degree dif- 
ferentiated into two main types, in adapta- 
tion to different conditions of life, and had 
acquired appropriate specialties of nature, 
there grew up this communistic arrange- 
ment between certain of them, enabling each 
to benefit by the powers which the other had 
acquired: evidently an exchange of services, 
a physiological division of labor, a mutual 
dependence of functions analogous to that, 
which exists between functions in an ordi- 
narv plant or animal. — S phnoer Biology, pt. 
v, ch. 10a, p. 339. (A., 1900.) 

892. Marks the Progress 

of \ations. — A comparative survey of the 
history of nations, or what is called “ uni- 
versal* liistory,” will readily yield to iis, as 
the first and most general result, evidence of 
a continuall.v increasing varietv of human 
activities, both in the life of individuals and 
in that of families and states. This differ- 
entiation or separation, this constantly in- 
creasing divergence of human character and 
the fojin of liurnan life, is caused by the 
ever advancing and more complete division 
of labor among individuals. While the most 
ancient and lowest stages of human civili- 
zation show us throughout the same rude 
and simple conditions, wo see in every suc- 
ceeding period of history, among different 
nations, a greater variety of eiistoins, prac- 
tises, and institutions. — Haeckel History of 
Creation, vol. i, ch. 12, p. 319. (K. P. & Co., 

1899.) 

893. DIVISION OF PERSONALITY 
BY PHRENOLOGY— //or«e InsuU of Loco- 
motive. — “ We have [according to phrenol- 
ogy] a parliament of littlfe men together, 
each one of whom, as happens aTho in a real 
parliament, possesses but a single idea which 
he ceaselessly strives to make prevail ” — 
bem‘volence, firmness, hope, and the rest. 

“ Instead of one soul, phrenology gives us 
forty, each alone as enigmatic as the full ag- 
gregate psychic life can be. Inst<*ad of divi- 
ding the latter into effective elements, she 
dividPH it into personal beings of peculiar 
character. . . . ‘ Herr Pastor, sure there 
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|)e a horse inside/ called out the peasants to 
X after their spiritual shepherd had spent 
hours in explaining to them the construc- 
tion of the locomotive. With a horse inside 
truly everything becomes clear, even tho it 
be a queer enough sort of horse — ^the horse 
itself calls for no explanation ! Phrenology 
takes a start to get beyond the point of view 
of the ghostlike soul entity, but she ends by 
populating the whole skull with ghosts of 
the same order.” [Quoted from Lange, 
Geschichte des Materialismus,” 2d ed., vol. 
ii p. 345.]“-James Psychology, vol. i, ch. 2, 
p. 29. (H. H. & Co., 1899.) 

894. DOGMA DANGEROUS TO DIS- 
PUTE — Air in Arteries of the Dead — I'herefore 
of the Living — The Liver a Manufactory of 
Hlood* — The fact that air is generally found 
in the arteries of dead bodies, which indeed 
only penetrates in the moment in which the 
vessels are cut, led the ancients to the be- 
lief that air is also present in the arteries 
during life. The veins only remained then 
in wliich blood could circulate. It was be- 
lieved to be formed in the liver, to move 
from there to the heart, and through the 
veins to the organs. Any careful observa- 
tion of the operation of blood-letting must 
liave taught that, in the veins, it comes 
from the periphery, and flows towards the 
heart. But this false theory had become so 
mixed up with the explanation of fever ami 
of inflammation that it acquired the au- 
thority of a dogma, which it was dangero\is 
to attack. — Helmholtz Popular Lectures, 
left. 5, p. 211. (L. G. & Co., 1808.) 

895. DOGMAS ONCE IDENTIFIED 

WITH RELIGION — Christianity Not Shaken 
htj Their Overthrow, — We of tlie present 
time can only wonder at the obstinacy with 
which tho self-styled “ orthodox ” have clung 
to the idea that the world with its living 
inhabitants was created in six successive 
days of the year 4004 B. C., the Creator 
resting from his labors on the seventh ; that 
our own terrestrial globe is the fixed center 
of the universe — sun and moon, sLirs and 
planets, revolving around it every twenty- 
four hours; that not more than 0,000 years 
have elapsed since, man was first called into 
being; and that the Noachian deluge ex- 
tended over the whole globe and destroyed 
all the animals then living on its surface, 
except the few pairs that found a refuge in 
the ark. .As each of these positions has been 
successively impugned by scientific research, 
theologians have, raised the cry that the 
foundations of (Jliristianity were being un- 
dermined; and yet they have now, tacitly if 
not openly, agreed to abandon them all, as 
ancient traditions altogether destitute of 
historical value. That theology has gained 
and not lost by this abandonment, I do not 
suppose that any one now doubts. — C auukn- 
ter Nature and Man, leet. 15, p. 410. (A., 

1889.) ‘ 

896. DOGMATISM OF SCIENTIST— 

Lxperience to Prove Matter Eternal. — Cre- 


Di^on 
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ation in the former sense, as the coming into 
existence of matter, does not concern us here 
at all. This process, if indeed it ever took 
place, is completely beyond human compre- 
hension, and can therefore never become a 
subject of scientific inquiry. Natural sci- 
ence teaches that matter is eternal and im- 
perishable, for experience has never shown 
us that even the smallest particle of matter 
has come into existence or passed away. — 
Haeckel History of Creation, vol. i, ch. 1, 
p. 8. (K. P. & Co., 1899.) 

897. DOGS INSEPARABLE AND UNI- 
VERSAL COMPANIONS OF MEN— 

Since the discovery of flint tools in the su- 
perficial formations of many parts of the 
world, all geologists believe that barbarian 
men existed at an eiioriiiou.sly remote period; 
and we know' that at the pre.sent day there 
is hardly a tribe so barbarous as not to have 
domesticated at least tho dog. — Darwin 
Origin of Species, ch. 1, p. 10. (Burt.) 

898. DOGS MADE OBJECTS OF 
WORSHIP — Wild Dogs of European Extrac- 
tion — Native Dogs of South America. — In 
the pampas of Buenos Ayres tlie traveler 
meets w'ith European dogs, which have be- 
come w’ild. They live gregariou.sly in holes 
and excavations, in w'hicli they conceal their 
young. When the horde becomes too nu- 
merous, several families go forth, and form 
new' settlements elsewhere. The European 
dog harks as loudly after it has become wdld 
as does tho indigenous American hairy 
species. Gareilaso as^iu ts that, prior to the 
arrival of the v<painards. the Peruvians had 
a raee of dogs called Pt rros gozyues; and 
he calls the indigenous dog AUco. In order 
to distinguish this animal from the Euro- 
pean variety, it is called in the Qquiohua 
language Runa-atlco. Indian dog, or dog of 
the natives. The hairy Ixuna-alleo appears 
to be a mere variety of the shepherd’s dog. 
It is, however, smaller, has long yellow" 
oehory colored hair, is marked with white 
and brown spots, and has creel and pointed 
ears. It harks continually, but seldom bites 
the natives, however it may attack the 
whites. When the Inoa Pachaeuteo, in his 
religious wars, conquered the Indians of 
Xauxa and Huanca (the present valley of 
Iluancaya and Jauja), and compelled them 
by force to submit to the worship of the 
sun. he found that dogs were made tho ob- 
jeets of their adoratitui. and that the priests 
used the skulls of these animals as wind-in- 
struments, It would also appear that the 
flesh of this eanine divinity was eaten by the 
believers. — IlrMHOLDT Views of Nature, p. 
85. (Bell, 189(5.) 

899. DOING, VALUE OF -^Contrast 

trith Mere Saying — Determines Character 
(Matt, rii, — The most colossal im- 

jirovement which recent years have seen in 
secondary education lies in the introduction 
of tho manual training-schools ; not because 
they w'ill give us a people more handy and 
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practical for doiiicstic life and better skilled 
in trades, but because they will give us citi- 
zens with an entirely different intellectual 
fiber. Laboratory work and shop work en- 
gender a habit of observation, a knowledge 
of the difference between aecuracyand vague- 
ness, and an insiglit into Nature s complexity 
and into tlie inadequacy of all abstract ver- 
bal accounts of real phenomena, which, once 
wrought into tlie mind, remain there as life- 
long possessions. 'Phey confer precision; be- 
cause. if you ai e doing a thing, you must do 
it definitely right or definitely wrong. They 
give honesty; for. when you express your- 
self by making things, and not by using 
words,* it becomes impossible to dissimulate 
your vagueness or ignorance by ambiguity. 
They beget a habit of self-reliance; thet 
keep tho interest and attention always 
cheerfully engaged, and reduce the teacher’s 
disciplinary functions to a minimum. — 
J.\MES Talks to Teachers, eh. 5, p. .*15. (If. 
H. & Co., 1900.) 

900. DOMESTICATION OF ANIMALS 

— Wondet'ftil Triumph of Ilumauiiy. — No- 
where has man pressed his hand so effect- 
ively u|)on Nature as in the domestication 
of animals. It is almost incredible that 
ravening wolv(*s and merciless f(*lines should 
become faithful dogs and jmrring cats; that 
the wild sheep and goat should descend from 
their inacce’^^ible fastnesses, and yield their 
fleece and flesh and milk; that horses, asses, 
camels, elephants, slujuld be induced to lend 
their backs and limbs to light<*u the loads 
of the llrst common carrier. This j>rocess of 
impre'-sing his own qualities on wild crea- 
tures began very early in hi. story and has 
continued uniiit«‘naiptedly from first to last. 
— Masox The llirth of I nvcntioii, Addnss 
a1 f'f nti uarjf of A mcr. l*at< nt Sj/strrn, 
^Vashill(d<oi , h. (\, /<S9/, Proceedings of the 
Pongi'fss. p. 41o 

90 1 . DOMESTICITY — Woman Afakrs 

Ilonu — ,l Child Its ('(lifer , — With the phys- 
ical program carri('d out to tin* last detail, 
the ethifal drama op<*iied. An early result, 
partly of lu-r ^<-\'. ami partly of her passive* 
strain, is the founding through the ifistru- 
mentality of the lii -^t savage mother of a 
new and a beautiful social state — domes- j 
ticity. While man, re-t!c^is, eager, liuugry, i 
is a wanderer on tlfc eailh, woman makes a | 
honu*. And tho this liome be but a platform j 
of sticks and Iimvcs. such as the gorilla j 
builds on a it becfjmcs the first great ; 

schoolroom of the human rac-e. For one day \ 
there apoeai> in this roofless room that ! 
which is to teaeh th<* teaerhers of the world 
— a little (hild. — Dm mmond Ascent of Man, 
ch. 8, p. 2S0. (d. F,1!M)0.) 

902. DOMINION OF MAN OVER NA- 
TURE-— -/"V) tee r (ff ( ’ooTfl i n (il i n g Impn H-dnrtm I 

Analysis and ('om pari son of I (has I hr Foun- 
dation of Human hanguagt. — Heyoiid a 
dou!)f. man ... in some way pos-sesses. 
by virtue ff his superif,r brain, a jmwer of 


coordinating the impressions of his senses, 
which enables him to understand the world 
he lives in, and by understanding to use, re- 
.sist, and even in a measure rule it. Nd hu- 
man art shows the nature of this human at- 
tribute more clearly than does language. 
^Inn shares with the mammalia and birds 
the direct expression of the feelings by emo- 
tional tones and interjectional cries; the 
parrot’s power of articulate utterance al- 
most equals his own; and, by association of 
ideas in some measure, some of the lower 
animals have even learned to recognize words 
he utters. But, to use words in themselves 
unmeaning, as symbols by which to conduct 
and convey the complex intellectual proc- 
esses in which mental conceptions are sug- 
gested, compared, combined, and even an- 
alyzed, and new ones created — this is a fac- 
ulty which is scarcely to be traced in any 
lower animal. — Daniel Wilson AnthropoU 
1 ogy, ch. 2, p. 5. (Hum., 1885.) 

I 903. Control by Obedience 

; to Law, — A great philosopher has ob.served 
i that we can command Nature only by obey- 
j ing her laws; and this principle is true 
I even in regard to the astonishing changes 
j which arc superinduced in the qualities of 
certain animals and plants by domestication 
and garden culture. . . . Wc can only 

(‘fleet such surprising alterations by assist- 
ing the development of cerniin instincts, or 
by availing oiirs(*lves of that mysterious law 
! of th(‘ir organization by which individual 
])eeuliarities are transmissible from one gen- 
eration to another. — Lykll Principles of 
(leology, bk. i. eh. 9, p. 151. (A., 1854.) 

904. DOUBT AS A DISEASE— 

* ticism Carried to Absurdity — Discussion 
' Pn r< nting Action. — “ To one whose mind is 
! healthy thoughts (tome and go unnoticed; 
i with me they have to be faced, thought 
; about in a peculiar fashion, and then dis- 
pcisrd of as finished, and this often when I 
am utterly wearied and would be at peace; 
but the ('all is imperative. This goes on to 
the liindran<'(* of all natural action. If 1 
were told that tin* staircase was on fire and 
! bad only a uunute to escape, and the 
thought ar(»s(* — ‘ Have they sent for fire-en- 
gines? Is it probal»le that tlie man who has 
the key is on liand? Is the man a careful 
>ort of person? \\ ill the k(*y be hanging on 
a peg? Am I thinking riglitly? IVrhaps 
they don't lock the depot’ — my foot would 
be lifted to go down; 1 should he (ronsclous 
to excitement that I w'us losing my chance; 
but i should be unable to stfr until all these 
absurdities were entertained and disposed 
of. In the most critical moments of my life, 
when I oil gilt to have b(»en so engrossed as 
to h‘ave no room for any seeondary 
thoughts, I have been oppressed by the ina- 
liility to be at peace. And in tlie most or- 
dinary eircunistanees it is all the same. Lei 
me instance the oth<*r morning I went to 
walk. The day was hiting cohl, but T was 
unable to proceed except by jerks. Once I 
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cot arrested, my feet in a muddy pool. Ono 
foot was lifted to go, knowing that it was 
not good to be standing in water, but thero 
I was fast, the cause of detention being the 
discussing with myself the reasons why [ 
should not stand in that pool.” — T. S. 
CiotJSTON, quoted by James in Psychology, 
vol. ii, ch. 21, p. 284. (H. H. & Co., 1899.) 

905. DOUBT CONSECRATED BY 
DESCARTES — His Search Still for Certainty. 

q'he central propositions of the whole 

“ Discourse ” [of Descartes on ‘‘ The Right 
Use of tlie Reason”] arc these: Tliere is a 
path that leads to truth so surely that any 
one who wi-1 follow it must needs reach the 
goal, whether his capacity be great or small. 
And there is one guiding rule by which a 
man may always lind this path, and keep 
himself from straying when he has found it. 
This golden rule is — give unqualified assent 
to no propositions but thos(‘ the truth of 
which is so clear and distinct that they can- 
not be doubted. The enunciation of this 
great fir^t commandment of science conse- 
crated doubt. . . . When I say that 

Descartes consecrated doubt, you must re- 
member that it was that sort of doubt which 
Goethe has called “the active skepticism, 
whose whole aim is to conquer itself"; and 
not that other sort which is born of flip- 
pancy and igmyaiU'C, and whose aim is only 
to perpetuate itself, as an excuse for i<lh‘- 
ness and indifference. Rut it is im])nssi]>h* 
to define what is meant by scientific doubt 
better than in Descartes’s own words. After 
describing the gradual progress of his nega- 
tive criticism, he tells us: “ For all that, f 
did not imitate the skeptics, who doulit only 
for doubling’s sake, and pretend to be al- 
ways undecided; on the contrary, my whole 
intention was to arrive at certainty, and to 
dig away the drift and the saml until I 
reached the rock or the clay Ix-ncath.” — 
TIuxlkv 7j(iy Sermons, serm. 14, p. .’]2:b (G. 

P. P., 1899.) 

900. DREAD OF THE IRREVO- 
CABLE — An Undecided Chararivr. — Against 
this impulse [to act and end suspense 1 we 
have the dread of the irrevocable, whi<*h oft- 
en engenders a type of character incapable 
of prompt and vigorous resolve, except per- 
haps when surprised into sudden activity. 
Those two opposing motiv<*s twine round 
whatever other motives may be present at 
the moment when decision is imminent, and 
tend to preidpitate or retard it. 'fhe conllict 
of those motives so far as they alone alfcet 
the matter of decision is a conllict as to 
when it shall occur. One says “ now,*’ the 
other says “not yet.”--,TAMKS IKsycholmjif. 
vol. n, ch. 26, p. 5:i0. (H. if. & Co.. 1899!) 

007 . DREAM A BRIEF INSANITY- 

Dreawer Has the Corrective of Wakiny — 
Jhe ISormal Mind Restored hy Touch of F.r- 
crnal World. — The parallelism between 
^canis and insanity has boon pointed out by 
m^ost writers on the subject. Kant observed 

at the madman is a dreamer awake, and 


more recently Wundt has remarked that, 
when asleep, we “ can experience nearly all 
the phenomena w'hich meet us in lunatic 
asylums.” The grotesqueness of the com- 
binations, the lack of all judgment as to 
consistency, fitness, and probability, are 
common characteristics of the short night- 
dream of the healthy ami the long day- 
dream of the insane. Rut one great differ- 
ence marks off the two domain-J. When 
dreaming, we are still sane, and shall soon 
prove our .sanity. Aftei’ all, the dream of 
the sleeper is corrected, if not so rajddly as 
the illusion of the healthy waker. As soon 
as the familiar stimuli of light and sound 
.set the peripheral sense-organ^ in activity, 
and call back the nervous system to its com- 
})lete round of healthy action, the illusion 
disappears, ami we smile at our alaiins and 
agonies, saying, “ Rehold, it was a dream! ” 
— Sully lilusions, ch. 7, p. 182. (A., 1897.) 

DOS. DREAM - LIFE INFLUENCES 
OUR WAKING HOURS— Thus. Paul Rade- 
stock, in the work “ Schlaf und Traum ” 
[Sleep ami Dream], tells u>: “ When 1 have 
been taking a walk, with my thoughts quite 
j unfettere<l, tin* idea has often oi'curred to 
' me that I had seen, h(‘ai(l. or thought of 
' this or that thing once before, without being 
; able to recall when. wIumc. and in wliat cir- 
i cumstances. This happened at the time 
: when, with a vii*w to the publication of 
I tin* present work, I wa> in tin* habit of 
, ke(*ping an exact recor«l of my dream^. (’on- 
] sequently I was able to turn to tlii^ after 
these imj)ressions. and on doing so I gener- 
; .‘illy bmnd the conjeeture confirmed that f 
; had previously dreamed something like it.” 

' Scientific imjiiiry is oft(*n said to destroy 
; all beautiful thoughts about Xaluie and 
■ l!fe; but while it ilestroys it creates. Ts it 

; not almost a romanti<* iilt’a that iiut as our 
i vakiug lib' images itself in mir dreams, so 
! our <iream-life may scml bark somt* of its 
; shadowy ])bantoms into our ]>rosaie every- 
: day world, tjuicliing this with something of 
'• its own weird beaut v? — S ully IJlusi(o\s, (-h. 

I 10, p. 27o. (A., 1S97.) 

!)<>!>. DRUDGERY OF ENGINE-ROOM 
1 LESSENED — The ^leehnnirnl Stola r. — I* or .a 
I good many years inccbanical stokers have 
1 been devised in various forms; they are 
’ stea<lily eoming into favi'r in im]unv('d and 
’ economical types, comphding the moderni- 
i zation of fuel-burning, and aboli'^hing a 
; most op]ucssivc form of drudgery. As the 
I automatic hopper, fillctl witli tine coal, glides 
' t() ami fro above a furnace providnl with 
; moving grate-bars, wc bcln4d the latest term 
of that marvelous adv.ancc which began 
i when the savage first laboricmsly kindled a 
i blaze to warm bis bands or to cook bis 
j breakfast. — Tles Flume. Fleet rlrifj/. nnd the 
; Camera, ch. o, ]>. 6. ( D. tV* Hel\. lltbO. ) 

9 1 0. DUALISM OF PLATO AND MILL 

i — (^alrinism Truer to Sei(}if}/it‘ Thnught . — • 
I Now in these strong assertions it ^t'cms to 
1 ino that the Ualvinist is much more nearly 
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in accord with our modern knowledge tlian 
are Plato and Mill. It is not wise to hazard 
statements as to what the future may bring 
forth, but I do not see how tlie dualism im- 
plied in all these attempts to refer good and 
evil to different creative sources can ever be 
seriously maintained again. The advance of 
modern science carries us irresistibly to 
what some German philosophers call mon- 
ism, but 1 prefer to call it monotheism. — 
Fiske Throuqh Xaturv to (iod^ pt, i, ch. 4, 
p. 22. (11. M. & Co., 1900.) 

911. DUALITY OF THE MIND— A 

Beneficent Delusion . — A gentleman of re- 
spectable birth, excellent education, and 
ample fortune, engaged in one of the high- 
est departments of trade, . . . and be- 

ing induced to embark in one of the plau- 
sible speculations of the day . . . was 

utterly ruined. Like other men, he could 
bear a sudden overwhelming reverse better 
than a long succession of petty misfortunes, 
and the way in which he conducted himself 
on the occasion met w ith unbounded admira- 
tion from his friends. He withdrew', how- 
ever, into rigid seclusion, and being no 
longer able to exercise the generosity and 
indulge the benevolent feelings which had 
formed the happiness of his life, made him- 
self a substitute for them by day-dreams, 
gradually fell into a state of irritable de- 
spondency, from which he only gradually 
recovered with the loss of reason. He now' 
fancied himself possessed of immense w'calth, 
and gave without stint his imaginary riches. 
He has ever since been under gentle re- 
straint, and leads a life not merely of happi- 
ness, but of bliss; converses rationally, 
reads the new'spapers, w'herc every tale of dis- 
tress attracts his notice, and being furnished 
with an abundant supply of blank checks, he 
fills up one of them with a munificent sum, 
sends it off to the sufferer, and sits down to 
his dinner with a happy conviction that he 
has earned the right to a little indulgence 
in the pleasures of the table; and yet, on a 
serious conversation with one of his old 
friends, he is quite conscious of his real 
position, but the conviction is so exquisitely 
painful that ho will not let himself believe 
it. — ^^I(iAN Dualitj/ of the Mind, quoted by 
James in Psychohufu, vol. ii, eh, 2fi, p. 567. 
(H. H. <S:Co.. 1899.) 

912. DURATION OF LIFE OF ANTS 

— Hcience ficveisrs Popular EHtimatc — 
Vain of Experimrnt . — I have already men- 
tioned that the previous view's as to the du- 
ration of life of ants turn out to be quite 
erroneous. It was the general opinion that 
they lit^ed for a single year. Two of my 
queen ants lived, the one nearly fourteen, 
the other nearly fifteen years, viz., from 
December, 1874, ^to July, 1*887, and August, 
1888, respectively. During the w'hole time 
they enjoyed perfect health, and every year 
have laid eggs producing workers, a faet • 
which suggests physiological conclusions of 
great interest. r liave, moreover, little 


doubt that some of the workers now in this 
nest were among those originally captured, 
the mortality after the first few weeks hav- 
ing been but small. This, however, I cannot 
prove. — Avebury Ants, Bees, and Wasps, ch. 
2, p. 41. (A., 1900.) 

918. DURATIONS OF THE CELES- 
TIAL PERIODS-— JfiWiows of Ages Are But 
tieconds of the Eternal Clock, — ^These dura- 
tions of celestial periods exceed the ordinary 
idea of time which man has when he won- 
ders at the age of a centenarian. These si- 
dereal events, which are only reproduced 
after thousands of centuries, and which ap- 
pear to us very rare occurrences, are, on the 
contrary, frequent phenomena of eternity. 
These periods of millions of ages are but 
the secomls of the eternal clock. — Flam- 
MAttioN Popular Astronomy, p. 45. (A.) 

914. DUST A SOURCE OF BEAUTY 
AND FERTILITY — Tints of Spring and Au- 
tumnal Skies — Rain Brings Fertility from 
Heaven. — In spring we have a bluer sky and 
greater transparency of the atmosphere; in 
autumn, even on very fine days, there is aK 
ways a kind of yellowish haze, resulting in 
a want of clearness in the air and purity 
of color in the sky. These phenomena are 
quite intelligible when w'C consider that dur- 
ing winter less dust is formed, and more is 
brought down to the earth by rain and snow, 
resulting in the transparent atmosphere of 
spring, while exactly opposite conditions 
during summer bring about the mellow 
autumnal light. Again, the well-known 
beneficial effects of rain on vegetation — as 
compared with any amount of artificial wa- 
tering, tho no doubt largely due to the 
minute quantity of ammonia which the rain 
bring.s down with it from the air — ^must yet 
be partly derived from the organic or min- 
eral particles which .serve as the nuclei of 
every raindrop, and which, being so minute, 
are more readily dissolved in the soil and 
appropriated as nourishment by the roots of 
plants. — W ai.la(’E The Wonderful Century, 
ch. 9, p. 84. (D. M. & Co„ 1899.) 

915. DUST MAKES PATH OF SUN- 

BEAM VISIBLE — Every one has seen the 
floating dust in a sunbeam when sunshine 
enters a partially <larkcned room; but it is 
not generally knowm that if there was abso- 
lutely no dust in the air the path of the 
sunbeam would be totally black and invis- 
ible, wlnle if only very little dust was pres- 
ent in very minute particles the air would 
be as blue as a summer sky. — Wallace The 
Wonderful Century, ch. 9, p. 70. (D. M. & 

Co., 1899.) 

01 6. DUSt OP MOUlfTAnrS-OJarirr 

fj rinds Rooks to Powder — Blue of Alpine 
Lake. — The rocks over which glaciers pass 
are finely ground and pulverized by the ice. 
or the stony emery embedded in it; and the 
river which is.sucs from the snout of every 
glacier is laden wdth suspended matter. 
When such glacier- w'ater is placed in a tall 
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Mass iar, and the heavier particles are per- 
mitted to subside, the liquid column, when 
viewed against a dark background, has a de- 
cidedly bluish tinge. The exceptional blue- 
ness of the Lake of Geneva, which is fed 
with glacier-water, may be due, in part, to 
na-ticles small enough to remain suspended 
lon^ after their larger and heavier com- 
panions have sunk to the bottom of the lake. 
L-Tyndall Fragments of SciencCf vol. i, ch. 
5, p. 137. (A., 1897.) 

917. DUST 6F THE AIR PROVED 
TO BE ORGANIC — Germs in the Air a Cause 
of Disease. — It was Tyndall who first laid 
down the general principles upon which our 
knowledge of organisms in the air is basetl. 
That the dust in the air was mainly organic 
matter, living or dead, was a comparatively 
new truth; that epidemic disease was not 
due to “ bad air ” and “ foul drains,” but to 
germs conveyed in the air, was a prophecy 
as daring as "it was correct. From these and 
other like investigations it came to be recog- 
nized that putrefaction begins as soon as 
bacteria gain an entrance to the putrefiable 
substance, that it progresses in direct pro* 
portion to the multiplication of bact(*ria, 
and that it is retarded when they diminish 
or lose vitality. — N ew'man Bacteria, ch. .3, 
p. 101. (G. P. P., 1899.) 

918. DUST ON HIGHEST MOUN- 

TAINS — Granular t^now or YfU’c. — The nev<^ 
is composed of stratified granular snow 
which is white or grayish white in color. 
The snow on high mountains is apt to be ex- 
ceedingly fine, light, and dry w'hen first 
formed; but by partial melting and refreez- 
ing it acquires a coarse, granular texture, 
much like compacted hail, and also becomes 
consolidated and hard. The surface of the 
n<5v6 is many times so softened by the 
warmth between summer siorms that a thin 
crust of ice is formed \vhen the tempeiature 
is again lowered. This crust is buried be- 
neath the next succeeding snowfall and re- 
mains in the growing deposit as a thin 
stratum of ice. Ncv(’\s are almost entirely 
free from stones or dirt, altho even on the 
highest mountains the dust borne from 
naked cliffs is widely spread over their sur- 
faces and diminishes their brilliancy. This 
general dust-covering is frequently not no- 
ticeable until some really clean snow’ sur- 
face is brought in contrast with it. When a 
lake on the nC‘v6 is drained and leaves a 
fresh surface of dazzling wiiiteness, the sur- 
rounding area frequently shows a gray tint 
by contrast, thus revealing the presence of 
dust which has been sprinkled over it. 
Sometimes the covering of dust, especiallv 
on the lower portions of the n6v6s of Alpine 
^ ^^nfficiently pronounced to form 

a definite division plane wiien buried by 
subsequent snowfalls. Illustrations of such 
an occurrence may frequently be seen in the 
walls of fissures. — Russell Glaciers of 
^orih America, int., p. 4. (G. & Co.. 1807.) 


910. DUST OIT THE HIGH SEAS— 

Volcanic Products Carried Afar. — The very 
finely divided volcanic dust is often borne 
to enormous distances from the volcano out 
of which it has been ejected. The force of 
the steam-current carrying the fragments 
into the atmosphere is often so great that 
they rise to the height of several miles 
above the mountain. Here they may actu- 
ally pass into the upper currents of the 
atmosphere and be borne away to the dis- 
tance of many hundreds or thousands of 
miles. Hence it is not an unusual circum- 
stance for vessels at sea to encounter at 
great distances from land falling showers of 
this finely divided, volcanic dust.-— Judd 
Volcanoes, ch. 4, p. 71. (A., 1899.) 

920. DUST, VOLCANIC— Cmricd 
Bound the W orld — f^kies Long Reddened hy 
Reflection — Fruption of Krakatau. — A re- 
markable confirmation of this theory w’^as 
given during the two or three years after 
the great eruption of Krakatau, near Java. 
The volcanic debris was shot up from the 
crater many miles high, and the heavier 
portion of it fell upon the sea for several 
hundred miles around, and w’as found to be 
mainly composed of very thin flakes of vol- 
canic glass. ]Miich of this w’as of course 
ground to impal])ablc dust by the violence of 
the discharge, and was carried up to a 
height of many miles. Here it w^as caught 
by the ret\irn current of air continually 
flowing northward and south w’ard above the 
equatorial zone ; and as these currents 
reach the temperate zone where the surface 
rotation of the earth is less rapid they con 
tinually Ilow' eastward, and the fine dust 
was thus carried at a great altitude com- 
pletely round the earth. Its effects w’ero 
traced some months after the eruption in 
the appearance of brilliant sunset glow’s of 
an exceptional character, often flushing w’ith 
crimson the whole western half of the vis- 
ible sky. Tliose glows continued in dimin- 
ishing splendor for about three years, they 
wore seen all over the temperate zone; and 
it was calculated that, before they finally 
disappeared, some of this fine dust must 
Iftivc traveled three times round the globe. — 
Wallace The W^ondcrful Century, ch. 9, p. 
77. (D. M. & Co., 1899.) 

921. — ; Vast Quantity — In- 

calculable Minuteness. — Mr. Wbymper re- 
lates that, while standing on the summit of 
Chimborazo, he w’itnessed an eruption of 
Cotopaxi, w’hioh is distant more than fifty 
miles from the former mountain. The fine 
volcanic dust fell in great quantities around 
him, and lie estimated that no less than two 
millions of tons must have been ejected 
during this slight outburst. Professor Bon- 
iiey has examined this volcanic dust from 
Cotopaxi, and calculates that it would take 

^ from 4,000 to 2f>,000 particles to make up a 
grain in W’eight. — J udd Volcanoes, ch. 4, p. 
ri9.||(A., 1899.) 
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922. DUTY TO HUMANITY — C(m- 

quests of Science Belong to the Race, — I 
hold it to be the duty of naturalists, not 
merely to meditate upon improvements and 
discoveries in the narrow circle to which 
their specialty confines them, not merely to 
pore over their one study with love and 
care, but also to seek to make the important 
general results of it fruitful to the mass, 
and to assist in spreading the knowledge 
of physical science among the people. The 
higliest triumph of the human mind, the 
true knowledge of the most general laws of 
Nature, ought not to remain the private pos- 
session of a privileged class of learned men, 
but ouglit to become the common property 
of all mankind. — H akcket. Iliftton/ of Crea- 
iiotu vol. i, ch. 1, p. 4. (K. P. & Co., 1899.) 

923. DWELLINGS DEFENSIBLE— 

Borne of the Trap-door Spider. — Trap-door 
spiders display the curious instinct of pro- 
viding their nests with trap-doors. The 
nest consists of a tube, excavated in the 
earth to the depth of half a foot or more. 
In all save one species the tube is un- 
branched; it is always lined with silk, 
which is continuous with the lining of 
the trap-doors, of which it forms the 
hinge. In the species which constructs a 
branching tube, the branch is always single, 
more or less straight, takes origin at a 
point ‘situated a few inches from the orifice 
of the main tube, is directed upwards at an 
acute angle with that tube, and terminates 
blindly just below the surface of the soil. 
At its point of junction with or departure j 
from the main tube it is pnAided with a 
trap-door resembling that which ch>ses the I 
orifice of the main tube, and of such a size 1 
and arrangement that when clnstul against | 
the opening of tiu* brancli tube it just fills i 
that opening; while when turned outwards, \ 
so as to unc(»rk this opening, it just fills the ! 
diameter of the main tube: the latter, j 
therefore, is in this species |)rovi<led with i 
two trap-doors, one at the surface of the 
soil, and tlie otlier at tlie fork of tlie 
branched tube. — R omanes Animal Intelli- 
gener, ch. (}. p, 21.3. 189!),) 

924. DWELLINGS, ELEVATED, 
MOST HEALTHFUL — Bfihg/otudm J}uUt*<ni 
Artifieial Mounds. — It was Hippocrates. head 
master of tlu? art <d fiealing, wlio pointc‘d 
out that elevated situations are more ad- j 
vantageous as the site of dwellings than the i 
low, and that the Rabvloiiians wlio built in | 
the vallej's of rivers, or on r)ther low ground, | 
as a rule erected their dwelling.s upon artifi- ' 
cial mounds.— \i,.snEiuj Die grsunde Woh- 
nxing. (Translated for Scien t Ific Side- 
Lights.)* 

925. DYING-PLACE OF A RACE- 

The Btianacos^ (iolgotha . — It is well known 
that at the southern extremity of Pata- 
gonia the hiianacos have a dying-place, a 
spot to which all individuals inhabiting thei 
surrounding plains repair at the approa.lt 
of death to depo-'iu their bones. Darwin and 

t 


Fitzroy first recorded this strange instinct 
in their personal narratives, and their obser- 
vations have since been fully confirmed by 
others. The best known of these dying- or 
burial-places arc on the banks of the Santa 
Cruz and Gallegos rivers, where the river 
valleys are covered with dense primeval 
thickets of bushes and trees of stunted 
growth ; there the ground is covered with 
the bones of countless dead generations. 
“ The animals,” says Darwin, “ in most cases 
must have crawled, before dying, beneath 
and among the bushes.” A strange instinct 
in a creature so preeminently social in its 
habits: a dweller all its life long on the 
open, barren plateaux and mountainsides! 
What a subject for a painter! The gray 
wilderness of dwarf thorn-trees, aged and 
grotesque and seanty-leaved, nourished for a 
thousand years on the bones that whiten the 
stony ground at their roots; the interior lit 
faintly with the rays of the departing sun, 
chill and gray, and silent and motionless — 
the luianacos’ Golgotha. — HrnsoN \atural- 
ist in La Plata, ch. 21, p. 310. (C. & IL, 

1895.) 

920. EARNESTNESS OF SCIENCE 

— Reaehing toirard the Infinite. — The great 
and solemn spirit that pervades the intel- 
leetu.al labor [of science] arises from the 
sublime eonseiousness of striving toward the 
infinite, and of grasping all Hiat is reveal(Mi 
to ns amid the boundless and inexhaustible 
fulness of creation, development, and being. 
'Ibis active striving, which has existed in all 
ages, must frc(piently, and under various 
forms, liave dclmled men into the idea that 
they bad reached the goal, and iliscovered 
the principle which could exr>lain all that is 
variable in the organic world, and all the 
fibenomena revealed to ns by >eji*'Uous per- 
eeptiim. — llrMiioi.DT Cosmos, vol. iii, p. 11. 
(11., 1S97.) 

?>27. EARTH A MAOVET— Revolution 
of Maguf'tie Pole, — One (if the striking exhi- 
bitions (if magnetism i.s found in the earth. 
'File earth itsedf is a gi^at magnet; and 
there is good reason for lielieviug that it is 
an elect roniagiiet of gn^at povvMU*. The mag- 
netic poles of the earth are not ('xactly co- 
incident with the g(‘ograpbieal poles, .nel 
they are not constant, 'riuurn is a gradual 
deviation going on, hut as it fnllows a ci r- 
tain law mariners .are able to tell just wIimI 
the deviation shotild he at a certain time. 
'Fhe magnetic pole revolves around tlu^ polar 
axis of the earth om^e in about 320 years. -- 
Kusiia Okay Sature^s Mirarlrs, vol. iii. 
ch. 4. p. 32. (K. II. & II., 1900.) 

928. EARTH AS VIEWED FROM 
WITHOUT — An Imaginary Deneripfion hg u 
Scientist of the Moon. — The aoademieians «if 
the moon doubtless say, in tludr turn, with 
an assurance nT> less convinced. “The earth 
is ('(jiiiposed of elements dissimilar and very 
(»\Lraordinai y. One, which forms the nu- 
cleus of the body and whi('h gives birth to 
fixed spots, appears to have sonu* eonsi^t 
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n<.v but it is covered with another ele- 
!S’ of a strange constitution, which ap- 
Jjfars to have neither body, nor stability^ 


lor coniiniiftnce. - . n j* 

pnsitv It takes all forms, moves m all di 
: tions, obeys all shocks, submits to all im 
mlses is extended, contracted, condensed, 
inn-ars and disappears, without our being 
ible to imagine such strange metamorpho- 
ses This is the world of instability, the 
planet of revolutions. It experiences in turn 
ill imaginable disasters. It seems to be 
matter in fermentation, which tends to dis- 
mlve We only see storms, cyclones, whirl- 
winds and acts of violence of all sorts. 
They assert that there are inhabitants on 
bhis planet; but on what point can they 
live’ Is it on the solid element of the body? 
They would be crushed, suffocated, asphyxi- 
ated drowned bv that element which weighs 
on them from all sides. Is it through the 
openings in this mobile curtain that they 
can enjoy, as we do, the pure ether of the 
heavens? But how can we suppose that 
they might not at any moment be torn from 
the soil by the violence of the disorders 
which torment the surface? Do they wish 
to place them on the light and mobile 
stratum which hides from us so often the 
aspect of the terrestrial nucleus? How can 
they be maintained upright on this element 
without solidity? . . . There is no ne- 

cessity for long consideration to prove con- 
clusively that this planet is very vast, but 
that it is no place for animated beings. 
The whole earth is not worth the soul of a 
single Selenite. If, however, they will insist 
that it may have inhabitants, we will con- 
sent with pleasure, provided that they com- 
pare them with fantastic beings floating at 
the pleasure of all the forces which contend 
with each other on this aeriform planet. 
There can only exist there rather coarse 
animals. Such are, in our opinion, the only 
inhabitants which can people the earth. 

The scientists of the moon have, as we 
see, the ability to prove, in the most cate- 
gorical manner, to the ignorant who sur- 
round them, that the earth, not being habit- 
able, should not be inhabited, and that it is 
made solely to serve as a clock to the moon 
and to shine during the night. — Fl.vmm.v- 
Rton Popular Astro 7 iomyf bk. ii, ch. 0, p. 
159. (A.) 


It has neither color nor 


929, EARTH, CONVULSIONS OF- 

Ancient mid Modern Catastrophes Com- 
pared . — We know that subterranean move- 
ments and volcanic eruptions are often at- 
tended not only by incursions of the sea. but 
also by violent rains, and the. complete de- 
rangement of the river drainage of the 
inland country, and by the damming u]> of 
the outlets of lakes by landslips, or obstruc- 
tions, in the courses of subterranean rivers, 
such as abound in Thessaly and the ^forea. 
»e need not therefore be surprised at the 
variety of causes assigned for the tradi- 
lonal floods of Greece, by llerodotus, Aris- 
otle, Diodorus, Strabo, and others. As to 


the area embraced, had a'll the Grecian del- 
uges occurred simultaneously, instead of 
being spread over many centuries, and had 
they, instead of being extremely local, 
reached at once from the Euxine to the 
ROuthwe.stern limit of the Peloponnesus, and 
from ^lacedonia to Rhodes, the devastation 
would still have been more limited than that 
which visited Chile in 1835, when a volcanic 
eruption broke out in the Andes, opposite 
(Jhiloe, and another at Juan Fernandez, dis- 
tant 720 geographical miles, at the same 
time that several lofty cones in the Cor- 
dillera, 400 miles to the eastward of that 
island, threw out vapor and ignited matter. 
Throughout a great part of the space thus 
recently shaken in South America, cities 
were laid in rnins. or the land was per- 
manently n])heaved, or mountainous waves 
rolled inland from the Pacific. — Lyell Prin- 
ciples of (ieoloijy, bk. ii, ch. 22, p. 357. (A., 

1854.) 

939. EARTH, COOLING AND CON- 
TRACTION OF — Earthquakes and Volcanoes 
Miijhtier in Early Tunes . — The general re- 
sult which we should arrive at would be that 
in past ages the loss of heat was more rapid 
than it is at present. Now the contraction 
of a body as it cools is for low tempera- 
tures proportional to its loss of heat, and 
this law is also probably true for contrac- 
tion as it takes place from high tempera- 
tures. (Contraction of the earth^s nucleus be- 
ing more rapid than it is at present, it is 
probable that phenomena like elevations and 
depressions would be more rapid than they 
are at present, and generally all changes 
due to Plutonic action, as has already been 
pointed out by Lord Kelvin (Sir William 
Thomson), must have been more frequent 
and intense than they are at the present 
day. We have, therefore, every reason to 
imagine that earthquakes which belong to 
the category of phenomena hero referred to 
were also numerous and occurred on a 
grander scale (hiring the earlier stages of 
the world’s history than they do at present, 
and seismic and volcanic energy, when con- 
sideri^d in refereiu’e to long periods of time, 
is probably a decreasing energy. — M ilne 
Earthquakes^ ch. 13, p. 2,3(1. (A., 1890.) 

931. EARTH, DESTRUCTION AND 
RENOVATION OF ITS SURFACE— T/ieor*/ 
of Aristotle. — When we consider the ao- 
quaintanee displayed by Aristotle, in his 
various works, with the destroying and ren- 
ovating powers of Nature, the introdindory 
and concluding passages of the twelfth ehap- 
ter of his “ Meteor ies ’’ are certainly very 
remarkable. In the first sentence he says. 
‘‘ The distribution of land and sea in par- 
ticular regions does not endure thnmghout 
all time, but it becomes sea in those parts 
where it was land, a?id again it bivomes land 
where it was sea : and there is reason for 
blinking that these idianges take place ac- 
cording to a certain system, and within a 
certain period.” The concluding observation 
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is as follows : “ As time never fails, and the 
universe is eternal, neither the Tanais nor 
the Nile can have flowed forever. The 
places where they rise were once dry, and 
there is a limit to their operations; but 
there is none to time. So also of all other 
rivers; they spring up, and they perish; 
and the sea also continually deserts some 
lands and invades others. The same tracts, 
therefore, of the earth are not some always 
sea, and others always continents, but every- 
thing changes in the course of time.** — 
Lyell Pt'inriphs of (Joology, bk. i, ch. 2, p. 
13. (A., 1854.) 

932. EARTH, ELEVATION AND SUB- 
SIDENCE OF — Slow Movement through Cen- 
turies . — Lyell estimated that the average 
rate of rise in Scandinavia has been about 
two and a half feet per century. At the 
North Cape the rise may have been as much 
as five or six feet per century. Observa- 
tions made at the temple of Jupiter Sera- 
pis, between October, 1822, and July, 1838, 
showed that the ground was sinking at the 
rate of about one inch in four years. Since 
the Roman period, when this temple was 
built, the ground has sunk twenty feet be- 
low the waves. Now the floor of the temple 
is on the level of the sea. Lyell remarks 
that if we reflect on the dates of the prin- 
cipal oscillations at this place there appears 
to be connection between the movements of 
upheaval and a local development of vol- 
canic heat, whilst periods of depression are 
.concurrent with periods of volcanic quies- 
cence. — Milne Earthquakes, ch. 21, p. 351. 
(A., 1890.) 

933. EARTH ENRICHED BY MATE- 
RIALS FROM PlYPlISL-- M atter from Distant 
Space Contiyiiwlly Urairn In. — Let it suflieo 
that we recognize, as one of the earlie-it 
stages of our earth's history, her condition 
as a rotating mass of glowing vapor, cap- 
turing then as now, but far more actively 
then than now, masses of matter which ap- 
proached near enougli, and growing by these 
continual indrafts from without. From 
the very beginning, as it would seem, the 
earth grew in this way. Thi.- firm earth on 
which we live represents an aggregatif)n of 
matter not from one portion of space, but 
from all space. All tliis is upon and within 
the earth, all vegetable forms and all ani- 
mal forms, our bodies, otir brains, are 
formed of materials which have been drawn 
in from those depths of space surrounding 
us on all sides. This hand that I am now 
raising contains particles which have trav- 
eled hither from regions far away amid the 
northern and southern constefla lions, par- 
ticles drawn in towards the earth by proc- 
esses continuing millions of millions of ages, 
until after multitudinous changes the chap- 
ter of accidents has so cond)ined them, and 
so disturbed them in plants and animals, 
that after coining to Mrrn portions of my 
food they are here present before you. Pass- 
ing from the mere illustration of the' 


thought, is not the thought itself striking 
and suggestive, that not only the earth on 
wdiich we move, but everything we see or 
touch, and every particle in body and brain, 
has sped during countless ages through the 
immensity of space? — Proctor Our Place 
among Infinities, p. 9. (L. G. & Co., 1897.) 

934. EARTH FEELS CHANGES ON 

SUN — Cosmic Influence — Auroras Follow Vari- 
ation of Sun-spots , — The relation between 
the aurora borealis and the sun-spots was 
studied and finally proved by Fritz, Loomis, 
and Lovering. Fritz appears to have been 
the first who distinctly laid down the law 
that the number and importance of tbe 
auroras follow exactly the same variation 
as the spots on the sun, so that the epochs 
of the maxima and minima coincide almost 
exactly for the two orders of phenomena. — 
Anc.ot Aurora Borealis, ch. 5, p. 96. (A., 

1897.) 

935. EARTH FORMING S T I L L — 

Ceaseless Circulation of the Solid Materials 
of the (Jlohc . — Over every part of the earth's 
surface these three grand operations of the 
disintegration of old rock-ma.sses, the trans- 
port of the materials so produced to lower 
levels, and the a<*cumulation of the.se ma- 
terials to form new rocks, are continually 
going on. It is by the varied action of these 
(lenuding agents" upon rocks of unequal 
hardness, occupying ditVerent positions in 
n‘lation to one another, that all the external 
featun‘s of hills, and ])lains, and mountains 
owe their origin. — J l’di) Volcanoes, ch. 10, ]). 
284. (A., 1899.) 

93(L EARTH HELD TO BE A GREAT 
METEORITE — Rut in recent years a num- 
ber of very important facts have been di'->- 
covered wliich may well lead us to devote a 
closer attention {o the eomposition ami 
strueture of meteorites. It has been shown, 

the one hand, that some meteorites eon- 
tain siibstanees ])reeisely similar to those 
whieh are sometimes brought from the 
earth’.s interior during volcanic outbnr.sts; 
arnl. on the other haml, there have been fle- 
teeted, among some of the ejections of vol- 
earK)es. bodies which ho closely resemble 
meteorites that tluw were long mistaken for 
them. Both kinds of observation seem to 
point to the conclusion that the earth’s in- 
terior is composed of similar materials to 
tluj-e whieh we find in tbe small planets 
ealle<l meteorites. — J udd Volcanoes, ch. IL 
p. 315. (A., 1899.) 

937. EARTH, HUMAN DWELLINGS 
ENGULFED IJH— Fissures Opened and Clo^d 
in Earthquake . — Almost all large earth 
quakes have produced cracks in the groun<l. 
The <*racks which were found in the groiiml 
at Yokohama (February 22. 1880) were 
about two or three inches wide, and from 
twenty to forty yards in length. They couM 
be heat seen as lines along a road running 
near the upper edge of some clifTs which 
overlook the sea at that place. The reason 
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that cracks should have occurred in such a 
position rather than in others was probably 
owing to the greater motion at such a place, 
due to the face of the clilf being unsup- 
ported, and there being no resistance op- 
posed to its forward motion. It often hap- 
pens that earthquake cracks are many feet 
in width. Ac the Calabrian earthquake of 
1783, one or two of the crevasses which were 
formed were more than 100 feet in width 
and 200 feet in depth. Their lengths varied 
from half a mile to a mile. Besides these 
large cracks, many smaller ones of one or 
two feet in breadth and of great length were 
formed. In the large fissures many hous- 
es were engulfed. Subsequent excavations 
showed that by the closing of the fissures 
these had been jammed together to form one 
compact mass. — Milne Earthquakes, ch. 8, 
p. 147. *(A., 1899.) 

938. EARTH, LONG DURATION OF 

Coral Reefs Require Vast Periods of Time 

Contrasted Brevity of Human Life. — The 

evidence capable of being adduced from the 
growth of coral reefs goes far to prove the 
constant and uniform state of our earth 
throughout immense periods of time. The 
testimony of Mr. Dana with regard to the 
rate at which coral grows is to the eftcct 
that the massive corals on wliich the in- 
crease of reef depends are of Vi*ry slow 
growth; the branching and <‘ertain other 
kinds growing at a faster rate. One- 
eighth of an inch per year is given by this 
author as “ the average upward increase of 
the whole reef-ground per year’^; and the ; 
estimate appears to be a pcrfe<*tly just one, ' 
when judged by the evidence afTorded us of | 
the rate of growth in corals. All authori- i 
ties agree in stating the growth of massive | 
corals at a very low rate, and the time whirh | 
has been <K‘eiipied in the formation of a * 
reef 2.000 feet thick must, therefore, <in .Mr. 
Dana’s estimate, be set down at 192,000 
years. This computation, it must he remem- 
bered, is one dealing with the work of mod- 
ern corals. Tn the far-back past, coral reefs 
existed similar in every respe<*t to their 
modern repre.sentativc.s ; these fossil r€*efs 
in many eases evincing an immense thick- 
ness, Hence we arc led to believe that, not- 
withstanding the alteration which our earth 
has undtwgone, it ha.s had prolonged periods 
of rest; and the existence of a modern coral 


reef may therefore ntford eviden(*e. not only 
of the immensity of past time, but also of 
the uniformity of Nature’s ways and works 
during periods compared with which the 
farthest limits of history and even of man’s 
own age are but as yesterday. — Wilson 

TQQo^ Fictions of Zoology, p. 43. (Hum., 
1882. ) 


»»». E^TH LOSIEG HEAT— fTianj/r 

nwa Upbuilding of (Surface to Cease — The 
UineVs Old Age , — The earth’s nuclear re- 
gions are parting with their heat, and as 
cannot part with their heat without 
warming the surface-crust, whicli neverthe- 


less grows no warmer, wc perceive that the 
surface-heat is maintained from a source 
which is being gradually exhausted. The fit- 
ness of the earth to be the abode of life will 
not only be affected directly in this way, but 
will be indirectly affected by the loss of that 
Vulcanian energy which appears to be one of 
its necessary conditions. At present, the 
surface of the earth is like the flesh clothing 
the living body; it docs not wear out be- 
cause (through the life which is within it) 
it undergoes continual change. But even as 
the body itself is consumed % natural proc- 
esses so soon as life has passed from it. so 
when the internal heat of the earth, which is 
its life, shall have passed away, her surface 
will “ grow old as doth a garment” (Ps. cii, 
26) ; and with this inlierent terrestrial vi- 
tality will pass away by slow degrees the 
life which is upon the earth. — P koctor Our 
Place among Infinities, p. 28. (L. G. & Co., 

1897.) 

D40. EARTH ONCE A MOLTEN MASS 

— Inhere was a time when our earth was in a 
state of igneous fusion, \vhen no ocean 
bathed it and no atmosphere surrounded it, 
when no wind blew over it and no rain fell 
upon it, but an intense heat held all its ma- 
terials in solution. In those days the rocks 
which are now the very bones and sinews of 
our mother earth — her granites, her porphy- 
ries, bet ba‘ialts, her syenites — were melted 
into a liquid mass. — Aoassi/. Geological 
Sketches, ser. i, eh. 1, p. 2. (H. M. & Co., 

1896.) 

941. EARTH, THE FINISHING OF, 

FOR MAN — The woik of the artist is not 
yet finished when hi-^ statue is blocked out 
Sind tlie grand outline of his conception 
staiuls conq)h*te; and tliere still remained, 
af^or thf (‘iirth was rescued from the water, 
after her framework of mountains was 
crecte<l, after her soil was clothed with field 
and fore'^t. pmee^ises by which her valleys 
were to be madt‘ more' fruitful, her gulfs to 
be tilled with the rich detritus poured into 
them by the rivers, her whole surface to be 
rendered more habitable for the higher races 
who were to possess it. — Agassiz Geological 
Sketches, ser. i, ch. 7, p. 204. (H. M. Si Co., 

1896.) 

942. EARTH UNINHABITABLE 
WITHOUT BIRDS— Oar l^neonsidered In- 
debtedness, — If we were deprived of the serv- 
ices of birds [in the destruction of insects], 
the earth would soon become uninhabitable. 
Nevertheless, the feathered protectors of our 
farms and gardens, plains and forests, re- 
quire so little encouragement from us — in- 
deed. ask only tolerance — that we accept 
their services much as wc do the air we 
breathe. We may be in debt to them past 
reckoning, and still be unaware of their ex- 
istence. — C hapman Bird Life, ch. 1, p. 9. 
(A.. 1900.) 

943. EARTH'S ANCIENT COMPAN- 
ION— 27ic Moon an Object of Unique Interest 
to Man, — The moon possesses for us an 
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unique interest. She in all probability 
shared the origin of the earth ; she perhaps 
profigures its decay. She is at present its 
minister and coinpanion. Her existence, so 
far as we can see. serves no other purpose 
than to illuminate the darkness of terres- 
trial nights, and to measure, by swiftly re- 
curring and cuii’=;piciious changes of aspect*, 
the long span of terrestrial time. Inquiries 
stimulated l«y visible dependence, and aided 
by relatively close vicinity, have resulted in 
a" wonderfully minute acquaintance Avith the 
features of the single lunar hemisphere open 
to our inspection. — C lekke Ilistortf of As- 
tronomy, pt. ii, ch. 7, p. 322. (Bl., 1893.) 

944. EARTH’S GIRDLE— Tele- 
graph — Submarine Lines of Telegraph . — 
About the middle of the last century it Avas 
perceiAcd by a fcAv students of electricity 
that it afforded a means of communication 
at a distance; but it was not till the year 
1837 that the elTorts of many simiiltam'ous 
workers overcame the numerous practical 
difficulties, and the first electric telegraph 
was established. Its utility AA^as so great, 
especially in the Avorking of the railways 
then being rapidly extended over the king- 
dom, that it soon came into general use. 
The first submarine line Avas laid from 
Dover to Calais in 1851 ; and only fiA’e years 
afterward, in ISofi, a company Avas#formed 
to lay an electric cable across the Atlantic. 
The cable, 2,500 miles long and Aveighing a 
ton per mile. Avas successfully laid, in 1858, 
from Ireland to Newfoundland; but OAving 
to the Aveakness of the electric current, and 
perhaps to imperfections in the cable, it soon 
became useless, and had to bo abandoned. 
After eight years more of invention and ex- 
periment, another cable Avas successfully 
laid in 1800; and there are noAv no less 
than fourteen lines across the Atlantic, 
Avhile all the other oceans have been elec- 
trically bridged, so that messages can be 
sent to almo>t any part of the globe at a 
speed AA'hich far surpasses the imaginary 
poAver of Shakespeare’s sprite Ariel, Avho 
boasted that he could put a * girdle round 
about’ the earth in forty minutes” — W al- 
lace Thr Wonderful Century^ ch. 3, p. 21. 
(D. M. k Co.. 1800.) 

945. EARTH’S RETURNING FRAG- 
MENTS — Meteoritps Perhapn of Earthly Origin. 
— Well, these stones from the sky being of 
the same composition as the minerals of 
which our own planet is formed, is it not 
natural to ask simply whether they may not 
haA^e had the earth itself for the‘ir origin? 
But hoAv? May not the violent A'olcanoc'S of 
geological limes, the eruptions, the tremen- 
dous confiagratioiis, the fierce fires of the 
ancient pandemonium, have shot into space 
lava, scoria, .'stones, Avith such a force of 
projection that these objects would be des- 
patched to thousands, millions, hundreds of 
millions of miles, in orbits Avhit h would not 
take le.ss than a thousand, ten thousand, a 
hundred Ihoasand years or more to describe? 


If our planet has been able to give birth to 
such projectiles, it does not form an excep- 
tion in the universe, and the other celestial 
bodies may be in the same case. Thus, the 
sun itself is seen to bo almost constantly 
surrounded A\dth tremendous metallic gase- 
ous eruptions, Avhich are shot out to thou- 
sands and cA^on hundreds of thousands of 
miles above its surface. This is the most 
rational hypothesis. Such eruptions may 
take place on all worlds. Howev’^er, the ter- 
restrial eruptions Avould make the products 
return to us, Avhereas the others AVQuld be% 
sent in all directions. MoreoA^er, the iden- 
tity of structure of most of the uranoliths 
Avith terrestrial minerals presents itself as 
an eloquent Avitness in favor of this hypoth- 
esis, Avhich may be summed up thus: 

Most of the stones Avhich fall from the sky 
may be natiA'cs of the earth itself* having 
been projected into space by tbe volcanic 
eruptions of geological times. — F lam Marion 
Popular Astrofiomy, bk. v, ch. 4, p. 549. 
(A.) 

946. EARTH’S SWIFT REVOLUTION 

— 7'he 8un*s Ceaseless Control. — If the earth 
could be suddenly stopped in her orbit, and 
alloAA'ed to fall unobstructed toAvard the sun 
under the accelerating influence of his at- 
traction, she Avould reach the center in about 
tAA'o month.s. I haA'e said if she could be 
stoppeJf, but such is the compass of her orbit 
that, to make its circuit in a year, she has 
to move nearly 19 miles a sewnd, or more 
than fifty times faster than the SAviftest 
rifle-ball ; and in moA'ing 20 miles her path 
deviates from perfect straightness by less 
than one-eighth of an inch. And yet, over 
all the circumference of this tremendous 
orbit, the sun exercises his dominion, and 
cA’cry pulsation of his surface receiA’os its 
response from the subject earth. — YoUNO 
The Sun, ch. 1, p. 37. (A., 1898.) 

947. EARTH-CRUST AFLOAT ON A 
PLASTIC OCEAN— TAe Solid Center Hoa 
D ifferent Revolution. — Nevertheless, inas- 
much as solidification AA’ould occur at the 
surface, AA*here the radiation of heat Avould 
take place most rapidly, and as the descend- 
ing solid matter Avould be gradually lique- 
fied, it seems certain that for a long time 
the solid portions of the earth, tho not form- 
ing a solid crust. Avoiild occupy the exterior 
parts of the earth’s globe. After a time, 
the Avholc globe Avould hav’c so far cooled 
that a process of aggregation of solid matter 
armind the center of the earth Avould take 

. place. The matter .so aggregated consisted 
! probably of metallic and rnetnlloidal com- 
1 pounds denser than the material forming 
; the crust of the earth. BetAveen the solid 
! <*enter and the solidifying crust there AA'Ould 
l»e a shell of uncongealed matter, gradually 
diminishing in amount, but a portion prob- 
ably retaining its liquid condition even to 
the present time, whether existing in iso- 
lated reservoirs, or Avhether, as Scrope 
opines, it forms still a continuous sheet sur- 
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roiftiding the solid nucleus. One strange 
fact of terrestrial magnetism may be men- 
tioned in partial confirmation of the theory 
that the interior of the earth is of this na- 

a great solid mass, separated from the 

solid crust by a viscous plastic ocean: the 
magnetic poles of the earth are changing in 
position in a manner which seems only ex- 
plicable on the supposition that there is an 
interior solid globe rotating under the outer 
shell, but at a slightly different rate, gain- 
ing or losing one complete rotation in the 
course of about 650 years. — Proctor Our 
place among Infinities, p. 17. (L. G. & Co., 

1897.) 

948. EARTH-CRUST, CHANGES IN, j 

CEASELESS — However constant may be the I 
relative proportion of sea and Jand, we know 
that there is annually some small variation 
in their respective geographical positions, 
and that in every century the land is in some 
parts raised, and in others depressed in 
level, and so likewise is the bed of the sea. 
By those and other ceaseless changes, the 
configuration of the earth’s surface has been 
remodeled again and again, since it was the ; 
habitation of organic beings, and the bed of 
the ocean has been lifted up to the height of 
some of the loftiest mountains. — Lyell 
Principles of Geology, bk. i, ch. 7, p. 102. i 
(A., 186!.) ^ , 

949 , Not Alarming— Rda- ; 

five Insignificance of Mountain Height . — 
The imagination is apt to take alarm when 
called upon to admit the formation of such 
irregularities in the crust of the earth, after 
it had once become the habitation of living 
creatures; but, if time be allowed, the op- j 
eration need not subvert the ordinary repose | 
of Nature; and the result is in a general i 
view insignificant, if we consider how | 
slightly the highest mountain chains cause 
our globe to differ from a perfect sphere. 
Chimborazo, tho it rises to more than 21,000 j 
feet above the sea, would be repre.sented, on I 
a globe of about six feet in diameter, by a 
[?rain of sand less than one- twentieth of an j 
inch in thickness. | 

The superficial inequalities of the earth, | 
then, may be deemed minute in quantity, i 
and their distribution at any particular 
epoch must be regarded in geology as tem- 
porary peculiarities, like the height and out- 
line of the cone of Vesuvius in the interval 
between two eruptions. But altho. in refer- 
ence to the magnitude of the globe, the un- 
evenness of the surface is so unimportant, 
position and direction of these 
small inequalities that the state of the at- 
mosphere, and both the local and general cli- 
mate, are mainly dependent. — L yfi.i. /Vim- 
1*864 ®eo*0!7y. bk. i, ch. 7. p. 102. (A.. 

OBO. EARTH-CRUST UNDERMINED 

c averns — Subterranean Rivers. — In Conn- 
ies where calcareous rocks largely pre- 
water fllt4»ring* down 
the surface through fissures and other 


division-planes has often licked out a com- 
plicated series of tortuous tunnels and gal- 
leries. So far has this process been carried 
on in some regions that the whole rainfall 
finds its way into subterranean courses, and 
the entire drainage of the land is conducted 
underground. The dimensions attained by 
many well-known lime.stone caverns, and the 
great width and depth of the channels 
through which subterranean rivers reach the 
sea, help ns to appreciate the amount of 
rock-material which underground water is 
capable of removing. From the surface of 
certain regions hundreds of feet of various 
calcareous rocks have thus been gradually 
removed; while in other cases the contour 
of the ground has been notably affected by 
the collapse of underground channels and 
chambers. — Geikie Harth Sculpture, ch. 2, 
p. 31. (G. P. P., 1898.) 

05 1 . EARTH-LIGHT ON THE MOON 

— The “ Ashy Light ” — Earth Sees Herself 
in the Jfirror of the Moon. — When the moon 
is a crescent, during the first days of the 
lunation, we notice that the rest of the lunar 
globe is visible, illuminated by a pale light. 
This is the lumicrc erndree [the ashy light]. 
It is caused by the earth itself. 

In fact, the. earth is illuminated by the 
Run, and rellects the light into space. When 
the moon Is in conjunction with the sun the 
earth is in “opposition.” as seen from the 
moon; it is the. epoch of full earth for an 
observer on our satellite. The light which 
our globe then sends to the moon exceeds 
about fourteen times that which the full 
moon sends to us. This ashy light, reflection 
of a reflection, resembles a mirror in wdiich 
w’e may see the luminous state of the earth. 
In winter, w'hen a great part of the terres- 
trial hemisphere is covered with snow% it is 
perceptibly brighter. Before the geographic- 
al discovery of Australia, astronomers sus- 
pected the existence of that continent from 
the ashy light, which was very much 
brighter than could be produced by the dark 
reflection from the ocean. This lunar light 
generally presents a greenish-blue tint, indi- 
cating tiiat our planet, .seen from a distance, 
w’ould show’ this shade. — Fi..\mmariox Popu- 
lar Astronomy, bk. ii. ch. 2. p. 99. (A.) 

052. EARTHQUAKE CHANGING 
LEVEL OF GROUND— /foMae« and Persons 
Engulfed in Fissures. — The soil of the Cala- 
brian plains was found to be in some parts 
abnormally raised, in others as strangely de- 
pressed. “ In the town of Terranova.” says 
Sir Charles T..yell, “ some houses were seen 
uplifteil above the ccmimon level, and others 
adjoining sunk down into the earth. In sev- 
eral streets the soil appeared thrust up, an»l 
abutted against the walls of houses; a large 
circular tower of solid masonry, part of 
w’hicli withstood the general destruction, 
was divided by a circular rent, and one side 

, was upraised, and the foundations heaved 
out of the ground.” As might be expected, 

I the soil did not continue unbroken by the 
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violent shocks to which it was subjected. In 
the central parts of the disturbed region 
the earth opened so widely as to swallow up 
large houses. In Cannamaria many build- 
ings were “ completely engulfed in one 
chasm.” insomuch that not a trace of them 
%vas ever seen afterward. So violently did 
these chasms close their yawming jaws, that 
afterward, when cjcca rations >vere made for 
the recovery of valuables, the workmen 
found the contents of houses crushed into 
a compact mass with detached portions of 
masonry. In some instances persona were 
engulfed by one shock and thrown out again 
alive by the following one. — Proctor Notes 
on Earthquakes, p. 3. (Hum., 1887.) 

053. EARTHQUAKE DESOLATING 
WIDE DISTRICT — Destruction, Sudden, 
Swift, and withQut Warning — Man Power- 
less in (Jrasp of Elemental Forces. — One of 
the most remarkable earthquakes ever ex- 
perienced was that which overthrew Rio- 
bamba on February 4, 1797. A district 120 
miles long and 60 broad was shaken by an 
iindulatory motion which lasted for four 
minutes, find a far wider district felt the 
effects of the disturbance. Within the space 
first named, in which the movement was 
more energetic, every town and village was 
leveled to the ground; and many places 
were buried under large masses flung down 
from the surrounding mountains. Among 
these was the flourishing town of Riobamba. 
Preceded and accompanied by no w'ani- 
ing noises whatever, the terrific concussion 
in a few moments effected the complete deso- 
lation of the unhappy district. The earth- 
quake was a singular combination of per- 
pendicular, horizontal, and rotary vibra- 
tions. So violent was the perpendicular, or 
as it may be termed the explosive, move- 
ment, that hundreds of the wretched in- 
habitants were flung upon the hill La Culla, 
several hundred feet high, on the further 
side of the small river Lican. Then came a 
horizontal movement, so rapidly succeeding 
the other that in many instances the furni- 
ture of one house was found beneath the 
ruins of another. In some cases property 
was removed so far from its original place, 
that disputes arose among the survivors of 
the catastrophe, and the Audiencia, or court 
of justice, was for smcf time occupied in ad- 
justing these difliculties. Xot less remark- 
able were the effects of circular or rotary 
concussions. Walls beyond the town were 
tw'isted round without being flung dowm; 
rows of trees which had been parallel were 
deflected in the most remarkable manner; 
and the direction of the ridges' of fields cov- 
ered with various kinds of grain was ob- 
served to be altered by the effects of the 
earthquake. — Proctor Sotrs on Earth- 
quakes, p. 4, (TIum., 1887.) 

D54. EARTHQUAKE IN THE MIS- 
SISSIPPI VALLEY — Waves Traversing the 
Earth-crust — Chasms Opening Far and W'de 
-—“Eouth Oaroliv': and New Madrid, Mis- 


souri, 1811-12. — ^Previous to the destruction 
of La Guayra and Caracas, in 1812, earth- 
quakes were felt in South Carolina; and 
the shocks continued till those cities were 
destroyed. The valley also of the Missis- 
sippi, from the village of New Madrid to the 
mouth of the Ohio in one direction, and to 
the St. Francis in another, was convulsed in 
such a degree as to create new lakes and 
islands. It has been remarked by Humboldt 
in his “ Cosmos,” that the earthquake of 
New Madrid presents one of the few ex- 
amples on record of the incessant quaking of 
the ground for several successive months far 
from any volcano. Flint, the geographer, 
who visited the country seven years after the 
event, informs us that a tract of many 
miles in extent, near the Little Prairie, be- 
came covered with w^ater three or four feet 
deep; and when the water disappeared a 
stratum of sand was left in its place. Large 
lakes of twenty miles in extent were formed 
in the course of an hour, and others were 
drained. The graveyard at New Madrid 
was precipitated into the bed of the Mis- 
sissippi; and it is stated that the ground 
W’hercon the town is built, and the river- 
bank for fifteen miles above, sank eight feet 
below their former level. The neighboring 
forest presented for some years afterwards 
“a singular scone of confusion; the trees 
stumping inclined in every direction, and 
I many having their trunks and branches 
j broken.” 

The inhabitants relate that the earth ro.se 
I in great undulation-s ; and when these 
I reached a certain fearful height, the soil 
! burst, and vast voiiimes of water, sand, and 
pit-coal were di.scharged as high as the tops 
of the trees. Flint saw hundred.s of these 
deep chasms remaining in an alluvial soil, 
seven years after. The people in the coun- 
try! altho inexperienced in such convulsions, 
had remarked that the chasms in the earth 
were in a direction from southwest to north- 
ea.st; and they accordingly felled the tallo'^l 
! trees, and laying them at right angles to t)io 
1 ch.nsms. stationed themselves upon them. 

I Ry this invention, when chasms opened more 
i than once under these trees, several persons 
were prevented from being swallowed up. 
At one period during this earthquake, tlie 
ground not far below New Madrid swelled 
up HO as to arrest the Mississippi in its 
course, and to cause a temporary reflux of 
its waves. The motion of some of the shocks 
is described a.s having been horizontal, and 
of others perpendicular; and the vertical 
movement is said to have been much Ic.^s 
desolating than the horizontal. — L tf.i.t. 
Principles of Geology, hk. ii, ch. 27, p. 466. 
(A., 1854.) 

955. EARTHQUAKE SHAKES MAN»S 
CONFIDENCE IN THE ORDER OF NA- 
TURE— “ T/te Solid Earth'* Proved a Dehmiori. 
i — The deep and peculiar impression left on 
1 the mind by the first earthquake which wo 
I experience ... is not, in my opinion, 

‘ the result of a recollection of those fearful 
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pictures of devastation presented to our 
imaginations by the historical narratives of 
t lie past, but is rather due to the sudden 
revelation of the delusive nature of the in- 
herent faith by which we had clung to a 
belief in the immobility of the solid parts of 
the earth. We are accustomed from early 
childhood to draw a contrast between the 
mobility of water and the immobility of the 
soil on which we tread; and this feeling is 
confirmed by the evidence of our senses. 
VVhon, therefore, we suddenly feel the 
ground move beneath us, a mysterious and 
natural force, with which we are previously 
unacquainted, is revealed to us as an active 
disturbance of stability. A moment destroys 
the illusion of a whole life; our deceptive 
faith in the repose of Nature vanishes, and 
^vo feel transported, as it were, into a realm 
of unknown destructive forces. Every sound 

the faintest motion in the air — arrests our 

attention, and w'e no longer trust the ground 
on which we stand. Animals, especially ! 
dogs and swine, participate in the same 
anxious disquietude; and even the croco- 
diles of the Orinoco, which are at other 
times as dumb as our little lizards, leave 
the trembling bed of the river, and run with 
loud cries into the adjacent forests. To man 
the earthquake conveys an idea of some uni- ! 
versal and unlimited danger. We may flee | 
from the crater of a volcano in active ^up- ! 
tion. or from the dwelling whose destruction i 
is threatened by the approach of the lava j 
stream; but in an earthquake, direct our : 
flight whithersoever \ve will, we still feel | 
as if we trod upon the very focus of dost rue- | 
tion.—lTt^MiiOLDT CosmoSf vol. i, p. 21,5. ! 
(11., 1897.) i 

950. EARTHQUAKE’S WIDE- ‘ 
REACHING EFFECi — Vuxf Ih’Htniction of 
Human Life. — The great earthquake which 
destroyed the city of Lisbon on the 1st of 
November, IToo, was felt in the Alps, on the ; 
coast of Sweden, in the Antilles, Antigua, ; 
Barbados, and ^lartinique; in the great 
C-anadian Lakes, in Thuringia, in the flat 
country of Northern Germany, and in the 
small inland lakes on the shores of the Bal- 
tic. Remote springs were interruj)ted in their 
flow, a phenomenon attending earthquakes 
which had been noticed among the ancients 
by Demetrius the Callatian. The hot 
springs of Tbplitz dried up, and returned, 
inundating everything around, and having 
their waters colored with iron ocher. In 
Gadiz the sea rose to an elevation of sixty- 
four feet, wliile in the Antilles, where the 
tide usually rise.s only from twenty-six to 
tw'cnty-eight inches, it suddenly rose above ' 
twenty feet, the w’ater being of an inky ; 
blackness. It has been computed that on the | 
Jst of November, 1755, a portion of the 1 
earth’s surface, four times greater than | 
that of Europe, was simultaneously shaken, j 

s yet there is no manifestation of force I 
Knowm to us, including even the murderotis : 
inventions of our own race, bv which a 1 
greater number of people have been killed ' 
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in the short space of a few minutes: sixty 
thousand were destroyed in Sicily in 1093, 
from thirty to forty thousand in the earth- 
quake of tliobamba in 1797, and probably 
five times as many in Asia Minor and Syria, 
under Tiberius and Justinian the elder, 
about the years 19 and 526. — Humboldt 
Cosmos, vol. i, p. 2ll. (H., 1897.) ^ 

057. EARTHQUAKES, BENEFICENT 
EFFECTS OF Continents Maintained by 
ThcAr Reproductive Power — Good from 
Reeming Evil. — But for earthquakes our con- 
tinents w^ould continually — however slowly 
— diminish in extent through the action of 
the sea-waves upon their borders, and of 
rain and rivers on their interior surfaces. 
“ Had the primeval w’orld been constructed 
as it now^ exists,” says Sir John Herschel, 
“ time enough has elapsed, and force enough, 
directed to that end, has been in activity, to 
have long ago destroyed every vestige of 
land.” It is to the reproductive energy of 
the earth’s internal forces that w’e are alone 
indebted for the very existence of dry land. 
To the same cause, undoubtedly, we owe that 
gradual process of change in the configura- 
tion of continents and oceans which has heen 
for ages and still is in progress — a process 
the benefit derived from which cannot pos- 
sibly ho. called in question. Our forests and 
our fields dt‘rivc their nourishment from 
soils prepared, for long ages, beneath the 
waves of ocean; our stores of coal and of 
many other important minerals have been 
in like manner ])repared for our use during 
the long intervals of their submergence; we 
build our houses even with materials many 
of wbieb owe their perfect adaptation to 
our wants to the manner in wbieb they have 
been slowly deposited on what was once the 
bed of ocean, and eompreS'i(*d to a due solid- 
ity and firmness of texture beneath its 
depths. ... So far from dreading lest 
the earth’s subterranean forces should ac- 
(juiro Ticw' energies, wc ought rather to fear 
lest they should lose their force. — Proctor 
Xotes on Earthquakes, p. 6. (Hum., 1887.) 

05H. EARTHQUAKES, JAPANESE 
BUILDINGS UNHARMED BY-Penl Ac- 

et'ptnl as a i'ominon Incident of Life . — ^The 
ordinary .lapanese house consists of a light 
framework of 4- or 5- inch scantling, built to- 
gether without struts or tics, all the tim- 
bers crossing each other at right angles. 
'I'hc spaces are filled in with wattlcwork of 
ImmlKH), and this is plastered over with 
mud. This construction stamls on the top 
of a row of boulders or (»f square stones, 
driven into the surface soil to a distance 
varying from a few inches to a fiK>t. The 
w’hole arrangement is so light that it is not 
an uncommon thing to see a large house 
rolled along from one pt>sition to another on 
w’oodcn rollers. In buildings such as these, 
after a series of small earthquake shocks, 
we could hardly expect to find more frac- 
tures than in a wicker ha.sket. ... So 
far ns my own experieni'c has gone, I must 
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say that I have never seen any signs in the 
Japanese timber buildings which could be 
attributed to the effects of earthquakes, and 
His Excellency Yainao Yozo, Vice-Minister 
of Public Works, who has made the study of 
the buildings of Japan a speciality, told me 
that none of the temples and palaces, altho 
many of theiti are several centuries old, and 
altho tliey have been shaken by small earth- 
quakes aiul also by many severe ones, show 
any signs of Iiaving suffered. The greatest 
damage wrought by largo earthquakes ap- 
pears to have resulted from the influx of 
large waves or from fires. — Milne Earth- 
quakes, ch. 7, p. 122. (A., 1890.) 

055). EARTH-SCULPTURE OF PRIM- 

ITV/E MAS— Animal MoundH 
gator '" — The “ Animal Mounds ” which have 
been observed out of Wi.seonsin differ in 
many respects from the ordinary type. Near 
Granville, in Ohio, on a higher spur of land, 
is an earthwork, known in the neighborhood 
as the “ Alligator.’^ It ha.s a head and body, 
four .sprawling legs, and a curled tail. The 
total length is two hundred and fifty feet; 
the breadth of the body forty feet, and the 
length of the legs thirty-six feet. ‘‘ The 
head, shoulders, and rump are more elevated 
than the other parts of the body, an attempt 
having evidently been made to preserve the 
proportions of the object copied.’^ The av- 
erage height is four feet, at the shoulders 
six. — AvEnruY Prehistoric Times, ch. 8, p. 
256. (A., 1900.) 

900. ECHOES OF THOUGHT— A/fer- 
images — Each Perception or Sensation 
Leaves Its Trace — Counting Strokes after 
Clock Has Struck. — In the nervous system 
each stimulus leaves some latent activity be- 
hind it which only gradually passes away. 
Psychological proof of the same fact is af- 
forded by those after-images ” which we 
perceive when a sen.sorial stimulus is gone. 
\Ve may read off peculiarities in an after- 
image, left by an object on the eye, which 
we failed to note in the original. We may 
“ liark back ” and take in tlie meaning of a 
sound several seconds after it has ceased. 
Delay for a minute, however, and the c<ho 
itself of the clock or the question is mute; 
present sensations have banished it beyond 
recall. With the feeliiig of the present thing 
there must at all times mingle the fading 
echo of all those other things which the pre- 
vious few seconds have supplied. — Jame.s 
Psychology, vol. i, eh. 15, p. 6.14. (TI. H. A 
•Co., 1899.) 

901 , ECLIPSE OF THE SUN— 

of ihf Spectach — Colored Flames of the 
Chromosphere Shine Out tchen Disk is 
Darkened— Source of the “ Unnatural 
Light J*—T\\09,e who were at leisure to watch 
the coming shadow of the moon described its 
curved outline as distinctly visihie on the 
plains. A rounded ball of darkness with 
an orange-yellow border,** one called it. 
Those, again, who looked down on the bright 
clouds below sa, the shadow was preceded 


by a yellow fringe, casting a bright light 
over the clouds and passing into orange, 
pink, rose-red, and dark red, in about twenty 
second.s. This beautiful effect was noticed 
by nearly all the amateur observers present) 
who had their attention at liberty, and was 
generally unseen by the professional ones, 
who were shut up in dark tents with pho- 
tometers, or engaged otherwise than in ad- 
miring the glory of the spectacle as a spec- 
tacle merely. This strange light, forming a 
band of color about the shadow as seen from 
above, must have really covered ten miles or 
more in width, and have occupied a consid- 
erable fraction of a minute in passing over 
the heads of those below, to whom it prob- 
ably constituted that lurid light on their 
landscape I have spoken of as so peculiar 
and “ unnatural.*’ It seems to be due to the 
colored flames round the sun, which shine 
out when its brighter light is extinguished. 
— Langley .Yck? Astronomy, ch. 2, p. 56. 
(11. M. & Co.) 

962. ECLIPSE, TOTAL, OF THE SUN 

— Once Prolific of Superstition — Still Weird 
and Au'v-inspiring — Man's Conscious De- 
pendence on the Orb of Day. — Of all as- 
tronomical phenomena, there are few' which 
have .struck the human imagination so much 
as total eclipses of the sun. What spectacle 
more strange, in fact, than that of the sud- 
den disappearance of the day-,star at noon- 
day in the midst of a clenr sky? In the days 
when humanity was ignorant of the natural 
causes of these effects, such a disappearance 
w'as considered as supernatural, and they 
saw' in it w'ith terror a manifestation of the 
divine anger. Since the natural causes have 
been discovered, and these phenomena are 
seen to answer to our calculations W’ith the 
most obedient fidelity, all supernatural ter- 
ror has disappeared from cultivated minds, 
but the grand spectacle does not the Ic.ss im- 
press the beholder. 

At the hour predicted by the astronomer 
w'e see the brilliant di.sk of the sun cut into 
tow’ards the west, and a black segment 
slowly advancing, eating away the solar di^k 
until* it is reduced to the form of a thin 
luminous cre.scent. At the same time day- 
light diminishes; from all sides a w’an ami 
sinister gleam replaces the brilliant light in 
wdiich Nature rejoiced, and an infinite sad- 
ne.sH falls upon the w’orld. Very soon there re- 
mains nothing of the radiant star but a nar- 
row^ arc of liglit, and hope appears disposed 
to wing its flight from this earth, so lonir 
illuminated by the paternal sun. Life seems 
still connected with the sky by an invisible 
thread, w'hen suddenly the last ray of day- 
light dies out, and a darkness as profon?id 
as it is sudden spreads all around us, rodn- 
cing the whole of Nature to astonishment 
and silence. The stars shine in the skfl 
The man w'ho would still speak and com' 
municate his impressions while aitentiv«dy 
v'atching the phenomenon cries out with 
surprise; then he becomes silent, stni^'k 
with stupor. Tlie singing-bird crouches im- 
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der the leaf; the dog takes refuge against 
the legs of his master; the hen covers the 
chickens with her wings. Living nature is 
hushed — dumb with astonishment. Night has 
a night sometimes intense and pro- 
found, but oftener incomplete, strange, and 
extraordinary, the earth remaining vaguely 
illuminated by a reddish light reflected from 
distant regions of the atmosphere situated 
outside the cone of the lunar shadow which 
produces the eclipse. Sometimes we see 
shining during the eclipse all the stars of 
the first and second magnitude which are 
above the horizon, sometimes only the 
brightest of the planets. The temperature 
of the air rapidly sinks several degrees.— 
Flammarion Popular Astronomy, bk. ii, ch. 
9, p. 194. (A.) 

903. ECLIPSES CALCULATED IN 
FAR ANTIQUITY — Chinese Astrorwnu rs Pun- 
ished for Neglect. — Indeed, each of the gieat 
civilizations of the ancient world seems to 
have had its own system of astronomy 
strongly marked by the peculiar character 
of the people among whom it was found. 
Several events recorded in the annals of 
(^hina show that the movements of the sun 
and the laws of eclipses were studied in that 
country at a very early age. Some of these 
events* mu.st be entirely mythical. . . . 

Jhit there is another event which, even if 
we place it in the same category, must be 
regarded as indicating a considerable 
amount of astronomical knowledge among 
the ancient Chinese. We refer to the tragic 
fate of Hi and Ho, astronomers royal to one 
of the ancient emperors of that people. It 
was part of the duty of these men to care- 
fully study the heavenly movements, and 
give timely warning of tlie approach of an 
eclipse or other remarkable phenomenon. 
But, neglecting this duty, they gave them- 
selves up to drunkenness and riotous living. 
In constH|uence, an eclipse of the sun oc 
curred without any notice being given; the 
i(4igious rite.s due in such a case were not 
performed, and China was exposed to the 
anger of the gods. To appease their wrath, 
the unworthy astronomers were seized and 
summarily executed by royal command. 
Some historians have gone so far as to fix 
the date of this occurrence, which is vari- 
ously placed at from 2128 to 2150 before the 
C hristian era. If this is correct, it is tlie 
earliest of which profane history has left us 
any record. — Newcomu Popular Astronomy, 
pt. 1, int, p. 2. (H.. 1899.) 

D«4. ECSTASY OF HE ALTH- A 

^ 11(1 re with Man. — Wo sec tliat the infiuior 
ammala, when the conditions of life arc fa- 
vorable. are subject to periodical fits of glad- 
m*Hs, alTecting them powerfully ami standing 
in vivid contrast to their ordinary temper, 
i what this feeling is — this ]>e- 

10 1 C intense elation which even civilized 
fopf ^^‘^^^^tmally experiences when in per- 
Thl oapeciallv when voting. 

^ are moments when he is mad with joy. 


when he cannot keep still, when his impulse 
is to sing and shout aloud and laugh at 
nothing, to run and leap and exert himself 
in some extravagant way. Among the heav- 
ier mammalians the feeling is manifested in 
loud noises, bellowings, and screamings, and 
in lumbering, un(^outh motions — throwing 
up of heels, pretended panics, and ponder- 
ous mock battles. — Hudson Naturalist in 
La Plata, ch. 19, p. 280. (C. & H., 1895.) 

905. EDIFICE NOT SEEN TILL SCAF- 
FOLDING IS REMOVED — Admission of 
! Cerman Scientist — Accumulation of Details 
Spoils Perspective. — There is, perhaps, some 
truth in the accusation advanced against 
many German scientific works, that they 
les.sen the value of general views by an ac- 
cumulation of detail, and do not sufficiently 
distinguish between those great results 
which form, as it were, the beacon-lights of 
science, and the long series of means by 
which they have been attained. This method 
of treating scientific subjects led the mo.st 
illustrious of our poets [Goethel to exclaim 
with impatience, “ The Germans have the 
i art of making science inaccessible.” An edi- 
fice cannot produce a striking effect until 
the scaffolding is removed, that had of ne- 
cessity been used during its erection. — 
Humboldt Cosmos, vol. i. int., p. 47. (H., 

1897.) 

9«0. EDIFICE OF A HIDDEN BUILD- 
ER — Crystal Shaped Aeeording to Late — Form 
Dettrmined by Polarity of Molecules. — I 
wish you to realize intellectually the process 
of crystalline arcliitecture. Look then into 
a granite quarry, and spend a few minutes 
in examining the rock. It is not of perfectly 
unifrrm texture. It is rather an agglomera- 
tion of piee(‘s, whicli, on examination, pre- 
sent curiously defined forms. You have there 
what mineralogists call ipiartz. you have 
felspar, you have mica. In a miner alogical 
cabinet, where these substances are pre- 
served separately, you will obtain some no- 
tion of their forms. You will see there. aLo, 
speriinciis of beryl? topaz, emerald, tourma- 
lin, heavy spar, fluor spar. Iceland spar — 
passibly a full- formed diamond. . . . 

i These crystals, you will observe, are put to- 
; gether according to law; they are not 
chance productions: and. if you care to ex- 
I amine them more minutely, you will find 
' their architecdure capable of being to some 
I extent revealetl. They often s]>lit in certain 
I directions before a knife-gtlge, exposing 
I smooth and shining surfaces. whi<*h are 
j called planes of cleavage: and by following 
i these planes you sometimes reach an inter- 
j iial form. disguised beneath the external form 
j of the crystal. Fonder these beautiful edi- 
I (ices of a hidden builder. You cannot help 
■ asking yourself how they were built : and 
j familiar as you now are with the notion of 
j a polar force, and the ability of that force 
I to produce structural arrangement, your in- 
I evitable answer will be that those crystals 
I arc built by the play of polar forces with 
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which their molecules are endowed. In vir- 
tue of these forces, atom lays itself to atom 
in a perfectly definite way, the final visible 
form of the crystal depending upon this play 
of its molecules. — Tyndall Lectures on 
Light, lect. 3. p. 101. (A., 1898.) 

907. EDUCATION AND MAN~i2e«c- 

tion on Impressions . — Man is an organism 
for reacting on impressions: his mind is 
there to help determine his reactions, and 
the purpose of his education is to make them 
numerous and perfect. Our education 
means, in short, little more than a mass of 
possibilities of reaction, acquire<i at home, 
at school, or in the training of affairs. — 
James l^alks to Teachers, ch. 6, p. 38. (H. 

H. & Co., 1900.) 

908. EDUCATION A TEST—r«paci7// 

to Iicceive DitJers with Race . — In measuring 
the minds of the lower races, a good test is, 
how far their children are able to take a 
civilized education. The account generally 
given by European teachers who have had 
the children of lower races in their schools 
is that, tho these often learn a^^ well as the 
white children up to about twelve years old, 
they then fall off, and are left behind by the 
children of the ruling race. This fits with 
what anatomy teaches of the less develop- 
ment of brain in the Australian and African 
than in the European. It agrees also with 
what the history of civilization teaches, that 
up to a certain point savages and barba- 
rians are like wiiat our ancestors were and 
our peasants still are, but from this common 
level the superior intellect of the progres.Hivo 
races has raised their nations to heights of 
culture. The white man, tho now dominant 
over the world, must remember that intel- 
lectual progress has been by no means the 
monopoly of his race. At the dawn of hi.s- 
tory the leaders of culture \vere the brown 
Egj’ptians, and the Habylonians, who.se Ac- 
cadian is not connected with the language 
of white nations, while the yellow’ Chinese, 
whose Tatar affinity is evident in their hair 
and features, have been# for four thousand 
years or more a civilized and literary nation. 
The dark-whites, Assyrians, Phenicians, 
Persians, Greeks, Romans, did not start but 
carried on tlie forw'ard movement of culture, 
while since then tin fair-wiiites, as part of 
the population of France, Germany, and 
England, have taken their share not meanly, 
tho latest, in the world’s progre.ss. — Tylor 
Anthropology, rb. 3, p. 74. (A., 1899.) 

909. EDUCATION BASED ON ATTEN- 
TION — Animals and (Children — Idiots and 

“ The first and most impor- 
tant, hut also the most difficult, task at the 
outset of an education is to overcome gradu- 
ally the inattentive dispersion of mind 
which shows itself wherever the organic life 
preponderates over the intellectual. The 
training of animals . . . must be in the 

first in. stance based on the awakening of at- 
tention {cf. Adrian Leonard, * Essai sur j 


TEducation des Animaux,’ Lille, 1842) 
that is to say, we must seek to make then 
^adually perceive separately things which 
if left to themselves, would not be attendei 
to, because they would fuse wdth a great sun 
of other sensorial stimuli to a confused tota 
impression, of which each separate item onl 
darkens and interferes with the rest. Simi 
larly at first with the human child. Th 
enormous difficulty of deaf-mute- and espe 
(daily of idiot-instruction is principally dui 
to the slow and painful manner in whicl 
we succeed in bringiiifj out from the genera 
confusion of perception single items witl 
sufficient sharpness.*^ (Waitz, Lehrbucl 
dcr Psychologie,” p. 032.) — James Psychol 
ogy, vol. i, ch. 11, p. 405. (II. H. & Co. 
1899.) 

970. EDUCATION DEVELOPS MEN 

TAL ENDOWMENT— tr emus f/ie Resul 
of Training. — Fruits and vegetables mus 
have good nurture to reach perfection, bu 
the gardener knowns hi.s labor will be vaii 
unless he starts with seed which is adaptiM 
by nature for improvement by judicious nur 
ture; and while it is hard for us to con 
sider the (picstion wliether the arts and ac 
complishments of normal men are due t( 
anything else than training and education 
we feel no such difficulty w’hen the facultii*? 
of abnormal or e.veeptional individuals art 
in question ; for the restriction of the pow' 
ers of idiots is clearly correlated with deli 
eient structure, and training and cducalior 
are so obviously incompetent to account for 
the achievements of men of genius that \v( 
are apt to believe that their natural or in- 
nate powers are different in kind from any- 
thing in our ow’n more commonplace selves. 
— Buooks Foundations of Zoology, Icct. 10, 
p. 261. (C. U. P., 1899.) 

971. EDUCATION OF MAN FOP 
SPIRITUAL LIFE — A Creative Purpose in 
\aturr — Material Ends \ot Rupretne — (Com- 
plexity of Light and Light -sensations . — 
This question of absorption [of light j, 
considered w’ith reference to its nioh'c- 
ular mechani.sin, is one of the most suhtli! 
and difficult in physics. We are not yet 
in u condition to grapple with it, but wo 
shall he by and hv. We have, in the first 
place, in .solar light an agent of cxcernliim 
cornple.vity, cornfioscd of innumerable con- 
stituents, refrangible in different degree'^. 
We find, Re(*ond]y, the atoms and inoleciile-i 
of bodies gifted wdth the pow’er of siftinjj 
solar light in the most various w’ays. and 
producing by this sifting the colors ohserve<l 
in Nature and art. To do this they 
possess a molecninr structure commeiisurale 
in comple.xity with that of light itself. 
Thirdly, we have the human eye and brain, 
so organized as to be able to take in and dis- 
tinguish the multitude of impressions 
generated. The light, therefore, at starling 
i.> eomple.x; to sift and select it as they do. 
natural bodies must be eomplex; while to 
take in the impre.ssions thus generated, 
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human eye and brain, however we may sim- 
plify our conceptions of their action, must 
be highly complex. Whence this triple com- 
plexity? If what are called material pur- 
poses were the only end to be served, a much 
simpler mechanism would be sufficient; but 
instead of simplicity, we have prodigality of 
relation and adaptation — and this apparent- 
ly for the sole purpose of enabling us to see 
things robed in the splendors of color. 
Would it not seem that Nature harbored the 
intention of educating us for other enjoy- 
ments than those derivable from meat and 
drink? At all events, whatever Nature 
meant — and it would be mere presumption 
to dogmatize as to what she meant — we find 
ourselves here, as the upshot of her opera- 
tions, endowed with Ccapacities to en joy not 
only the materially useful, but endowed 
with others of indefinite scope and applica- 
tion, which deal alone Avith the beautiful 
and the true. — Tyndall Lectures on L'uiht^ 
lect. 1, p. 30. (A., 1898.) 

972. EDUCATION, VALUE OF NA- 
TURE-STUDY IN — Faeiilty of Ohnermtion 
Trained Lurly in Childhood . — T do not hesi- 
tate to affirm that a boy or girl of, say, ten 
years of age may receive a certain amount 
of elementary biological instruction, which 
Avill be of the greatest service in the train- 
ing of the child’s mind, and which will as- 
sist the due appreciation of its other 
studies. As Sir James Paget well remarks, 
“ The askings of children seen\ to indicate a 
natural desire after a knowh'<lge of the pur- 
poses fulfilled in Nature”; and even where 
this desire is most feebly dcA'cloped. the 
plain, interesting teaching of the grand yet 
simple facts of biology will tend to arouse 
the latent curiosity of the child, and to 
early awaken its sympathies with the things 
of living Nature. Dr. Carpenter, in his evi- 
dence before the English Public Stdiools Com- 
mission, lays great .stress upon the impor- 
tance. of enabling children to begin the 
study of physical and natural science at an 
early age. He says; “The training of the 
observing faculties by attention to the phe- 
nomena of Nature, both in physical and in 
natural science, seeins to me to be the nat- 
ural application of time at the age of, say, 
from eight to twelve.” Dr. C’arpenter fur- 
ther (‘X(*mplifies, by citing bis own case, the 
value of an early training in science as tend- 
ing to cultivate the observant habits more 
thoroughly than when the study is entered 
upon at a later period. 'I’he evidence of the 
bite Sir Charle.s Lyell go<'s to support Dr. 
^irpenter’s views in relation to the advan- 
tages of training the observant faculties in 
early youth; the age of nine or ten. the late 
uistinguished geologist maintained, being 
uit at which the powers of observation are 
snihciently developed, and when, if pupils 
>e taught natural seienee, ” they learn a 
^st deal of other things in consequent.” — 

le Biology in Education, p. 

(Hum., 1888.) 



973. EFFECT BEYOND APPARENT 
CAUSE— Produced by Rise in Tem- 
perature of Two Degrees — Arctic Desolation 
Succeeded by Life and Movement — One Step 
above Brute Intelligence Gives Human In- 
tellect. — In part of the arctic regions at this 
moment there is no such thing as liquid. 
Matter is only known there in the solid 
form. The temperature may be thirty-one 
degrees below zero or thirty-one dt*grees 
above zero Avithout making the slightest dif- 
ference; there can be nothing there but ice, 
glacier, and those crystals of ice which we 
call snow. But suppose the temperature 
rose tAVo degrees, the difference would be in- 
describable. While no change for sixty de- 
grees beloAV that point made the* least dif- 
ference, the almost inappreciable addition of 
tAvo degrees changes the country into a 
Avorld of Avater. Tlie glaciers, under the new 
conditions, retreat into the mountains, the 
vesture of ice drops into the sea, a garment 
of greenness clothes the land. So, in the 
animal world, a very small rise beyond the 
animal maximum may open the door for a 
revolution. — Diu'MMond Ascent of Man, ch. 
5, p. 186. (J. P., 1900.) 

974. General Tide-move- 

ment Inert used by Local Conditions. — The 
moon raises the surface of the sea at the 
eiiuator by fifty centimeters [about 19.7 
inches], and. the action of the sun being 
added, the elevation reaches 74 centimeters 
[29.1 inches]. The height decreases up to 
the poles, whore the amplitude of the oscil- 
lations i.s reduced to zero, and there is no 
tide. cA'cn Avhen the sea is not frozen. 

The amount by Avhich the s\irface of the 
sea is raised and lowered successively is, in 
general, very much greater than AA’hat Ave 
have stated, assuming that this surface 
takes at each instant the figure of equilib- 
rium Avhich agrees Avith the magnitude and 
direction of the attractions of the sun and 
moon. We haA'e seen that the greatest dif- 
ference of level Avhieh can exist, on this 
bypot besis, between high Avater and the fol- 
loAving loAv Avater is only 2.43 feet at the 
equator, if the sun and moon arc at their 
mean distam’os. Noa\% there exist certain 
localities Avhere the same difference exceeds 
thirty-tAA'o feet in the A’ertical direction. — 

I Flammakion Popular A.stronomy. bk. ii, ch. 

! 7. p. 166. (A.) 

! 97 o. Tides Rise Higher 

I than Attraction of Sun and Moon Would 
Drair Them — Momentujn Outlives Incite- 
ment. — The Avaters of the sea, contained in a 
space limited on both sides by the conti- 
nents. osi illate in this space. Avhich forms a 
sort of A'cssel of small depth relatiA’cly to its 
‘surface; these oscillations are kept up by 
the disturbing actions of the moon lUid sun. 
of Avbieb the intensity and the direction 
change every instant. When, in consequence 
of these actions, the surface of the sea is 
forced to rise at a certain side of the basin 
AA’hich contains it. the Avater is carried to 
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that side, and the velocity with which the 
change of place is effected is the reason that 
it does not stop when the surface has at- 
tained equilibrium, but continues to move in 
the same direction until the velocity is com- 
pletely destroyed by the action of gravity, 
and by the friction against the bottom; so 
that the oscillatory movement in the verti- 
cal direction thus* becomes, on the borders 
of the sea, of much greater proportions than 
if the sea were placed at each instant in 
equilibrium under the action of the forces 
which are applied to it. We understand 
from this, not only why the sea is raised 
and lowered much more than seems to be 
caused by the actions of the moon and sun, 
but, further, why . . . the waters which 
have risen by these actions . . . con- 

tinue still to rise for some time [after- 
wards] in virtue of their acquired velocity. 
— Flammarion Popular Astronomy, bk. ii, 
ch. 8, p. 167. (A.) 

970. Unlocking of Energy 

— Spark Produces Conflagration. — To ac- 
count for the propagation of fire was one of 
the difliciilties of the last century. A spark 
was found sutficicnt to initiate a conflagra- 
tion. The effect here seemed beyond all pro- 
portion greater than the cause, and herein 
lay the philosophical difficulty. By a stri- 
king analogy Boscovich made clear to his 
own mind how small causes prodia*e vast ef- 
fects. He pictures a high mountain rising out 
of the sea, with sides so steep that blocks of 
stone are just able to rest upon them with- 
out rolling down. He supposes such blocks, 
diminishing gradually in size, to be strewn 
over the mountain — large below, moderate | 
at the middle height, and dwindling to sand- 
grains at tlie top. A small bird touches 
with its foot a grain on the summit; it 
moves, sets the next large grains in motion, 
these again let loose the pebbles, these the 
larger stones, these the blocks; until finally 
the whole mountainside rolls violently into 
the sea, there producing mighty waves. 
Here the foot of tlie little bird unlocked the 
energy, the rest of the work being done by 
gravitation. This he regarded as an image 
whereby the propagation of fire might be 
rendered intelligible. The spark acts like 
the foot of the bird; it starts a process 
which is continue<l and vastly augmented 
by the molecular forces of the fuel. The 
force which niovr s a train is potential in the 
boiler before the steam is turned on. The 
hand of the engineer releases a detent and 
permits the potential to become actual. It, 
however, like the bird of Bosoovich, only 
liberates a preexisting powcT. The action 
of the nc^rves in unloeking the power of 
the muscles also falls in admirably with 
the conception of Boscovich liere <lescribed. 

— -Tyxuaix Pent a Mode of Motion, icet. 3, | 
p. 64. (A., 1000.) I 

977. EFFECT, MIGHTY, FROM ' 
TRIVIAL CAUSE - Time MulUplitH It omits — 


Natural Causes Extended through Limitless 
Past . — ^Many geologists had previously im- 
agined that the highest chains of mountains 
A^iich r^ on the surface of the earth could 
owe their origin only to enormous revolu- 
tions transforming a great part of the 
earth’s surface, especially to colossal vol- 
canic eruptions. Such chains of mountains 
as those of the Alps or the Cordilleras were 
believed to have arisen direct from the fiery 
fluid of the interior of the earth, through 
an enormous chasm in the broken crust. 
Lyell, on the other hand, showed that we 
can explain the formation of such enormous 
chains of mountains quite naturally by the 
same slow and imperceptible risings and de- 
pressions of the earth’s surface which are 
still continually taking place, and the 
causes of which are by no means miraculous. 
Altho these depressions and risings may 
perhaps amount only to a few inches, or at 
most a few feet, in the course of a century, 
still in the course of some millions of years 
they are perfectly sufficient to raise up the 
highest chains of mountains, without the 
aid of mysterious and incomprehensible 
revolutions. In like manner, the meteoro- 
logical action of the atmosphere, the influ- 
ence of rain and snow, and, lastly, the break- 
ers on the coasts, which by themselves seem 
to produce an insignificant effect, must cause 
the greatest changes if we only allow suffi- 
ciently long periods for their action. The 
multiplication of the smallest causes pro- 
duces the greatest effects. Drops of water 
produce a cavity in a rock. — Haeckel Uxs- 
tory of Creation, vol. i, ch. 6, p. 130. (K. P. 

& Co., 1899.) 

978. EFFECT OF FIRE ON ANIMALS 

— Ifirds Dashing Thcmsch'rs against Light- 
house . — The fires which travelers make for 
their protection actually serve to attract the 
beasts of prey, but the confusion and fear 
caused by the bright glare make it safe for 
the traveler to lie down and sleep in the 
light. Mammals do not lose their heads al- 
together. because they are walking on firm 
ground where muscular exertion and an ex- 
ercise of judgment arc necessary at every 
step; wliercas biiMls floating buoyantly and 
with little effort through the air are quickly 
bewildered. Incredible numbers of migra- 
tory birds kill fheinselves by dashing against 
the windows of lightliouscs ; on bright 
moonlight nights the voyagers arc compara- 
tively safe; but during dark cloudy weather 
the slaughter is very great; over six hun- 
dred birds were killed by striking a light- 
house in (Vntral America in a single night. 
On insects the effect is the same as on tlic 
higher animals: the ground they arc at- 

tracted by the light, but keem, like wolves 
and tigers, at a safe distance from it; when 
rushing through the air and unable to keep 
their eyes from it they fly into it, or else 
revedve about it, until, coming too close, 
their wings are singed. — Kudron Xafuraflst 
in f,a Plata, ch. 13, p. 176. (C’. & H., 




201 


SCIENTIFIC SIDE-LIGHTS 


979. EFFECT OF HEAT AND COLD 
RESISTLESS— -Lead Crawls Down Cathedral 
Hoof , — A very curious effect of expansion 
was observed, and explained, s||ae years 
ago, by the late Canon Moseley. T['he choir 
of Bristol Cathedral was covered with sheet 
lead, the length of the covering being CO 
feet, and its depth 19 feet 4 inches. It had 
been laid on in the year 1851, and two years 
afterwards it had moved bodily down 
through a distance of eighteen indies. The 
descent had been continually going on from 
the time the lead had been laid down, and 
an attempt made to stop it by driving nails 
into the rafters had failed; for the force 
of descent was sufficient to draw out the 
nails. The roof was not a steep one, and 
the lead would have rested on it forever, 
witliout sliding. What, then, was the cause 
of the descent? Simply this: The lead was 
exposed to the varying temperatures of day 
and night. During the day the heat im- 
parted to it caused it to expand. Had it 
lain upon a horizontal surface, it would 
have expanded equally all round; but as it 
lay upon an inclined surface, it expanded 
more freely downwards than upwards. 
When, on the contrary, the lead contracted 
at night, its upper edge was drawn more 
easily downwards than its lower edge up- 
wards. Its motion was therefore that of a 
coniinon earthworm; it pushed its lower 
edge forward during the day, and drew its 
upper edge after it during the night, and 
thus by degrees it crawled through a space 
of eighteen inches in two years. Every 
minor change of temperature during the day 
and during the night contributed also to the 
result; indeed Canon Moseley afterwards 
found the main efTect to be due to these 
quicker alternations of temperature. — Tyn- 
DAI.L Urat a Mode of Motion, lect. 4, p. 95. 
(A., 1900.) 

980. EFFECT OF HUMAN INFANCY 
AND CHILDHOOD — Animal Affection for 
Offsprinij Perishes ami Is Forgotten. — ^Till 
the brain arrived, everything was too brief, 
too rapid for ethical achievements; animals 
were in a hurry to be born, children thirsted 
to be free. There was no helj)lessness to 
pity, no pain to relieve, no quiet hours, no 
watching; to the mother, no moment of sus- 
pense — the most educative moment of all — 
when the spark of life in her little one 
burned low. Parents could be [of] no use 
to their offspring physically, and the off- 
spring could he [of] no use to their parents 
psychically. The young required no in- 
fancy; the old acquired no ajnnpathy. Even 
among the other mammalia or the birds the 
niother’s chance was small. There, infancy 
extends to a few days or weeks, yet is but 
an incident in a life preoccupied with 
Stoner tasks. A lioness will blecii for her 
^uh to-day, and in to-morrow’s struggle for 
hie contend with It to the death. A sheep 

nows its famb only while it is a lamb. The 
..'^{‘^‘tion in these cases, fierce enough while 
is soon forgotten, and the traces it 


left in the brain are obliterated before they 
have furrowed into habit. — ^D rummond As- 
cent of Man, ch. 8, p. 287. ( J. P., 1900.) 

981. EGG PRODUCING ALL MATE- 
RIAL FOR THE CHICKEN— The egg itself 
contains all the materials of a complete ani- 
mal. Bones, muscles, viscera, brain, nerves, 
and featliers of the chicken — all are pro- 
duced from the egg, nothing being added, 
and little or nothing taken away. 

I should, however, add that in eating an 
egg we do not get quite so much of it as the 
chicken does. Liebig found by analysis that 
in the white and the yolk there is a defi- 
ciency of mineral matter for supplying the 
bones of the chick, and that this deficiency 
is supplied by some of the shell being dis- 
solved by the phosphoric acid which is 
formed inside the egg by the combination of 
the o-xygen of the air ( which passes through 
the shell) with the phosphorus contained in 
the soft matter of the egg. 

By comparing the shell of a hen's egg 
.after the chicken is hatched from it with 
that of a freshly laid egg, the difference of 
thickness may be easily seen. — Williams 
('hemistnj of Cookcru, cU. 3, p. 19. (A., 

1900.) 

982. EGOISM, UNMITIGATED, OF 
ANCIENT GEOLOGIC WORLD— 

of the Prime — »S7oir Attainment of Better 
Things. — What spectacle could be more 
dreary than that of the Jurassic period, 
with its lords of creation, the oviparous 
dinosaurs, crawling or bounding over the 
land, splashing amid the mighty waters, 
whizzing bat-like through the air, horrible 
brutes innumerable, with bulky bodies and 
tiny brains, clumsy, coarse in fiber, and 
cold-blooded. 

“ Dragons of tlie prime. 

That tare each other in their slime.” 

The remnants of that far-off dismal age 
have been left behind in great abundance, 
and from them we can easily reconstruct the 
loathsome picture of a world of dominating 
egoism. Nearly nine-tenths of our planet's 
past life-history, measured in duration, had 
passed away without achieving any higher 
result than this— a fact which for impatient 
reformers may have in it some erunis of 
consolation. — Fiske Through yafure to 
Cod. pt. ii. ch. 11, p. 122. ‘ (H. M. & Co.. 
1900.) 

988. EGYPT, SEEDS AND PLANTS 

OF — Superstition Ministers to Science. — The 
evidence derived from the Egyptian monu- 
ments was not confined to the animal king- 
dom; the fruits, seeds, and other portions 
of twenty different plants, were faithfully 
preserved in the same manner; and among 
these the eommon wheat was procured by 
Delille, from closed vessels in the sepulchers 
of the kings, the grains of which retained not 
only their form, but even their color: so ef- 
fectual has proved the process of embalming 
with bitumen in a dry and equable climate. 
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No difference could be detected between this 
wheat and that which now grows in the East 
and elsewhere; and in regard to the barley, 

I am infornied by Mr. Brown, the celebrated 
botanist, that its identity with the grain of 
our owTi times can be tested by the closest 
comparison. On examining, for example, 
one of the seeds from Mr. Sam’s Egyptian 
collection in tlie British iViuscum, it is found 
that the structure of the husks, or that 
part of the flower which is persistent, agrees 
precisely with the barlcj^ of the present day, 
in having one perfect flower and the filiform 
rudiments of a second.” Some naturalists, 
believe that the perfect identification of the 
ancient Egyptian cerealia with the varieties 
now cultivated has been carried still further 
by sowing the seeds taken out of the cata- 
combs, and raising plants from them; but 
we want more evidence of this fact. Certain 
it is, that when the experiment was recent- j 
ly made in the botanic garden at Kew, with 
100 seeds of wheat, barley, and lentils, from 
the Egyptian collection before mentioned of 
the British Museum, not one of them would 
germinate. — Lyelt. Pi^inciplrs of Geology ^ 
bk. iii, ch. ;U, p. oS7. (A.. 1854.) 

9^4, Travelers Imposed 

Upon — Pvidesce Xot Carefully fiiftcd. — I by 
no means wisli to express an opinion that 
seeds cannot retain their vitality after an 
entombment of 3,000 years; but one of my 
botanical friends who entertained a philo- 
sophical doubt on this subject, !»eing desir- 
ous of ascertaining the truth of tliree or 
four alleged instances of the germination of 
“ mummy wheat,” discovered, on communi- 
cating with several Egyptian travelers, that 
they had produced the grains in question, 
not directly from the catacombs, but from 
the Arabs, who are always ready to supply 
strangers with an article now very fre- 
quently in demand. The presence of ifn oc- 
casional grain of Indian corn or maize in 
several of the parcels of grain shown to my ; 
friend as coming from the catacombs con- ' 
firmed his skepticism. — Lyei.l Pnncijdes of j 
Geology, bk. iii, ch. 34, p. 58’J. (A., 1854.) j 

985. ELECTRICITY A FORM OF EK- j 
ERGY — Elerfric ''Fluid” avd "Current” j 
Misuomern . — Electricity is not a fluid, or j 
any form of material siibslance, but a form 1 
of energy. Energy is expressed in ditlerent 
ways, and, while as energy it is one and the 
same, we call it by different names — as beat 
energ}’, chemical energy, electrical energy, 
and so on. They will all do work, and in 
that respec t are alike. One diOienlty in ex- 
plaining electrical phenmnena is the nomen- 
clature tli^t the .science is loaded down \^*ith. 
All the old names v/ere adopted when cdec- 
tricity was regarded as a fluid, hrnee the 
word “ current.” It is spoken of as “ flow- 
ing ” when it doc.s not flow any more than 
light flows. — Elisha Gray Xafurr\s Mir- 1 
aclea, vol. iii, ch. 5. p. 41. (F, II. & H.. ■ 

1900.) i 


986. ELECTRICITY A RECENT SCI- 

ENCE — Electricity as a well-developed sci- 
ence is not old. Those of us who have lived 
fifty years have seen nearly all its develop- 
ment so far as it has been applied to useful 
purposes, and those who have lived over 
twenty-five years have seen the major por- 
tion of its development. — Elisha Gray Na- 
ture*s Miracles, vol. iii, ch. 2, p. 6. (F. H. 

& II., 1900.) 

987. ELECTRICITY A RESULT OF 

EVERY CHANGE-PcWiapa a Mode of Mo- 
Iccular Motion, — More recently it has been 
discovered that friction i.s by. no means the 
only source of electricity, and it seems prob- 
able that no change, either chemical or phys- 
ical, takes place in Nature without some 
manifestation of this agent. It was at first 
supposed that there W'ere several kinds of 
electricity, which were named thermo-elec- 
tricity. magneto-electricity, voltaic electric- 
ity, and animal electricity, according to the 
nature of the process in which the electric- 
al action was developed ; but it is now’ uni- 
versally conceded tliat all are only different 
manifestiitions of the same agent, and most 
investigators believe that electricity will in 
time be shown to be a form of molecular mo- 
tion analogous to that which produces the 
phenomena of light and heat, altho it has 
not as yet been found possible to frame a 
comprehensive and intelligible theory based 
upon this hypothesis. — Cooke Pcligion and 
(■hemistry, ch. 2, p. 59. (A., 1897.) 

988. ELECTRICITY, EVOLUTION OF, 
FROM STEAM — Theory of the Thunder-cloud, 
— If the vaporization of the w’ater W’ere 
shown to be the source of the electricity, 
I’ro/e.ssor Ifenry thought the phenomena 
might be readily explained by the beautiful 
theory of Becquerol, in regard to the produc- 
tion of the great intensity of the electricity 
in the thundcr-cloud. According to this 
theory, each particle of the vapor carries up 
with it into the atmosphere the free electric- 
ity which it receives at the moment of tlic 
change of state; this being diffused through 
the whole capacity of the air i.s of very 
feeble intensity, altho of great quantity; but 
the condensation of the vapor in a cloud af- 
ford.s a continuous conductor, and conse- 
quently the electricity of all the particles of 
the interior, according to the w’ell-known 
principles of distribution, ru.slics to the sur- 
face of the < loud, and lienee the great inten- 
sity of the lightning. Agreeably with this 
by pot lies i.s. the insulated conductor, placed 
in the steam, w^ould a<*t not only as a col- 
lector, but also as a condenser of the free 
but feeble electricity of the vapor. — H kxhy 
Srirntific Writings, p. 190. (Sm. Inst., 
1840.) 

989. ELECTRICITY GENERATED BY 
VOLCANIC ERVPTlOlX-^Elemental Forns 
Joined. — It is w'cll known that when high- 
pressure steam is allow’cd to escape through 
an orifice, electricity is abundantly gener- 
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ated by the friction, and Sir William Arm- 
strong’s hydro-electric machine is con- 
structed on this principle. Every volcano in 
violent eruption is a very efficient hydro- 
electric machine, and the up-rushing column 
is in a condition of intense electrical excita- 
tion. This result is probably aided by the 
friction of the solid particles as they are 
propelled upwards and fall back into the 
crater. The restoration of the condition of 
electrical stability between this column and 
the surrounding atmosphere is attended 
Avith the production of frequent lightning- 
flaslies and thunderclaps, the sound of the 
latter being usually, however, drowned in 
t)ie still louder roar of the up-niahing 
sloain-coliimn. — JuDD Volcanoes, ch. 2, p. 29. 
(A., 1«99.) 

990. ELECTRICITY GIVES NEW 
PRODUCTS— Carborundum. — The produc- 
tion of electricity in such enormous quanti- 
ties as are generated at Niagara Falls has 
led to many discoveries and will lead to | 
jiiiiny more. Products that at one time ex- 
isted only in the ohcniieal laboratory for 
experimental purposes have bc‘en so eheap- 
ciK'd by ulilizing eleetrieal energy in their 
insinufaeture as to bring tfiem into the play 
of i'Very-tlay life. Still otlier products have 
only been discovered since the advent of 
heavy electrical currents. A substance called 
carborundum, which was diseoven*d as late 
as 1S91, has now become the basis of an in- 
dustry of no small importance. It is a sub- 
stance not unlike a diamond in hardness, 
and not very unlike it in its composition. 
TIjc chief use to which it is put is for grind- 
ing metals and all sorts of abrasive work. 

It is manufactured into wheels, in structure 
like the emery-wheel, and serves the sjune 
pnrj)ose. It is much more expensive than 
the emery-wheel, but it is claimed that it 
will d(» enough more and better work to 
make it fully as economical. — F.i.isha Guay , 
\aturr\H I/i/vic/ev, vol. iii, ch, p. 209. i 
(F. K. & H.. 1900.) ; 

991. ELECTRICITY IN ANIMALS- 

V Udttvrif of ike Kirctric liny — Neb'jjfi/fc 
Structure in Lii'iny Oryanism. — Tlu* clcrlri<* 
ray, or torpedo, has been provide<l with a 
battery closely resenihling. hut greatly e\ 
ceeding in the beauty and compactness of \{< 
i'tructure, the batteries whereby man has 
now 1(‘arned to make the laws of ehatricity 
snl>scrvient to his will. There are no less 
than t)40 hexagonal columns in this battery ; 
like those of a We's eoTub. ami e:u*h <d these i 
IS subdivided by a series of horizontal i 
plates, which appear to he analogous to the 
plates of the voltaic pile. The whole is 
supplied with an enormous amount of nerv- 
matter, four great hranehes of which 
ure as large as the nnimars spinal cord, 
jud these spread out in a innltitnde of 
'"Jf'udlike filaments rotind the prismatic 
^Yimins, and finally pass into all the cells. 

ms, again, seems to suggest an analogy 
the arrangement by which an electric 


current, passing through a coil and round a 
magnet, is used to intensify the magnetic 
force. A complete knowledge of all the mys- 
teries which have been gradually unfolded 
from the days of Galvani to those of Fara- 
day, and of many others which are still in- 
scrutable to us, is exhibited in this struc- 
ture. — Argyll Reign of Law, ch. 2, p. 61. 
(Hurt.) 

092. ELECTRICITY IN MEDICINE- 

Klectric Lamps for Pathological Investiga- 
tion — Dentistry Aided — Submarine Boats . — 
Small incandescent lamps are now used for 
examinations of the larynx and in dentistry, 
and a lamp has even been introduced into 
the stomach by which the condition of that 
organ can be examined. For this last pur- 
pose numerous ingenious arrangements have 
to be made to prevent possible injury, and 
by means of prisms at the bends of the tube 
the operator ean inspect the interior of the 
organ under a brilliant liglit. Other inter- 
nal organs have been explored in a similar 
manner, and many new applications in this 
direction will no doubt be made. In illu- 
' minating submarine boats and exploring the 
interiors of sunken vessels it does what 
could hardly be clTectcd by any other means, 
i — ^Wai.lace The Wonderful Century, cli. 4, 

. p. 29. (1). yi. & Co.. 1S90.) 

I 99 : 5 . ELEMENTS, CHEMICAL, MAY 
! BE COMPOUNDS — Pndutjm Resolvable on 
I the Sun and Stars — The '' J)issociatio7i The- 
I on/.*' — I’rofessor Loekyer's view [of the 
< separation or dissociation of chemical ele- 
j ments on the sun] has the argument from 
• continuity in its favor. It only asks us to 
j believe that processes which wo know to 
I take place on the earth under certain condi- 
tiems. arc carried furtlier in tlio sun. where 
the same conditions are, it may be pre- 
sumed, ^astly evaltc'd. We find that the 
bodies'we rail “ compound split asunder at 
tixed dc*grc‘e< i^f hc.at within the range of our 
resources. Wliy should wo hesitate to ad- 
mit that the laxlics wo call “simple” do 
likewise at degrees cT heat without the 
raiiL'^e of onr rcsourci*^? The term “ele- 
ment ” ''imply e\pre'"ies terrestrial incapa- 
bility of rednetion. That, in celestial labo- 
r.atories. the means and tlieir etTeet here 
absent should he present, would be an in- 
f«*rc*m*c challenging, in itself, no expression 
of iiierednlily. 

^ i‘t it is. ill point of fact, a revolutionary 
cme, and its a<*eeptanc'C will involve the re- 
eonstrnetiem of more' tlnin om' fair edifue of 
seiemtifu* thought.-- ('i.KUKK Ili.'itory of .l.*?- 
trotitony. pt. ii. eh. 4. p. 259. (HI.. 1S9!1.) 

t)94. ELEMENTS IN OTHER SUNS- 

Spectrum of Siriu^t. — 'fhe spectrum of this 
brilliant white star [Sirius] is vc*rv intense; 

! but seem at its small altitude above the hori- 
! zon. even wlien it is im^st favorably situated, 

I the ohservatiem of the finest lines is rendered 
very difficult by the motions of the atmos- 
phere. Three, if not four, elementary bodies 
show spectra in which tlm lines c'oincido 
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with those of Sirius; these are sodium, 
magnesiuni, hydrogen, and probably iron. 
The lines of hydrogen arc abnormally strong 
compared to those which exist in the solar 
spectrum. — F laz^UIArion Popular Astron- 
omy, bk. vi, ch. 6, p. 609. (A.) 

995. ELEMENTS OF EARTHLY SUB- 
STANCE FOUND WIDELY DIFFUSED IN 
SPACE — Still Surrounded by the Unkiioum . — 
We cannot, indeed, say that we have ex- 
plained all spectra; many fixed stars ex- 
hibit peculiarly banded spectra, probably 
belonging to gases wlioso molecules have not 
been completely resolved into their atoms by 
the higli temperature. In the spectrum 
of the sun. also, are many lines which we 
cannot identify with those of terrestrial ele- 
ments. It is possible that they may be due 
to substances unknown to us ; it is also pos- 
sible that they are produced by tlie excess- 
ively high temperature of the sun, far 
transcending anything we can produce. But 
this is certain, that the known terrestrial 
substances are widely dilfused in space. — 
Helmholtz Popular I.rciurcs, lect. 4, p. 
156. (L. G. & Co., 1S98.) 

990. ELEMENTS OF TERROR AC- 
CUMULATED — Light ningn Attend Volcaiiic 
Eruption . — Another .striking phenomenon 
which was exhibited in the great eruption 
of Vesuvius in 1872 was the vivid display of 
lightning accompanied by thunder. The up- 
rushing current of steam and rock- frag- 
ments forms a vertical column, but as the 
steam condenses it .spreads out into a great 
horizontal cloud which is seen to be made up 
of the great globes of vapor emitted at suc- 
cessive explosions. When there is little or 
no wind the vertical column with a hori- 
zontal cloud above it bears a striking resem- 
blance to the stone-pine trees which form .so 
conspicuous a feature in every Neapolitan 
landscape. Around this column of vapor 
the most vivid lightning constantly play.s 
and adds not a little to the grand and awful 
character of the spectacle of a volcanic erup- 
tion, especially when it is viewe<l by night, — 
Jri)i) Volcanoes, eh. 2, p. 28. (A., 1890.) 

997. ELEVATION OF BED OF NILE 

— Fertility Encroaching upon the Desert . — 
The bed of the Nile always keeps pace with 
the general elevation of the soil, and the 
banks of this river, like those of the Mi.s- 
sissippi and its tributaries, are much higher 
than the flat land at a distance, .so that they 
are seldom covered during the highest inun- 
dations. In consequence of the gradual rise 
of the river’s bed, the annual flood is con- 
stantly spreading over a, wider area, and 
the alluvial soil encroaches on the desert, 
covering,* to the depth of six or seven feet, 
the base of statues and temples which the 
waters never reached .'1.000 years ago. Altho 
the sands of the Libyan Desert have in some 
places been drifted into the valley of the 
Nile, yet these aggressions, says Wilkinson, 
are far more than counterbalanced by the 
fertilizing effect rf the water which now 


reaches farther inland tow’^ards the desert, so 
that the number of square miles of arable 
soil is greater at present than at any pre- 
vious period. — Lyell Principles of Geology, 
bk. ii, ch. 17, p. 262. (A., 1864.) 

998. ELEVATION, SLOW, OF 

EARTH’S CRUST — Streams Out Down as 
Fast as Surface Is Lifted. — Yet, strange to 
say, none of these earth-movements suc- 
ceeded in deflecting the main drainage of the 
[Grand Caflon] district. The Colorado and 
its chief affluents continued to flow in the 
courses they had attained at the final dis- 
appearance of the great lake. It is clear, 
therefore, that the bending and dislocation 
of the strata must have proceeded very 
slowly, for the rivers were able to cut their 
way acros.s both flexures and faults as fast 
as these sliowcd at the surface. — Geikik 
Earth Sculpture, ch. 3, p. 57. (G, P. P., 

1898.) 

999. EMBLEM OF DIVINE FULNESS 

— Poire r of the Sun\s Heat — Lavish lienefi- 
ernce . — Working out the results of the 
Mount Whitney expedition, he [Langley] 
was led to eonclude atmospheric absorption 
to be fully twi(‘e as efTective as had hitherto 
been supposed. Scarcely sixty per cent., in 
fact, of those solar radiations which strike 
perpendicularly through a seemingly tran<* 
lucent .sky attain the sea-level. The rest ar(‘ 
reflected, dispersed, or absorbed. This di.scov- 
ery involved a large addition to the original 
supply .so mercilessly cut down in trans- 
mission. . . . The sun’s heat reachinij 

the outskirts of our atmosphere is capable 
of doing without cessation the >vork of an 
engine of three horse-power for each squan 
yard of the earth’s .surface. Thu.s, modern 
in^Juirie.s, tho they give no signs of agree- 
ment, within any tolerable limits of error, 
as to the probable temperature of the .sun. 
tend, with growing certainty, to remh'r 
more and more evident the vastnc.ss of the 
thermal stores contained in the great central 
reservoir of our system. — Ci.krke History of 
Astronomy, pt. ii. ch. 5, p. 279. (Bl., 189.1.) 

1 OOO. EMBRYO SHAPED BY VIEW- 
LESS ARTIST— The student of Nature 
wonders the more and is astonished the less, 
the more conversant he becomes with her 
operations ; but of all the perennial miracle^ 
.she offers to his inspection, perhaps the most 
worthy of admiration is the development of 
a plant or of an animal from its embryo. 
Examine the recently laid egg of some emu- 
mon animal, such as a salamander or a 
new’t. It is a minute spheroid in which the 
be.st microscope will reveal nothing but a 
stnictureles.s sac, enclosing a glairy fluid, 
holding granules in suspension. But strange 
possil)ilities lie dormant in that semi-fluid 
globule. Let a moderate supply of wariulh 
xeaeh its W'atery cradle, and the plastic mat- 
ter undergoes changes so rapid and yet ao 
steady and purpose-like in their succession, 
that one ran only compare them to tho^e 
operated by a skilled modeler upon a form- 
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less lump of clay. As with an invisible 
trowel, the mass is divided and subdivided 
into smaller and smaller portions, until it 
is reduced to an aggregation of granules not 
too large to build withal the finest fabrics 
of the nascent organism. And then it is 
as if a delicate finger traced out the line 
to be occupied by the spinal column, and 
molded the contour of the body; pinching 
up the head at one end, the tail at the other, 
and fashioning flank and limb into due sala- 
mandrine proportions, in so artistic a way 
til at, after watching the process hour by 
hour, one is almost involuntarily possessed 
bv the notion that some more subtle aid to 
vision than an achromatic would show the 
hidden artist, with his plan before him, stri- 
ving with skilful manipulation to perfect his 
work. — Huxley ha\f Sermons, serni. 12, p. 
2G0. (G. P. P., 1899.) 

1001. EMOTION AND PASSION, DE- 
VELOPMENT DEPENDENT ON— 3//sxion 
of Pain . — But human life and human de- 
velopment, in the wider and higher mean- 
ing of those words, would be infinitely less 
rich and interesting were it not for so varied 
and mighty emotions and passions, with all 
the part they have played in history, art, 
and religion. In a grander significance than 
biology or comparative psychology can prop- 
erly recognize, the enective forces have 
been “ serviceable to the race. If the final 
purpose of life were merely to conserve and 
propagate itself, there would seem to be as 
little use for so many and strong emotions 
as for so much and such (qualitatively vari(‘d 
pain. At this point, psychology is com- 
pelled to hand over to ethical philosophy 
rather than to biology the larger problems 
started by the study of human feeling. Here 
we find, on one side, the conclusion ex- 
pressed by Matthew Arnold, as follows: 

“ Fulness of life and power of feeling, ye 
Are for the happy, for the souls at ease. 
Who dwell on a firm ba.sis of content.” 
Ibit, on the other side, the rational faith of 
browning: 

“ Pul pain from out the world, what room 
were left 

For thanks to God, for love to man? ” 

— b\i)D Psycholoqy, eh. 2.'1. p. 558. (S., 

18!)!).) 


1 002. EMOTION, FIELD FOR STUDY 

OF—Bcsf Observed among the Common Petqdc. 
— In order to unalyzti the involuntary movc- 
luents occasioned by pain. joy. fear, anger. 
5uid other emotions, Leonardo da Vinci eoun- 
f^eled young artists to mingle with the ('om- 
»non people, where the various stirrings of 
the heart are naturally imprinted in change 
^‘ountenanoo and of gesture. — Kaat Lco- 
I'flrdo da Vinci a Is Xaturforscher. (Trans- 
lat(‘d for Scientific Side-Lights.) 


EMULATIOH has a hobli 

JjeadH to Magnanimity. — Th( 
<‘oling of rivalry lies at the very basis ol 


our being, all social improvement being 
largely due to it. There is a noble and 
generous kind of rivalry, as well as a spite- 
ful and greedy kind ; an<i the noble and gen- 
erous form is particularly common in child- 
hood. All games owe the zest which they 
bring with them to the fact that they are 
rooted in the emulous passion, yet they are 
the chief means of training in fairness and 
magnanimity. — James Talks to Teachers, 
ch. 7, p. 52. (II. il. & Co., 1900.) 

1004. ENDOWMENT CONDITIONS 
EXPERIENCE — Child Learning to Walk — 
i'himpanzee — Dancing Dog . — It must be 
clear to any one wdio compares the erect 
progression of a child who has just learned 
to w’alk w'ith that of a “ dancing dog,” or 
even of a chimpanzee, that \vhile experience 
makes its acquirement possible in each case, 
(jnly an organism which is at the same time 
structurally adapted for erect progression, 
and possessed of a special coordinating fac- 
ulty, can turn such experience to full ac- 
count. — Carpenter Mental Physiology, bk. 
ii, ch. 11, p. 474. (A., 1900.) 

1005. ENDS AND MEANS IN SCI- 

ENCE — Each Achievement a Step to Xew Dis- 
covery. — Th(i growth of science is organic. 
That which to-day is an end beconKvs to-mor- 
row' a moans to a remoter end. Every new 
discovery in science is immediately made the 
basis of other discoveries, or of new" meth- 
ods of investigation. Thus about fifty years 
ago. Oersted, of Copenhagen, discovered the 
dellection of a magnetic needle by an elec- 
tric current; and about the same time 
'Fhomas Seebeck, of Berlin, discovered ther- 
nio el(‘ctricity. Those great discoveries were 
soon afterwards turned to acccnint by Nobili 
and Alelloni in the construction of an in- 
strument wiiioh lias vastly augmented our 
know'ledge of radiant heat. — Tyndall Lec- 
tures on Light, lect. 5, p. 179. (A., 1898.) 

lOOO. Magnetic Attrac- 

tion vs. Human — -lfo?i Changes Means to 
Peach Detrnnined Knd . — If some iron filings 
be .sprinkled on a table and a magnet 
brought near them, they will fly through the 
air for a certain distance and stick to its 
surface. A savage seeing the phenomenon 
explains it as tlie result of an attraction or 
love between the magnet and the tilings. 
But let a card cover the poles of the magnet, 
and the filings will press forever against its 
surface without its ever occurring to lliem 
to pass around its sides and thus come into 
more direct contact with the object of their 
love. ... If now' we pass from such ac- 
tions ns these to those of living things, we 
notice a striking dilTeronee. Romeo w'ants 
Juliet as the filings want the magnet; and 
if no obstacles intervene be moves towards 
her by as straight a line as they. But 
Romeo and Juliet, if n wall be built between 
them, do not remain idiotically pressing 
their faces against its oppasite sicles like the 
magnet and the filings with the (^ard. 
Romeo soon finds a circuitous w'ay, by 
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scaling the wall or otherwise, of touching 
Juliet’s lips directly. With the filings the 
path is fixed; whether it reaches tlie end 
depends on accidents. With the lover it is 
the end which is lixed, the path may be 
modified indefinitely. — .Tamks Psychology y 
vol. i, ch. 1, p. 0. (H. II. & Co., 1899.) 

1007. ENDURANCE A GROWTH— 

Ability to Sustain Pressure Gradually Ac- 
quired — Deep-sea Organisms Perish from 
Laek of Pressure at Surface,— it is but rea- 
sonable to suppose that the ability to sus- 
tain this enormous pressure [of the ocean 
depths] can only be acquired by animals 
after generations of gradual migrations 
from shallow waters. Those forms that arc 
brought up by the dredge from the depths 
of the ocean are usually killed and distorted 
by the enormous and rapid diminution of 
pressure in their journey to the surface, and 
it is extremely probable that shallow- water 
forms would be similarly killed and crushed 
out of shape were they suddenly plunged 
into very deep water. — Hickson Fauna of 
the Deep SeOy ch. 2, p. 21. (A., 1804.) 

1008. ENDURANCE OF HIGH TEM- 
PERATURES BY HUMAN BODY— ifene 
Converted into Work. — You would certainly 
suffer if you lay down upon a plate of metal 
in a Turkish hath ; but you do not suffer 
when you lie down on a bench of wood. By 
preserving the body from contact with good 
conductors, very high temperatures may be 
endured. Eggs may be boiled, and beef- 
steaks cooked, by the heat of an apartment, 
in which the bodi ’s of living men sustain no 
injury. The philosophy of this last experi- 
ment is worthy of a moment’s consideration. 
With it the names of Blagden and Chantrey 
are associated, those eminent men having ex- 
posed themselves in ovens to temperatures 
considerably higher than that of boiling 
water. Let us compare the condition of the 
two living human beings with that of two 
marble statues, plaeed in the same oven. 
The statues become gradually hotter, until 
finally they assume the teinjierature of the 
air of the oven; the two men, under the 
same circumstance.s, do not similarly rise in 
temperature. If they did. the tissues of the 
body wouhl be infallibly destroyed, the tem- 
perature endured being more than sufficient 
to stew the muscles in their own liquids. 
Here the ex(*ess of heat, instead of being ap- 
plied to increase the temperature of the 
body, is applied to change its aggregation; 
the heat prepares the; perspiration, forces it 
through the pores, and vaporizes^ it. Heat 
is thus consumed in work. This is the 
waste-pipe,. if T may use the term, through 
which the exces.s overllows. Some people have 
professed to see, in this power of the living 
body to resist a high temperature, a con- 
servative action peculiar to the vital force. 
No doubt all the actions of the animal or- 
ganism are connected with what we call its 
vitality; but the action here referred to is 
the same in kind as tlie melting of ice or 


the vaporization of water. It consists 
simply in^ the diversion of heat from tlfe 
purposes of temperature to the performance 
of work. — Tyndall Heat a Mode of Motion, 
lect. 9, p. 242. (A., 190a.) 

1009. ENEMIES ESCAPED BY MI- 
GRATION— Thrive in New Soil . — 
Every horticulturist knows that apples 
grown in a new country, that is suited to 
them, are healthy and fair; but, sooner or 
later, the scab, and codling-moth, and bitter 
rot, and bark-louse arrive, each to begin its 
particular mode of attack. Peach-trees in 
new places, remote from others, are often 
easily grown and free from dangers; but 
soon will arrive the yellows, borers, lenf- 
curl rot, and other enemies. For a few 
years plums may be grown, in certain new 
localities, without danger from curculio, or 
rot, or shot-hole fungus. It has long been 
known that the nicest way to grow a few 
cabbages, radishes, squashes, cucumbers, or 
potatoes, is to plant a few here and there in 
good soil, at considerable distances from 
where any have heretofore been grown. For 
a time enemies are not likely to find them, 
j — Beal Seed Dispersal, ch. 9, p. 85. (G. & 

Co., 1898.) 

’ lOlO. ENERGY AMID INHIBITIONS 
I THE HIGHEST MENTAL TYPE— Not to 
I proceed immediately to extremities, to he 
still able to act energetically under an array 
! of inhibitions — that indeed is rare and dilli- 
j cult. Cavour, when urged to proclaim mar- 
' tial law in 1859, refustMl to do so, saying: 
‘‘ Any one can govern in that way. I will 
be constitutional.” Your parliamentary 
rulers, your Tdneoln, your Gladstone, are the 
: strongest type of man, because they accoin- 
I plish results under the most intricate pos- 
sible condition.s. We think of Napoleon 
Bonaparte as a colossal monster of will- 
power, and truly enough he was so. But, 
from the point of view of the psychological 
machinery, it would be hard to say wdiethrr 
he or Gladstone was the larger volitional 
quantity; for Napoleon disregarded all the 
u.sual inhibitions, and Gladstone, passionate 
as he was, scrupulously considered them in 
his statesmanship. — Jameh Talks to Teach- 
ers, eh. 15, p. 180. (H. II. & Co., 1900.) 

lOll. ENERGY AND FORCE DIS- 
CRIMINATED— Work the Meamire of Energy. 
— To the ordinary mind energy and force 
represent the same thing. And it has not 
been many years, comparatively, since even 
scientific men used tlie words synonymously. 
Mfidern ebeinistry and modern physics make 
a distinction, and jJefine the two words dif 
ferently. 

“ Force ” is defined as the cause of motion, 
or the generator of momentum, while “ en- 
ergy ” is expressed in the motion itself, i*' 

I its power to do work. Force refers to the 
|. causes, while energy refers to w'ork or the 
: capacity to do work. The distinction is one 
that is difficult to make plain. Strictly 
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lined, force is any agency that can cause a 
motion, arrest a motion, or change the direc- 
tion of a motion, while energy is motion or 
the capacity to become motion, and this car- 
ries with it the idea of work. — E lisha Gray 
yaiure-8 Miracles, vol. ii, ch. 1, p. 1. (F. 

H. & H., 1000.) 

1013. ENERGY DERIVED FROM SUN 

— All Work Result of Heat . — This great 
principle [the conservation of energy] en- 
al)les us to realize the absolute interde- 
pendence of all the forces of Nature. It 
teaches us that there is no origination of 
force upon the earth, but that all energy 
eitlier now comes to us from the sun, or was 
originated in the sun before our earth sepa- 
rated from it; and we are thus led to the 
conclusion that all work, all motion, every 
manifestation of power we see around us, 
are alike the effects of heat or of other radi- 
ant forces allied to it. — Wallace The Won- 
derful Gentury, ch. vii, p. 53. (D. M. & Co., 

1899.) 

1013. ENERGY, ELECTRICAL, BAT- 
TERY A STORE OF — Resemblance of Elec- 
tricity to Fire — Force tutored in ('oal or Zinc 
— Production of Power Costs Destruction of 
Material fas ^^uch). — Again, it may be said, 
with perfect truth, that every voltaic bat- 
tery is a store of electrical energy. In a 
voltaic battery some metal is employed, gen- 
erally zinc, which, when the battery is work- 
ing, is acted on chemically by an acid. The 
effect of this chemical action is that the 
, atoms of the metal combine wilh the oxygen 
of the acid ; and by the act of combination 
an electric current is generated. ... In 
the case of coal, we have carbon and hydro- 
gen existing apart fiom oxygen, with a 
chemical force tending to make them com- 
hine, under suitable conditions. We set up 
these conditions when we light a fire: the 
chemical force then comes into action; the 
carbon and hydrogen rush to meet the oxy- 
gen; and in the clash of atoms heat is 
developed. Similarly, in the voltaic battery, 
we have zinc existing apart from oxygen, 
with a chemical force tending to pull them 
together. W’e bring this force into action 
when we arrange the cells of our battery 
and make the necessary connections; the 
atoms of zinc and oxygen then cla.sh to- 
gether, and. by the energy of their colli.sion. 
an electric current is generated. Thus it is 
clear that, exactly in the same sense in 
wliich heat energy is said to be stored in a 
lump of coal, it may also be said that elec- 
trical energy ia stored in the zinc plates of 
a battery. It is worth observing, too. that 
both cases furnish a striking illustration of 
a universal law of Nature. We cannot use 
our store of energy, and keep our store, at 
llie same time. We cannot get heat from 
coal except by a process in which the coal 
Is burned, and ceases to exist as coal. And 
so, too, we cannot get an electric current 
from our zinc plates except by a process in 


which the zinc is gradually consumed, and 
cca.scs to exist as zinc. — Molloy The Stor- 
ing of Electrical Energy, p. 48. (Hum., 
1889.) 

1014. ENERGY, MANUFACTURE OF, 
IMPOSSIBLE — Fallacy of Perpetual Motion. 
— (Inc result of the due apprehension of our 
personal lielplessness will be that we shall 
no longer waste our time over the impossible 
task of manufacturing energy for ourselves. 
Our science will bring to an abrupt end the 
long series of severe experiments im which 
we have indulged in the hope of finding a 
perpetual motion. And having decided upon 
this once for all, our first step in seeking a 
more satisfactory state of things must be to 
find a new source of energy. Following Na- 
ture, only one course is open to us. We 
must refer to environment. The natural life 
owe.s all to environment, so must the 
spiritual. Now the environment of the 
spiritual life is God. As Nature therefore 
forms the complement of the natural life, 
God is the complement of the spiritual. — 
Drummond Natural Law in the Spiritual 
World, essay 7, p. 244. (II. Al.) 

1015. ENERGY OF POSITION— Water 
at High Level Able To Do Work — Crossbow 
Rent — W^atch Wound Vp . — Let us suppose 
there are two mills, one with a large pond of 
water near it and at a high level, while the 
other has also a pond, but at a lower level 
than itself. We need hardly ask which of 
the two is likely to work — clearly the one 
with the pond at a low level can derive from 
it no advantage whatever, while the other 
may use the liigh-level pond, or head of 
water, as this is sometimes called, to drive 
its uheel and do its work. There is, thus, a 
great deal of work to be got out of water 
high up — real substantial work, such as 
grinding corn or thrashing it. or turning 
wood or sawing it. ("In the other hand, there 
is no \work at all to be got from a pond of 
water that is low down. [By virtue of the 
force of gravity] a stone high up. or a head 
of water, is in a position of advantage, and 
has the power of doing work as it falls tD a 
lower level. But there are other forces be- 
sides gravity, and, with respect to these, 
bodies may bo in a position of advantage 
and be able to do work just as truly as the 
stone, or the head of water, in the ease be- 
fore mentioned. 

Let ns take, for instance, the force of 
elasticity, and consider what happens in a 
crossbow. When this is bent, the bolt is 
evidently in a position of advantage with 
regard to the elastic force of the bow ; and, 
when it is discharged, this energy of posi- 
tion of the bolt is converted into energy of 
motion, just as, when a stone on the top of 
a house is allowed to fall, its energy of posi- 
tion is converted into that of actual motion. 

In like manner a watch wound up is in a 
position of advantage with respect to the 
elastic force of the mainspring, and as the 



i©r«y 

Joyment 


SCIENTIFIC SIDE-LIGHTS 


208 


wheels of the watch move, this is gradually 
converted into energy of motion. — Stewart 
The Conservation of Energy, ch. 2, p. 377. 
(Hum., 1880.) 

1016 . Water-wheel vs. 

Windmill — Accumulated Power Gives Inde- 
pendence — Analogy of Official or Social Po- 
sition or Wealth in Human Life. — It is, in 
fact, the fate of all kinds of energy of posi- 
tion to be ultimately converted into energy 
of motion. 

The former may be compared to money in 
a bank, or capital, the latter to money which 
we are in the act of spending; and just as, 
when we have money in a bank, we can draw 
it out whenever we want it, so, in the case 
of energy of position, we can make use of 
it whentwer we please. To see this more 
clearly, let us compare together a water-mill 
driven by a head of water and a windmill 
driven by the wind. In the one case we may 
turn on the water Avhenever it is most con- 
venient for us, but in the other we must w'ait 
until the wind happens to blow. The former 
has all the independence of a rich man ; the 
latter all the obsequiousness of a poor one. 
If we pursue the analogy a step further, W’C 
shall see that the great capitalist or the 
man who has acquired a lofty position is 
respected because he has the disposal of a 
great quantity of energy; and that whether 
he be a nobleman or a sovereign or a gen- 
eral in command, he is powerful only from 
having something which enables him to 
make use of the services of others. When 
the man of wealth pays a laboring man to 
wwk for him, he is in truth converting so 
much of his energy of position into actual 
energy, just as a miller lots out a portion of 
his head of w’ater in order to do some wwk 
by its means. — Stew^art Conservation of 
Energy, ch. 2, p. 378, (Hum., 1880.) 

1017. ENERGY OF Seemingly 

Undiminished — fmmutahilify in the Midst 
of Change . — ^lultiplying all our powers by 
million.s of millions, we do not reach the 
sun’s expenditure. And still, notwithstand- 
ing this enormous drain, in the laf>se of 
human history we are unable to detect a 
diminution of his store. Measured by our 
largest terre.strial standards, such a re-^er- 
voir of power is infinite; but it is our privi- 
lege to rise above these standards, and to re- 
gard the sun himself as a speck in infinite 
extension — a mere drop in the universal sea. 
We analyze the space in which he is im- 
mersed, and W’hieh is the veliicle of hi.s 
pow'er. We pass to other systems and 
other suns, eaoh pouring forth energy like 
our owm, but still without infringement of 
the law, whiclj reveals immutability in the 
midst of change, which recognizes incessant 
transference or conversion, but neither final 
gain nor loss. The energy of Nature is a con- 
stant quality, and the utmost man can do 
in the pursuit of physical truth, or in the 
application.s of physical knowledge, is to ' 
shift the constituents of the never-varying i 


total, sacrificing one if he would produce 
another. The law of conservation rigidl;^ 
excludes bgth creation and annihilation 
Waves may change to r^ples, and ripples to 
waves — magnitude may be substituted for 
number, and number for magnitude — as- 
teroids may aggregate to suns, suns may 
invest their energy in fiorse and faume, and 
floree and faunae may melt in air — ^the flux 
of power is eternally the same. It rolls in 
music through the ages, while the manifesta- 
tions of physical life, as well as the display 
of physical phenomena, are but the modula- 
tions of its rhythm. — Tyndall Heat a Mode 
of Motion, lect. 17, p. 535. (A., 1900.) 

1018. ENERGY REQUIRED TO HOLD 
GASES TOGETHER IN WATER— Prior 
to experience, no one could suspect that two 
aeriform substances like oxygen and hydro- 
gen could be obtained from water, and the 
discovery of the fact, near the beginning of 
this century, marks an era in the history of 
science. And even now, familiar as it is, 
this truth stands out as one of the most re- 
markable facts of Nature. Moreover, the 
wonder becomes still greater when w’c learn 
that water yields 1,800 times its volume of 
the two gases, and that these gases retain 
their aeriform condition so persistently that 
mechanical pressure alone cannot reduce 
them to the liquid condition ; and still more 
the wonder grows when w^e learn furtlior 
that the amount of energy required to de- 
compose a pound of water into its constitu- 
ent gases would be adequate to raise a 
weight of 5,314,200 pounds one foot high; 
and that, when these gases unite and the 
water is reproduced, this energy again be- 
comes active. — C(K)KE Acn; Chemistry, lect. 
5, p. 114. (A., 1899.) 

1019. ENERGY, SEEMING WASTE 

OF — The ShiVh Heat Poured into Empty Space 
— Might Warm Two Thousand Million 
Globes lAke Ours. — Wo have just seen the al- 
most incomprehensible amount of heat w’hich 
the sun must send the earth in order to 
warm its oceans and make green its con- 
tinents; but how little this is to what 
passes by us! The earth as it moves on in 
its annual path continually comes into now 
regions, w’here it finds the same amount of 
heat already pouring forth; and this same 
amount still continues to fall into the empty 
space we have just quitted, w’here there is no 
one left to note it, and wdiere it goes on in 
w'hat .seems to us utter wraste. If, then, the 
w’hole annual orliit were set close with glol>es 
like ours, and strung with worlds like beads 
upon a ring, each would receive the same 
enormous amount the earth does now. But 
this is not all ; for not only along the orbit, 
but above and below it, the sun sends its 
heat in seemingly incredible wastefulness, 
the final amount being expressible in the 
number of w’orlds like ours that it could 
warm like ours, which is 2,200,000,000. — 
Lanolry yew Astronomy, ch. 4, p. 95. (H. 

M. & Co., 1800.) 
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1020. ENERGY, THE CONSERVA- 

« :ONOF —The sum total of all causes work- 
g in Nature that can produce change in 
the physical world is as invariable as the 
totaftty of the store of matter. No mani- 
festation of force can arise out of nothing, 
none can altogether disappear. All of the 
changes we observe consist in the fact that 
such a manifestation of force is expressed in 
some other way, it only assumes another 
form. — M eyer Ueher Beatrehungen und Ziele 
dvr wiaaenachaftlichen Chemie, p. 34. 
(Translated for ^Scientific Side-Lights.) 

1021. ENERGY, THE FORM-GIVING 
element in matter— H eai Makes the 

JHffcrence between Solidt Liquid, and Gas . — 
From the fact that all gases expand with 
heat and contract with cold, it is concluded 
that the ether-vibrations we term heat are 
tlie cause of the rapid motions of the gaseous 
molecules, and that if heat was entirely ab- 
sent the motion would cease, and, ordinary 
cohesive attraction coming into play, the 
molecules would fall together and form a 
liquid or a solid. As a matter of fact, by 
intense cold, combined with pressure, all 
gases can be liquefied or solidified; and as, 
on the other hand, all the solid elements can 
be liquefied or vaporized by the intense heat 
of the electric furnace, we conclude that all 
matter when entirely deprived of heat is 
solid, and with sutlicient heat becomes 
gaseou.s. — WALLACE The Wonderful Ven- 
tunj, eh. 7, p. 55. (D. M. & Vo.. ISOO.) 

1022. ENGINEERING FEATS OF AN- 
TIQUITY — Potter of Organized Labor — Time 
So Object, — In tlie earliest engineering feats 
two facts must be sharply kept before the 
mind, to wit: That time was no object, and 
that there were no private buildings. Sup- 
pose that every laboring person in C’hicago 
should be immediately withdrawn from all 
I»rivate work, and that they all should be or- 
ganized to labor for ton years upon some 
government building as a memorial of the 
city’s grandeur. One million haiid-laimrers 
would erect a pyramid containing fifteen 
thousand milliards of tons of earth, and the 
mechanics would put on the top of it a 
structure larger than all the monuments in 
Kgypt combined. — ^I a.sox Aboriginal .imeri- 
can Mechanics (Memoirs of the Interna- 
(ionnl Conqrc.^s of Anthropoloqq, p. S*2). 
(Sch. P. 0.) 

1023. ENJOYMENT BY ILLUSION- 

Madv Happy by Attempting To Seem So . — 
bet us examine one of these active illusions 
a little more fully. Tt would at first sight 
seem to be a perfectly simple thing to de- 
termine at any given moment whether we 
ftre enjoying ourselves, whether our emo- 
tional condition rises above the pleasure- 
threshold or point of indifTerenee and take.s 
on a positive hue of the agreeable or pleas- 
i. nrahlo. Yet there is good reason for sup- 
posing that people not \infreq\iently deceive 
t^liemselves on this matter. Tt is, perhaps, 
hardly an exaggeration to say that most of 
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US are capable of imagining that we are hav- 
ing enjoyment when we conform to the tem- 
•porary fashion of social amusement. It has 
been cynically observed that people go into 
society less in order to be happy than to 
seem so, and one may add that in this sem- 
blance of enjoyment they may, provided they 
are not bla.s6, deceive them.selves as well as. 
others. The expectation of enjoyment, the 
knowledge that the occasion is intended to 
bring about this result, the recognition of 
the external signs of enjoyment in others — 
all this may .serve to blind a man in the 
earlier stages of social amusement to his 
actual mental condition. — Sully Illusions, 
oh. 8, p. 200. (A., 1807.) 

1024. ENJOYMENT CONDUCIVE TO 

BENEVOLENCE — Desire to Impart Pleasure. 
— We do not conceive life to be so rich in 
enjojunents that it can afford to forego the 
cultivation of all those which address them- 
selves to what M. Comte terms the egotistic 
propensities. On the contrary, we believe 
that a sufficient gratification of these, short 
of excess, but up to the measure which ren- 
ders the enjoyment greatest, is almost al- 
ways favorable to the benevolent affections. 
The moralization of the personal enjoyments 
we deem to consist, not in reducing them to 
the smallest ])ossible amount, but in culti- 
vating the habitual wish to share them with 
others, and with all others, and scorning to 
desire anything for oneself which is in- 
capable of being so shared. There is only 
one passion or inclination wliich is per- 
manently incompatible with this condition — 
the love of domination, or superiority, for 
its sake; which implies, and is 

grounded on. the equivalent depression of 
other neoplc. As a rule of conduct to be en- 
foreoil by moral sanctions, we think no more 
should be attempted than to prevent people 
from doing harm to others, or omitting to 
do such good as they have undertaken. De- 
manding no more than this, society in any 
tolerable eireunistances obtains much more; 
for the natural activity of human nature, 
shut out from all noxious directions, will ex- 
pand itself in useful ones. — Mill Positive 
Philosophif of Auguste Comte, p. 131. (H. 

H. & Co., 1887.) 

1025. ENJOYMENT OF NATURE 
LESS FREELY EXPRESSED IN GREEK 
THAN IN HEBREW POETRY- It has often 
been remarked that, altho the enjoyment de- 
rived from the contemplation of Nature was 
not wholly unknown to the ancients, the 
feeling was, nevertheless, much more rarely 
and less vividly expressed than in modern 

I times. In his considerations on the poetry 
! of the sentiments, Schiller thus expresses 
I himself: “ If we bear in mind the beautiful 
scenery vnth which the Greeks were sur- 
rounded. and remember the opportunities 
possessed by a people living in so genial a 
climate of entering into the free enjoyment 
of the contemplation of Nature, and observe 
how conformable were their mode of 
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thought, the bent of their imaginations, and 
the habits of their lives to the simplicity of 
Nature, which Avas so faithfully reflected in* 
their poetic works, we cannot fail to remark 
with surprise how few traces are to be met 
among them of the sentimental interest with 
which wo. in modern times, attach oiirselves 
to the individual characteristics of natural 
scehery. The Creek poet is certainly, in the 
highest degree, correct, faithful, and circum- 
stantial in his descriptions of Nature, but 
his heart has no more share in his words 
than if he were treating of a garment, a 
shield, or a suit of armor. Nature seems to 
interest his understanding more than his 
moral perceptions; he does not cling to her 
charms with the fervor and the plaintive 
passion of the poet of modern times.” How- 
eA^er much truth and excellence there may be 
in these remarks, they must not be extended 
to the AA’hole of antiquity; and I moreover 
consider that aa'c take a very limited A’ieAV of 
antiquity Avhen, in contradistinction to the 
present time, AA*e restrict the term exelu- 
siA’ely to the Greeks and Romans. A pro- 
found feeling of Nature pervades the most 
ancient poetry of the HcbrcAvs and Indians, 
and exists, therefore, among nations of very 
different descent — Semitic and Indo-Ger- 
manic. — H umboldt Cosmos, a^oI. ii, pt. i, p. 
21. (II., 1897.) 

1020. ENTHUSIASM OF YOUNG 
NATURALIST— Winged Fw/i.— Of all 
the organisms of the system [the Old Red 
Sandstone], one of the most e.xtraordinary 
. . . is the Pterichthysj or Avinged fish, 

an ichthyolite Avhioh the Avriter had the 
pleasure of introducing to the acquaintance 
of geologists nearly three years ago, but 
which he first laid open to the light about 
sev'eri years earlier. . . . I fain Avish I 

could communicate to the reader the feeling 
wdthAvhich I contemplated my first specimen. 

It opened Avith a single hloAv of the hammer; 
and there, on a ground of light-colored lime- 
stone, lay the elfigy of a creature fashioneii j 
apparently out of jet, Avith a body coA’ered j 
wdth plates, tAvo powerful looking arms, ar- I 
ticulated at the shoulders, a head as entirely ’ 
lost in the trunk as that of the ray or the 
sunfish, and a long, angular tail. My first- ' 
formed idea regarding it Avas, that I had dis- 
covered a connecting link betAA'cen the tor- 
toise and the fish — the body much resemble-s 
that of a small turtle; and Avhy, I asked, if 
one formation gi\’es us saiiroid fishes, may 
not another give us chelonian ones? or if in 
the Lias we find the body of the lizard 
mounted on the paddles of the whale, Avhv 
not find in the Old Red Sandstone the body 
of the tortoise mounted in a somcAvhat simi- 
lar manner? The idea originatifd in error; 
but as it Avas an error which not many nat- 
uralists could have corrected at the tiine, it 
may be deemed an excusable one, moiC es- 
pecially by such of my readers as mav have 
seen well-preserved specimens of the crea- 
ture.— M iller The Old Red Sandstone, ch. 3. 
p. 42. (G. & L., 18.*=;] ) 


102 7* Traces of the Ice- 

period in America* — In the autumn of 184tt 
six years after my visit to Great Britain in 
search of glaciers, I sailed for America. 
When the steamer stopped at Halifax, eager 
to set foot on the ncAv continent so full of 
promise for me, I sprang on shore and 
started at a brisk pace for the heights above 
the landing. On the first undisturbed 
ground, after leaving the town, I Avas met 
by the familiar signs, the polished surfaces, 
the furrows and scratches, the line-engrav- 
ing of the glacier, so well known in the Old 
World; and I became convinced of what I 
had already anticipated as the logical se- 
quence of my previous investigations, that 
here also this great agent had been at AAwk, 
altho it AA’as only after a long residence in 
America, and repeated investigations of the 
glacial phenomena in various parts of the 
country, that I fully understood the uni- 
versality of its action. — Agassiz Geological 
I Sketches, ser. ii, p. 77. (H. M. & Co., 1896,) 

1028. ENTOMOLOGIST DECEIVED— 

Protective Mimicry of Caterpillars. — Some 
of the most curiou-s examples of minute imi- 
tation are afforded by the caterpillars of the 
geometer moths, Avhich are always broAvn or 
reddish, and resemble in form little tAvigs 
of the plant on which they feed. They have 
the habit, Avhen at rest, of standing out 
obliquely from the branch, to Avhich they 
hold on by their hind pair of prolegs or 
claspers, and remain motionless for hours. 
Speaking of these protectiv^e resemblances 
Mr. Jenner Weir says: “After being thirty 
years an entomologisL I Avas deceived myself, 
and took out my pruning-sci.ssors to cut 
from a plum-tree a sj>ur wliich I thought 1 
had overlooked. This turned out to be the 
larva of a geometer tAvo inches long. I 
shoAA’ed it to scA'eral members of my family, 
and defined a space of four inches in Avhieh 
it was to be seen, but none of them con hi 
perceive that it Avas a caterpillar.” — W al- 
lace Darwinism, ch. 8, p. 139. (Hum., 
1880 .) 

1029. ENVIRONMENT, ADAPTATION 
TO CHANGES OF — Stomach of Sea-gull— 
Gizzard of Pigeon. — Hunter, for example, in 
a cla.ssical experiment, so changed the en- 
vironment of a sea-gull by keeping it in cap- 
tivity that it could only secure a grain diet. 
The effect was to modify the stomach of the 
bird, normally adapted "to a fish diet, until 
in time it came to resemble in structure the 
gizzard of an ordinary grain- feeder, such ns 
the pigeon. Ilolmgr^^n, again, reversed this 
experiment by feeding pigeons for a length 
ened period on a meat diet, with the result 
that the^ gizzard beeame transformed into 
the carnivorous stomach. — D rtjmmono 'Nat- 
ural Law in the Spiritual World, essay 7, p* 
232, (H. Al.) 

1030. ENVIRONMENT AFFECTING 

MAN — Adaptation of Races to Climate and Lo- 
cality . — That certain races are constitution- 
ally fit and others unfit for certain climates, 
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is a fact which the English have but too 
(^ood reason to know, when on the scorching 
plains of India they themselves become lan- 
guid and sickly, while their children have 
soon to be removed to some cooler climate 
that they may not pine and die. It is well 
known also that races are not affected alike 
by certain diseases. While in Equatorial 
Africa or the West Indies the coast fever and 
yellow fever are so fatal or injurious to the 
new-come Europeans, the negroes and even 
niulattoes are almost untouched by this 
scourge of the white nations. On the other 
hand, we English look upon measles as a 
trifling complaint, and hear with astonish- 
ment of its being carried into Fiji, and 
tliere, aggravated no doubt by improper 
treatment, sweeping away the natives by 
thousands. It is plain that nations moving 
into a new climate, if they are to flourish, 
must become adapted in body to the new 
state of life; thus in the rurctied air of the 
high Andes more respiration is required 
than in the plains, and in fact tribes living 
there have the chest and lungs developed to 
extraordinary size. Races, tho capable of 
gradual acclimatization, must not change too 
suddenly the climato they are adapted to. 
With this adaptation to particular climates 
the complexion has much to do, litting the 
negro *for the tropics and the fair-wliite for 
the temperate zone; tho, indeed, color docs 
not always vary with climate, as where in 
America the brown race extends through hot 
and cold regions alike. Fitness for a special 
climate, being matter of life or death to a 
race, must be reckoned among the chief of 
race-chara(*ters. — Tvrou Anthropology, ch. 
3, p. 73. (A., ISno.) 

1 0:^ 1 . ENVIRONMENT ALONE DOES 
NOT DEVELOP GENIUS— 'Ihe remarkable 
scientific activity manifested by the Arabs 
in all branches of practical astronomy is to 
be ascribed less to native than to (’haldean 
and Indian inlluences. Atmospheric condi- 
tions merely favorc<l that which luul been 
called forth by mental qualifications, and by 
the contact of highly gifted races with more 
civilized neighboring nations. How many 
rainless portions of tropical .America enjoy 
a still more transparent atmosphere than 
Egypt, Arabia, and llokhara! A tropical 
sky, and the eternal clearness of the heavens, 
radiant in .stars and nebiilons spots, un- 
doubtedly everywhere exercise an influent'c 
on the mind, hut they can only lead to 
thought, aud to the solution of mathemat- 
ical propositions, where other internal and 
external incitements, independent of eli- 
nialic relation, affect tho national character, 
and \vherc the requirements of religious and 
agricultural pursuits make the exact divi- 
sion of time a necessity prompted by social 
conditions. Among calculating commercial 
nations (as the Phenicians), among con- 
structive nations, partial to arehiteeturo 
and the measurement of land (ns the Chal- 
fleans and Egyptians), empirical rules of 
‘Arithmetic and geometry were early discov- 


ered; but these are merely capable of pre- 
paring the way for the establishment of 
mathematical and astronomical science. It 
is only in the later phases of civilization 
that the established regularity of the 
changes in the heavens is known to be re- 
tlectcd in terrestrial phenomena. . . . 
The conviction entertained in all climates 
of the regularity of the planetary move- 
ments has contributed more than anything 
else to lead man to seek similar laws of 
order in the moving atmosphere, in the oscil- 
lations of the ocean, in the periodic course 
of the magnetic needle, and in the distribu- 
tion of organisms over the earth’s surface. — 
Hi MHOLDT Cosmos, vol. ii, pt. ii, p. 221. (H., 
1897.) 

1032 . ENVIRONMENT, ARTIFICIAL, 
A BONDAGE — Posaessiona May Poaaeaa . — 
Only to a certain extent does possession 
make a man freer, more independent. A 
step fartlier and possession becomes master, 
the possessor a slave required to sacrifice his 
time and thought, and find himself respon- 
sible to connections, nailed to place, incorpo- 
rated in a state, all of which may be opposed 
to tile essential requirements of his in- 
most nature. — S chopemiauer, according to 
SciiWAKZ, Psychologic des Willens, a Lec- 
ture. (Translated for Scientific Side- 
Ligh is.) 

1033 . ENVIRONMENT, BIRD’S COR- 
RESPONDENCE WITH— J/an a Mass of 
('orrespondences. — The bird, again, w’hicb is 
higher in the scale of life, corresponds with 
a wider environment. The stream is real 
to it, and the insect. It knows what lies 
behind the hill ; it listens to the love-song 
of its mate. And to much besides beyond 
the simple world of the tree this higher or- 
ganism is alive. The bird, we should say, is 
more living than the tree; it has a corre- 
spondence w ith a larger area of environment, 
lint this bird- life is not yet the highest life. 
Even within the immediate bird-environ- 
ment there is much to which the bird must 
still be hcKl to be dead. Introduce a higher 
organism, place man himself within this 
same environment, and see how' much more 
living he is. A hundred things which the 
bird never saw’ in insect, stream, and tree 
appeal to him. Each single sense has some- 
thing to correspond with. Each faculty 
finds an appropriate exercise. Man is a 
mass of correspondences, and because of 
these, because he is alive to countless objects 
and influences to which lower organisms are 
dead, he is the most living of all creatures. 
— Dri’MMom) \atural Law in the Spiritual 
IVor/d, essay 4, p. 139. (H. Al.) 

1034 . ENVIRONMENT CANNOT 
ORIGINATE ADAPTATION— 7A/bM/qr mw- 
er Cannot Produce Humming-hird^s Pill . — 
Rut correlation in this sense [i. e., between 
different parts of the same organism] helps 
hut a little way indeed in conceiving the 
origin of a new’ species. There might be the 
most minut<* and perfect harmony betw’een 
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the clianges effected in an animal newly 
born without those changes tending even in 
the most remote degree towards the estab- 
lishment of a new form of life. In order to 
that establishment there must be another 
correlation, and a correlation of a higher 
kind. There must be a correlation between 
those changes and all the outward conditions 
amidst which the new form is to be placed 
and live. If this correlation fails the new 
form will die. Yet, so far as we can see, 
this kind of correlation is without any phys- 
ical cause. It is not necessarily involved, as 
the other kind of correlation is, in the very 
idea of growth. On the contrary, it is not 
only entirely separable in thouglit, but, as 
we see in monstrosities, it is sometimes sepa- 
rated in fact. We have no conception of 
any force emanating from external things 
which shall mold the structure of an organ- 
ism in harmony with themselves. Mr. Dar- 
win freely confesses this, and says that 
many considerations ‘‘ incline him to lay 
very little weight on the direct action of the 
conditions of life ” in pro<lucing variety of 
form. We can conceive, dimly indeed, but 
still we can conceive, how in the humming- 
birds a special form of wing shall be corre- 
lated uith a special form of bill. But we 
have no conception whatever how a special 
form of bill should be correlated with a 
special form of llower from which the bill 
is to extract its food. ^ Mr. Darwin has 
shown how an improved bill, when once pro- 
duced, will be preserved by finding external 
conditions to which it is adapted. But he 
has not shown, and he frankly confesses he 
has no idea, how’ the adapted variation of 
bill comes to be born at all. — Argyll Reign 
of Laic, ch. 5, p. 149. (Burt.) 

1 035. ENVIRONMENT CHANGED BY 
EVOLUTION — A Continually New Environ- 
ment as One Climbs Mountain . — For 

what is most of all essential to remember i.s 
that not only is environment the prime fac- 
tor in development, but that tin? environ- 
ment itself rises with every evolution of any 
form of life. To regard the environment as 
a fi.xed quantity and a fixed quality is, next 
to ignoring the altruistic factor, the car- 
dinal error of evolutional philfjsophy. With 
every step a climber rises up a mountain- 
side his environment mu-t change. — Drum- 
mond Ascent of Man, ch. 10, p. 325. ( J. P., 

1900.) 

1030. ENVIRONMENT, CORRESPOND- 
ENCE WITH — Man May Chayige Environ- 
ment — Intelligent Volition May Secure Me)re 
of Life. — The essential eharacteriMic of a 
living organism, according to these defini- 
tions [of Herbert Spencer’s “ Principle.s of 
Biology,’’ vol. i, p. 74], is that it is in vital 
connection with its general surroumlings. A 
human being, for instance, is in direct con- 
tact with the earth and air, with all sur- 
rounding things, with the warmth of the 
sun, with the music of birds, with the count 
less influences and ar J /ities of Nature and 


of his fellow men. In biological language, 
he is said thus to be “ in correspondence • 
with his environment.” . . . Now it 
is in virtue of this correspondence that 
he is entitled to be called alive. So 
long as he is in correspondence with any 
given point of his environment, he lives. To 
keep up this correspondence is to keep up 
life. If his environment changes he must 
instantly adjust himself to the change. And 
he continues living only as long as he suc- 
ceeds in ad justing himself to the “ simul- 
taneous and successive changes in his en- 
vironment ” as these occur. What is meant 
by a change in his environment may be un- 
derstood from an example, which will at the 
same time define more clearly the intimacy 
of the relation between environment and or- 
ganism. Let us take the case of a civil- 
servant whose environment is a district in 
India. It is a region subject to occasional 
and prolonged droughts resulting in period- 
ical famines. W hen such a period of scar- 
city arises, he proceeds immediately to ad- 
just himself to this external change. Hav- 
ing the power of locomotion, he may remove 
himself to a more fertile district, or. pos- 
sessing the means of purchase, he may add 
to his old environment by importation the 
“ external relations ” necessary to continued 
life. But if from any cause he fails to ad- 
just himself to the altered circumstances, 
his body is thrown out of correspondence 
with his environment, his “ internal rela- 
tions ” are no longer adjusted to his “ex- 
ternal relations,” and his life must cease. — 
Dui mmond Xatural ^ M\r in the Spiritual 
World, essay 4, p. 132. (H. Al.) 

1037. ENVIRONMENT, RELATIONS 
OF ANIMAL TO — The relation between 
animals and their environment is now a 
question of such great interest and impor- 
tance that it is necessary in any de.scription 
of the fauna of a particular region to con- 
sider its physical conditions and the inllu- 
ence that it may be supposed to have had in 
producing the characteristics of the fauna. — 
lliCK.so.N Fauna of the Deep Sea, ch. 2. p. 
IH. (A., 1894.) 

1 038. ENVIRONMENT, SINFUL, CON- 
TACT WITH— LmW to Evil by a Single 
t'orresjtomlence. — As a general rule men are 
linkeil to evil mainly by a single corre- 
spfmdenee. Few men break the whole law. 
Our natures, fortunately, are not large 
enough to make us guilty of all, and the re- 
straints of circumstances are usually such 
as to leave a loophole in the life of each in- 
dividual for only a single habitual sin. But 
it is very ca.sy to sec how this reduction of 
our intercourse with evil to a single corre- 
spondence blinds us to our true position. 
Our correspondences, as a whole, are not 
with evil, and in our calculations as to our 
spiritual condition we emphasize the many 
negatives rather than the single positive. 
One little weakness, we are apt to fancy, all 
men must be allowed, and we even claim a 
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certain indulgence for that apparent neces- 
^ sity of nature which we call our besetting 
sin. Yet to break with the lower environ- 
ment at all, to many, is to break at this 
single point. It is the only important point 
at which they touch it, circumstances or nat- 
ural disposition making habitual contact at 
ether places impossible. The sinful environ- 
ment, in short, to them means a small but 
well-defined area. Now if contact at this 
point be not broken off, they arc virtually in 
contact still with the whole environment. — 
Drummond Xatural Lam in the spiritual 
World, essay 5, p. 1C7. (11. Al.) 

1 0:iO. ENVIRONMENT, SPIRITUAL- 

Lack of t Correspondence is Spiritual Death. 

— Now follows a momentous question. Is 
man in correspondence with the wliolo en- 
vironment? When we reach the higliest liv- 
ing organism, is the final blow dealt to the 
kingdom of death? Has the last acre the 
infinite area been taken in by his finite fac- 
ulties? Is his conscious environment the 
whole environment? Or is tlicre, among 
these outermost circles, one which with his 
multitudinous correspondences lu* fails to 
reach. If so, this is death. The question 
of life or death to him is the question of the 
amount of remaining environment he is able 
to cmnpa.ss. If there be one circle or one 
segment of a circle which he yet fails to j 
reach, to correspond with, to know, to be 
influenced by, he is, with regard to that eir- ' 
clc. or segment, dead. — Drummond Xatural 
I.a\r in the Spiritual World, essav 4, p. 140. * 
(H. Al.) * i 

1040. ENVIRONMENT, SUITABLE, A i 
NECESSITY OF LIFE — IrijariouH Onjanintns ! 
Ijire Only Where They Find a Favorable t 
Mi (Hum Airaitiny Them. — In the very earli- 
est days of the study of micro-organisms it , 
was observed that they mostly congregate ! 
where there is pabulum for their nourish- 
ment. The reason why tluids such as milk, j 
anddead animal innttersuch as a carcass, and j 
living tissues such as a man’s body contain = 
so many microbes is because each of these 
three media is favorable to their growth, 
^lilk affords almost an ideal food and en- 
vironment for microbes. Its temperature ^ 
and constitution frequently meet their re- 
quirements. Dead animal matter, too, yields 
a rich iliet for some species (saprophytes). 

In the living tissues bacteria obtain not only 
nutriment, but a favorable temperature and 
moisture. Outside the human body it has 
been the endeavor of bacteriologists to pro- 
vide media ns like the almve as possible, and 
containing many of the same elements of 
food. Thus the life-history may be carried 
on outside the body and under observation. 
—“Nkwman liactcria, ch. 1, p. 20. (G. P. 

P., 18ft0.) 

t041, RequMtenfor Xat- 

^nvlJAfc — Conditionsof Vitality. — To under- 
stand the sustaining influence of environment 
m the antmnl world, one has only to recall 
^vhat the biologist terms the extrinsic or i 


subsidiary conditions of vitality. Every liv- 
ing thing normally requires for its develop- 
ment an environment containing air, light, 
heat, and water. In addition to these, if 
vitality is to be prolonged for any length of 
time, and if it is to be accompanied with 
growth and the expenditure of energy, there 
must be a constant supply of food. When 
we simply remember how indispensable food 
is to growth and work, and when we fur- 
ther bear in mind that the food-supply is 
solely contributed by the environment*, we 
shall realize at once the meaning and the 
truth of the proposition that without en- 
vironment there can be no life. Seventy per 
cent, at least of the human body is made of 
pure water, the rest of gases and earths. 
The.se have all come from environment. 
Through the secret pores of the skin two 
pounds of Avater are exhaled daily from 
every healthy adult. The supply is kept 
up by environment. The environment is 
really an unapjiropriated part of ourselves. 
Definite portions are continuously abstracted 
from it and added to the organism. And so 
long as the organism continues to grow, act, 
think, speak, work, or perfr)rm any other 
function di^manding a supply of energy, 
there is a constant, simultaneous, and pro- 
portionate drain upon its surroundings. — 
i^RUMMOND Xatural Law in the Spiritual 
Worlds essay 7. p. 234. (IT. Al.) 

1 042. RerpiiMtes for Spir- 

itual Life — The SouVs Fnvironment God . — 
T". the .‘spiritual world especially, he will be 
wise who courts acquaintance Avith the most 
ordinary and transparent facts of Nature; 
and in laying the foundations for a religious 
life he Avill make no unAvorthy beginning 
Avho carries Avith him an impressive sense 
of so obvious a truth as that Avithout en- 
vironment there can be no life. For Avhat 
does this amount to in the spiritual AA'orld? 
Is it not merely the scientific restatement of 
the reiterated aphorism of Christ. “ Without 
Me ye can do nothing”? There is in the 
spiritual organism a principle of life; but 
that is not self-existent. It requires a sec- 
ond factor, a something in which to live and 
moA’e and havi* its being, an environment. 
Without this it cannot live or move or have 
any being. Without environment the soul is 
as the carbon Avithout the oxygen, as the fish 
Aviihout the Avater, as the animal frame 
Avithout the extrinsic conditions of vitality. 
And Avhat is the spiritual environment? It 
is (Tod. Without this, therefore, there is no 
life, no thought, no energy, nothing — “ with- 
out Me ye can do nothing.” — TinuMMoND 
Xatural Law in the Spiritual Wotld, essay 
7, p. 237. (IT. Al.) 

1043. EPOCH CREATED BY GREAT 
DISCOVERIES— T/re rchxcojie, Jupiter's Sat- 
ellites, the Disk of Venus, Gravitation.— The 
whole of the seventeenth century, whoso 
eominencement Avas brilliantly signalized by 
the great discovery of the telescope, top'ther 
with the immediate results by Avhich it wa.s 
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attended — from Galileo’s observation of Ju- 
piter’s satellites, of the crescentic form of 
the disk of Venus, and the spots on the sun, 
to the theory of gravitation discovered by 
Newton — ranks as the most important epoch 
of a newly credited physical astronomy. 
This period constitutes, therefore, from the 
unity of the efforts made toward the obser- 
vation of the heavenly bodies, and in 
mathematical investigations, a sharply de- 
fined section in the great process of intel- 
lectual development, whioli, since then, has 
been characterized by an uninterrupted 
progress. — Hi miiot.dt Cosmos, vol. ii, pt. il, 
p. 201. iH., 1807.) 

1044. EPOCHS, BREACHES OF CON- 
TINUITY — Sttdikn Vt’velop mints of Human 
Power — Great ^^€n in Clusters. — It is an 
order of facts observable in the progress of 
mankind, that long ages of comparative si- 
lence and inaction are broken up, and 
brought to an end. by shorter periods of al- 
most preternatural activity. And that 
activity is generally spent in paths of inves- 
tigation, which, tho independent, are con- 
verging. Different miiuN. pursuing different 
lines of thought, find themselves meeting 
upon common ground. Such, in respect to 
literature, was the perio<l of the Revival of 
Learning; such, in res])eet to religion, was 
the period of the Reformation;* such, in re- 
spect to the abstract sciences, was the period 
of Tycho Brahe, of Oalileo, and Kepler. 
Hardly less memorable than these, certainly 
not le*is powerful, as affecting the condition 
of society, were those few years in the last 
quarter of the eighteenth century whi<*h 
were marked by such an extraordinary burst 
of mechanical invention. Hargreaves, and 
Arkwright, and Watt, and C'rompton. and 
Cartwright were all contemporaries. They 
were all working at the same time, and in 
the same direction. Out of their inventions 
there arose for the first time what is now 
known as the factory sy.;tcm ; and out of 
the factory system arose a comlition of 
things, as affecting human labor, whir-h was 
entirely new in the hist<iry of the world. — 
Argyll Reifjn of Law, ch. 7. p. -04. (Burt.) 

1 045. EQUALITY, MENTAL, A DE- 
LUSION- Crufl lif Mttlf of Such lUtiff — Tyrnu- 
ny of Bad Mmtal Oryan jition . — IVrhaps of 
all the erroneous notions (oncerning mind 
which metapliysics lias cngciulercil i>r 
abetted, there is none more fal.^e than that 
which tacitly as.-umes or explicitly declares 
that men are born v ith equal original men- 
tal capacity; opportunities and, education 
determining the differences of subsequent 
development. Tiic opinion is ay cruel as it 
is false. What man can by taking thought 
add one cubit cither to his'nu nta! m to his 
bodily stature? ^Multitude- of hurna.i be- 
ings come into the worhl weigiitcd with a i 
destiny against wliich they have neitlier the 
will nor the power to contend ; they are the 
step-childre.n of NaHire. and groan under 


the worst of all tyrannies — the tyranny of a 
bad organization. Men differ, indeed, in the 
fundamental characters of their minds, as 
they do in the features of their counte- 
nances, or in the habits of their bodies ; and 
between those who are born with the poten- 
tiality of a full and complete mental devel- 
opment, under favorable circumstances, and 
those who are born with an innate incapac- 
ity of mental development, under any cir- 
cumstances, there exists every gradation. 
What teaching could ever raise the congeni- 
tal idiot to the common level of human in- 
telligence? What teaching could ever keep 
the inspired mind of the man of genius at 
that level ? — ^Iai dsley Body and Mind, lect. 
2, p. 43. (A., 1898.) 

1040. EQUILIBRIUM OF NATURE- 

Chance Does \ot Give Order and Progress 
— The Loaded Dice. — It has been well said 
that if a pair of dice \vere to turn up aces 
a hundred times in succession, any rea.son- 
able spectator would conclude that they >vere 
loaded dice; so if countless millions of 
atoms and thousands of sj)ecies, each inclu- 
ding within itself mo.st complex arrangement 
of parts, turn up in geological time in per- 
fectly regular order and a continued gra- 
dation of progre.ss, .something more than 
chanc'c mu.st be implied. It is to be ob- 
served here that every species of animal or 
plant, of however low grade, consi.sts of 
many coordinated parts in a condition of 
the nicest equilibrium. Any change occur- 
ring which produces unequal or dispropor- 
tionate development, as the experience of 
breeders of abnormal varieties of animals 
and plants abundantly proves, imperils the 
continued existence of the species. Changes 
mu.st, therefore, in order to be profitable, 
affect the parts of the organism simultane- 
ously and symmetrically. The chances of 
this may well be compared to tho casting of 
aces a hundred timers in succession, and are 
so infinitely small as to be incredible under 
any other supposition than that of intelli- 
gent dc.sign. — Dawso.v Facts and Fancies in 
Modern Science, lect. 3, p. 122. (A. B. P. S.) 

1047. E 9 UIPMENT FOR DESTRUC- 
TION — Dcccptirc (hUmdion among Birds . — 
Deceptive, or, as Poulton terms it. “ aggres- 
sive " coloration is ]»crha]>s best illustrated 
by common flycat«*hcrs fTyrannuhv). Altho 
' these birds live in ami about trees, they are, 
as a rule, quietly attired in olive-green or 
olive-grpy, and are quite unlike the bril- 
liantly clad, fruit eating tanagers, orioles, 
parrots, and other birds that may be found 
near tlumi. InseeiH are tbereforo more likely 
to eomo within snafipirig distance than if 
these birds were conspicuously colored. H* 
the same manner we may explain the colors 
<»f hawks, whieli Jire never brightly pht* 
iiiaged. It is well known that man> arctic 
animals become white on the approach of 
winter. With ptarmigan.s this is dotibtles.s 
an instance of protective coloration, but the 
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gnowy owl, who feeds on the ptarmigan, 
jnay be said to illustrate deceptive colora- 
tion. — Chapman Bird-Life, ch. 3, p. 44. (A., 
1900.) 

1048. EQUIVALENCE OF FORCES— 

Heat and Electricity. — If I should set an 
emery-wheel to revolving and hold a piece 
of steel against it, the piece of steel would 
become heated and incandescent particles 
would fly off, making a brilliant display of 
fireworks. The heat that has been developed 
is the measure of the mechanical energy that 
1 have used against the emery-wheel. Now, 
let us substitute for the emery-wheel another 
wheel of the same size made of vulcanized 
1 libber, glass, or resin. 1 set it to revolving 
at the same speed, and instead of the piece 
of steel, I now hold a silk handkerchief or a 
catskin against the wheel with the same 
force that I did the steel. If now I provide 
a Leyden jar and some points to gather u]) j 
the electricity that will be produced (instead 
of the heat generated in the other case), it ; 
would be found that the energy developed 
in the one case would exactly balance that 
of the other, if it were all gathered up and 
|)ut into work. The electricity storeil in the 
jar is in a state of strain, like a bent bow, 
and will recoil, when it has a chance, with a 
power commensurate with the time it has 
been storing and the amount of energy used 
in pri^ssing against the wheel. If now 1 con- 
nect my two hands, one with tli^ inside and 
the other with the outside of the jar, this 
stored energy will strike me with a force 
equal to all the energy I have previously 
'^‘xpended in pressing against the wheel, 
minus the loss in heat. If I did it for a 
long enough time this electrical spring 
would be wound up to sucb a tension that 
the recoil would de>troy life if one put him- 
self in the path of its discharge. — Emsha 
(3u.\y \atur<*s Miracles, vol. iii. ch. 5, 44. 

(F. H. & H„ 1000.) 

104D. EROSION BY SAND-LADEN 
WATER — Minute. Part id* n Cut through Solid 
Cliff — Mif/hty Effect from Trivial ('aus'v . — 
This power of erosion, so strikingly dis- 
played when sand is urged by air, renders 
us better able to conceive its acti<ui when 
urged by water. The erosive power t)f a 
river is vastly augmented by the solid mat- 
ter carried along with it. Sand or pebbles, 
caught in a river vortex. <*nn wear away the 
hardest rock; “pot-holes” and diaq> cylin- 
drical shafts being thus prtxlueed. .\n ex- 
traordinary instam^e of this kind of ero«-ion 
is to be seen in the Val Tournanche, above 
the village of this name. The gorge at llan- 
deek has been thus cut out. — T yndat.i. Fray- 
moitf; of Science, vol. i, ch. 7, p. 19(). (A.. 

inoo.) * 

.10^0. ERROR, CUMULATIVE RE- 
SULT OF — Slight Inncmracy Vitiaten All J\c- 
f^nlls in Space and Time, — Our estimates of 
the nuissea of the heavenly bodies also de- 
pend upon a knowledge of the sun’s distance 
the earth. The quantity of matter in 


a star or planet is determined by calcula- 
tions whose fundamental data include the 
distance between the investigated body and 
some other body whose motion is controlled 
or modified by it; and this distance gen- 
erally enters into the computation by its 
cube, so that any error in it involves a more 
than threefold error in the resulting mass. 
An uncertainty of one per cent, in the sun’s 
distance implies an uncertainty of more 
than three per cent, in every celestial mass 
and every cosmical force. 

Error in this fundamental element propa 
gates itself in time also, as well as in .space 
and mass. . . . ]f, for instance, w^e 

should find as the result of calculation with 
the received data, that two millions of years 
ago the eccentricity of the earth’s orbit was 
at a maximum, and the perihelion so placed 
that the sun was nearest during the north- 
ern winter (a condition of affairs which it 
is thought would produce a glacial epoch in 
the southern hemisphere), it might easily 
happen that our r(‘siilts w’ould be exactly 
contrary to the truth, and that the state of 
affairs indicated did not occur within ten 
thousand years of the specified date — and all 
because in our calculation the sun’s distance, 
or the solar parallax by which it is meas- 
ured. was assumed half of one per cent, too 
great or too small. — Yot’XO The aST/u, ch. 2, 
p. 11. (A.. 1808.) 

1051. ERROR, DEFINITE, MORE 
HELPFUL THAN INDECISION -None of 

I liacon’s a[)horisms shows a clearer insight 
I into the relations between the human mind 
{ and the external world tlian that which de- 
li cl.ires [“ Novum Organum.*’ lib. ii, aph. 20], 

‘ “ 'fruth to emerge sooner from error than 
from confusion.’’ A definite* theory (even 
if a false one) giv(‘^ holding-ground to 
thought. Facts acipiire a meaning w ith ref- 
erence to it. It atfoials a motive for accu- 
mulating them and a means of coordinating 
them; it provides a framework for their ar- 
rangement. and a receptacle for their pres- 
ervation. until they become too strong and 
numerous to be any longer included within 
arbitrary limit'^, and shatter the vessel 
originaliy framed to contain them. 

Such was the purpose subserved by TTer- 
i scheFs theory of the sun. It helped to 
I clarify ideas on the 'Subject. The turbid 
; .-icnse of gro]ung and vi('wb“<s ignorance gave 
place to the lucidity of a plausible scheme. — 
(’I.KUKK Uistvru of .\stronomrf. pt. i, ch. .S, 

p. d7. (Rl.. 1803.) 

1052. ERROR, HONEST, LEADS TO 
KNOWLEDGE— Hiscover Chan- 

I istry — Atoms in I* reek Philosophy. — The 
j Greek philosophers expressed their ideas of 
' the states of matter by the four elements, 
fire, air. wdter. earth; and they al<o had 
learned or invented the dotdrine of matter 
, being made up of atoms — a ]>rini‘iple now 
i more influential than ever in modern lec- 
I ture-ro<uns. 'fbe suei'ossors of the Greeks 
i were the .\rabie nlcliemists. and their dis- 
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ciples in medieval Christendom. Their be- 
lief that matter might be transmuted or 
transformed led many of them to spend their 
lives among their furnaces and alembics in 
the attempt to turn baser metals into gold. 
To modern chemists, who would not be sur- 
prised to tiiid all the many so-called ele- 
ments proved to be forms of one matter, the 
alchemists’ idea does not seem quite unrea- 
sonable in itself, and practically it led them 
to the pursuit of truth by experiment, so 
that tho they found no philosopher’s stone, 
they were repaid by discoveries such as alco- 
hol! ammonia, sulfuric acid. Their method, 
being founded on trials of real fact, cleared 
itself more and more from the magical folly 
it had grown up with, and the alchemist pre- 
pared the way for the later chemist. — Tylob 
Anthropology^ ch. 13, p. 328. (A., 1899.) 

1053. ERROR INSEPARABLE FROM 
INVESTIGATION-Cope has been much 
criticized for the mistakes and false gener- 
alizations he made. Unquestionably he did 
make many. But error seems to be insepa- 
rable from investigation, and if he made 
more than the other great masters, he cov- 
ered more ground and ditl more work. He 
wa.s also, it must be admitted, more hasty 
than some others in that he availed himself 
of the more frequent means of publication 
he enjoyed. — Giix Proc. Ainrr, Asftoc. for the 
Advancement of Science, vol. xlvi. (1807.) 

1054. ERROR MAGNIFIED IN POP- 
ULAR BELIEF — Suppof*fd IloWnr Interior 
of the Earth — "Symmes\^ IloleP — Leslie has 
ingeniously conceived the nucleus of the 
world to be a hollow sphere, filled with an 
assumed “ imponderable matter, having an 
enormous force of expansion.” These ven- 
turesome and arbitrary conjectures have 
given rise, in wholly unscientific circles, to 
still more fantastic notions. The hollow 
sphere has by degrees been peopled with 
plants and animals, and two small subter- 
ranean revolving planets — Pluto an<l Pros- 
erpine — were imaginatively supposed to 
shed over it their mild light; as. however, 
it was further imagined that an ever-iini- 
form temperature reigned in these internal 
regions, the air, which was made selMumi- 
nou.s by comi>ression, might well render the 
planets of this lower world unnecessary. Near 
the north pole, at 82° latitude, w’hence the 
polar light emanates, was an enormous open- 
ing, through which a descent might be made 
into the hollow sphere, and Sir Humphry 
Davy and myself were even publicly and fre- 
quently invited by (’aptain Syrnmes to enter 
upon this subterranean expedition; .so pow- 
erful is the morbid inc lination of men to fill 
unknown spaces with shapes of wonder, 
totally unmindful of the counter-evidence 
furnished by well-attested facts and uni- 
versally acknowledged natural laws. — Hum- 
boldt Cosmos, vol. i, p. 171. (TL, 1897.) 

1055. ERROR OF CLAIMING TOO 

HTUCR—UnHUpjmrted AwtumptionH THHeredit 
True Doctrines — The .Ifomtc Theory Over- 


loaded. — Speculators have often erred in at- 
tempting to elaborate their hypotheses too 
fully, and, by making a.ssumptions which 
have afterwards proved to be improbable or 
untenable, have brought discredit on views 
which, in their essentials, were of great 
value. . . . All we can say at present 

is that by no chemical or physical process 
known to us do atoms undergo division or 
transformation to an extent appreciable by 
chemical methods. An atom of carbon al- 
ways acts with the combining weight 12; if 
it consi.st of several independent parts, we 
do not know it, because, in all reactions thus 
far known, these parts always act together. 
The idea of the transmutation of the ele- 
ments, while resting at present on a very 
slender ba.sis, is entirely justifiable as a 
working hypothesis. — Stokes The Atomic 
Theory from the Chemical Standpoint in 
Science. N. S. vol. xi, No. 277, Apr. 20, 1900. 

1056. ERROR ONCE UNIVERSAL— 

Frogs, Eels, Shell- fish, Caterpillars, Ser- 
pents, Pats, and Mice Credited with Spon- 
taneous (leneration. — The checks which ex- 
perience alone can furnish being absent, the 
spontaneous generation of creatures quite 
as high as the frog in the scale of l>eing was 
assumed for ages to be a fact. Here, as else- 
where. the dominant mind of Aristotle 
stampetl il.s notions on the world at large. 
For nearly twenty centuries after him men 
found no dilficulty in believing in cases of 
spontaneous generation which would now be 
rejected as monstrous by the most fanatical 
supporter of the doctrine. Shell-fish of all 
kinds were considered to be without pa- 
rental origin. Eels were supposed to spring 
spontaneously from the fat ooze of the Nile. 
Caterpillars were the spontaneous products 
of the leaves on which they fed;' while 
winged insects, serpents, rats, and mice were 
all thought capable of being generated with- 
out sexual intervention. — Tyndall Frag- 
rnents of Science, vol. ii, ch. 13, p. 290. (A., 

1900.) 

1657. ERRORS OF EDUCATORS- 

Man Viewed us an Instrument — Knowledge 
Valued More than Culture. — Now the va- 
rious opinions which prevail concerning the 
comparative utility of human sciences arnl 
studies, have all arisen from two errors. 
The first of these consists in viewing man, 
not as an end unto himself, but merely as a 
mean organized for the sake of something 
out of himself; and, under this partial view 
of human destination, those branches of 
knowledge obtain exclusively the name of 
useful which tend to qualify a human being 
to act the lowly part of a dexterous instru- 
ment. The second, and the more dangerous 
of these errors, consists in regarding the cul- 
tivation of our faculties as subordinate to 
the acquisition of knowdedge, instead of re- 
garding the possession of knowledge as sub' 
ordinate to the cultivation of our faculties; 
and, in consequence of this error, those 
sciences which afford a greater number of 
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more certain facts have heen deemed su- 
perior in utility to those which bestow a 
higher cultivation on the higher faculties of 
the mind. — Hamilton Metaphysical lect. 1, 
p. 3. (G. & L., 1860.) 

1058. ERRORS OF SCIENTISTS— A 

Classification that Would Include the Hog 
among Ruminants. — Cuvier taught that 
there was always a coordination between the 
various systems of the animal frame and 
that, from the remains or impress of one 
part, the approximate structure of the other 
parts could be inferred. He even pushed 
tliis doctrine to such an extreme that he 
overlooked some obvious counter- facts. One 
such case is so remarkable, because it origi- 
nated with Cuvier and was indorsed by Hux- 
ley, that it is worthy of mention here, and 
Huxley’s introduction to it and translation 
of it may be given [from his “ Introduction 
to the Classification of Animals,” IBfiO, 
ch. 1]: 

. I doubt if any one would have 
divined, if untaught by observation, that all 
ruminants have the foot cleft, and that they 
alone have it; ... so that now, whoso 
sees merely the print of a cleft foot may 
conclude that the animal which left this im- 
pression ruminated, and this conclusion is 
as certain as any other in physics or 
morals.” 

Some men, with much less knowledge than 
either Cuvier or Huxley, may at once re- 
call living exceptions to the positive state- 
ments as to the coordination of the “ foot 
cleft ” with the other characters specified. 
One of the most common of domesticated 
animals — the hog — \vould come up before the 
“ mind’s eye,” if not the actual eye at the 
moment, to refute any such correlation as 
was claimed. Nevertheless, notwithstanding 
the fierce controversial literature centered 
on Huxley, no allusion appears to have l>ccn 
made to the lapsus. Yet every one will ad- 
mit that the hog has the foot cleft ’’ as 
much as any ruminant, but the “ form of the 
• teeth ” and the form of some vertebra' are 
quite difiTercnt from those of the ruminants, 
and of course the multiple stomach and 
adaptation for rumination do not exist in 
the hog. That any one mammalogist should 
make such a slip is not very surpriMiig. hut 
that a second equally learned should follow 
in his steps is a singular psychoh\gical < uri- 
O'iity. — G ill Rdirard Drinker ('ope. \ntural~ 
in Proc. Arner. Assoc, for the A <f ranee- 
ntrnt of Scienre. vol. xlvi. p. 17. (ISUT'i. 

105!>, All Xehuhr Oner 

Snjtposrd Resolvahle — “ Island I'niverses*' 
—('orreetwn of Error hy Spectroscope . — 
Alt ho Tjord 'Rosse himself rejected the in- 
ference that because many nehuhe had been 
resolved, all are resolvable, very few' imi- 
tated his truly scientific caution: and the 
results of Rond’s investigations with the 
Harvard College refractor quickened and 
strengthened the current of prevalent opin- 
if'n. It is now certain that the evidence fur- 


nished on both sides of the Atlantic as to the 
stellar composition of some conspicuous ob- 
jects of this class, notably the . Orion and 
“ Dumb-bell ” nebulae, was delusive ; but the 
spectroscope alone was capable of meeting 
it with a categorical denial. Meanwhile 
there seemed good ground for the persua- 
sion, which now, for the last time, gained 
the upper hand, that nebulae are, without ex- 
ception, true “ island universes,” or assem- 
blages of distant suns. — Clerke History of 
Astronomy y pt. i, ch. 6, p. 147. (Bl., 1893.) 

lOOO. — ■ " ' Astronomers Once 

Denied Satellites to Mars — Their Discovery 
by Persistent Search. — We know now" that 
this world [Mars] travels rqpnd the sun ac- 
companied by tw'o satellites. Their discov- 
ery was made in 1877, by Professor Asaph 
Hall, at the Observatory of Washington, by 
the aid of the most powerful telescope which 
existed at that time, ft was not due to 
chance, like that of a great number of small 
planets and comets, but it was the result of 
a systematic search. Most astronomers were 
accustomed, like ordinary mortals, to read 
in the standard books the usual phrase, 
“Mars has no satellites”; how'ever, some, 
doubting this assertion, continued to seek to 
surprise the secrets of Nature, which always 
keeps more tlian it allows us to grasp. They 
had already searched the neighborhood of 
Mars: but the instruments they used w"ere 
much inft^rior to the equatorial of Washing- 
ton, of which the object-glass measures no 
less than fifi centimeters (26 inches) in 
diameter, of which the focal length is 10 
meters (,T2.8 feet), of which the optical 
power permits a magnification of 1,300 
times, and which is moved by a mechanism 
of the greatest precision. By the aid of this 
excellent apparatus the eminent American 
astronomer undertook the attentive exami- 
i nation of the neighborhood of Mars from the 
I beginning of the month of August, 1877, in 
order to obst*rve assiduously this neighbor- 
ing planet during the favorable epoch of its 
greatest proximity to the earth. After long 
evenings of barren expectation, he was about 
to abandon the s<‘arch, when, encouraged by 
(he entreaties of his wife, he persisted, and 
discovered a satellite during the night of the 
nth, then a second on the night of the 17th. 
— Fi.amm vuiON Popular Astronomy, hk. iv, 
eh. 4. p. :W1. (A.) 

1 OHl . Comets Styled “ Vi.s- 

ihle S'othings'^ — Solidity of Metnoitrs — 
\ueUi of ('oniets. — Ought we, then, to laugh 
at them j comets], ami. with Sir John ITer- 
schel and Babinet. treat them as visible 
nothings? No; that would be the other ex- 
treme. Several comets seem to have solid 
nuclei. Solid bcnlies have already encoun- 
tered (he I'arth, have fallen on it.s surface, 
have* killed men and set fire to houses. ^lost 
of the meteorites collected are. it is true, hut 
small fragments of some few pounds in 
weight : but some have been met with which 
weigh several thousamls of pounds. This is 
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not a question of principle, but only a rela- 
tion of the little to the ^reat. Now, bolides 
have been measured which have, so to say, 
grazed the earth, and which have been sev- 
eral miles in diameter. The nucleus of the 
comet of 1811 was 690 kilometers (428 
miles) in diameter; that of the great comet 
of 1843 measured 8,000 kilometers (4,970 
miles) ; that of the comet of 1858,9,000 kilo- 
meters (5,580 miles) ; that of the comet of 
1769 measured 44,000 kilometers (27,000 
miles, 11,000 leagues) in diameter! What- 
ever may he the intrinsic nature of these 
nuclei, it is not doubtful that, if one of them 
were to encounter our globe in its passage, 
both moving with a velocity of more than 
60,000 miles afi hour, we should certainly 
perceive the shock. — Flammariox Popular 
Astro}iomi/y bk. v. ch. 3, p. 529. (A.) 

1002. Kmission Theory 

of Light — The Fallibility of Xcicton . — Up to 
his demonstration of the composition of 
white light, Xewton had been everywhere 
triumphant — triumphant in the heavens, tri- 
umphant on the earth — and his subsequent 
experimental work is, for the most part, of 
immortal value. But infallibility is not the 
property of man. and, soon after his discov- 
ery of the nature of white light, Newton 
proved himself human. He supposed that 
refraction and dispersion went hand in 
hand, and that j’ou could not abolish the one 
\\ithout at the same time abolishing the 
other. .Here Dollond corrected him. But 
Newton committed a graver error than this 
in deducing his emission theory of light, 
which he held to consist of material par- 
ticles. . . . His experiments are im- 

perishable, but his theory has passed away. 
For a celery it stood like a dam across the 
course oPdiscovery; but, like all barriers 
that rest upon authority, and not upon 
truth, the pressure from behind increased, 
and eventually swept the barrier away. 
This, as you know, was done mainly through 
the labors of Thomas Young, and his illus- 
trious French fellow worker Fresnel. — 
Tyndatx Lectures on Light, lect. 6, p. 210. 
(A.. 1898.) 

10(53. Fall of Sfmies from 

the i^ky Once Denied — Evidence Finally Ac- 
cepted— A lather curious fact is that, altho 
the ancient traditions, the histories of an- 
tiquity and <jf the Middle Ages, and the 
popular beliefs ha<f distinctly spoken of 
stones falhn from the sky, stones of the air, 
aerolites,^ the savants wf)uld not believe in 
them.^ Either they leniod the fact itself, or 
they interpreted it quite othe?wi-e. regard- 
ing the Slones fallen on the earth as"^shot 
out by volcanic eruptions, rai-ed from the 
ground by waterspouts, or even produced by 
certain eonden.sation.s of inatter in the midst 
of the atmosphere. Tn 1790 the illustriou.s 
Lavoisier, and in 1800 the ^vh.)le Academy 
of Sciences, declared tliese fa, (s to be abso- 
lutely apocryphal. In 1704 Cbladni proved 
the extraterrestrial oriftin of these invsteri- 
ou.s objects. 


This almost general incredulity of the 
savants gave way when Biot read to the 
Academy of Sciences his report on the mem- 
orable fall which took place at Laigle, in 
the Department of the Orne, on April 26, 
1803. After a minute inquiry made on the 
spot, the perfect accuracy of the circum- 
stances related by public rumor of this very 
remarkable fall was verified. Numerous wit- 
nesses affirmed that some minutes after the 
appearance of a great bolide moving from 
southeast to northeast, and which had been 
perceived at Alengon, Caen, and Falaise, a 
fearful explosion, followed by detonations 
like the report of cannon and the fire of 
musketry, proceeded from an isolated black 
cloud in a very clear sky. A great number 
of meteoric stones were then precipitated on 
the surface of the ground, where they were 
collected, still smoking, over an extent of 
country which measured no less than seven 
miles in length. The largest of these stones 
weighed less than 10 kilograms (22 tbs.). 
— Fi.ammauion Popular Astronomy, bk. v, 
ch. 4, p. 643. (A.) 

1004. False Remits Con- 

firming Each Other — The Sun^s Distance , — 
Dr. Matthew Stewart, Professor of Mathe- 
matics in the University of Edinburg, had 
made a futile attempt in 1763 to deduce the 
sun's distance from his disturbing power 
over our satellite. Tobias Mayer, of Gottin- 
gen, however, whose short career was so 
fruitful of suggestions, struck out the right 
way to the same end; and Laplace, in the 
seventh book of the ** M^cuniqiie Cf^leste,” 
gave a solar parallax derived from the lunar 
“ parallactic inequality substantially iden- 
tical with that issuing from Encke's subse- 
quent discussion of the eighteenth-century 
transits. Thus two wholly independent 
methods — the trigonometrical, or method by 
.survey, and the gravitational, or methml by 
perturbation — .seemed to corroborate each 
the upshot of the use of the other until the 
nineteenth century was well past its me- 
ridian. [It was refuted in 1854-58.] It is ^ 
singular how often errors conspire to lead 
conviction astray. — Clerkk Tlistory of As- 
tronomy, pt. ii, ch. 6, p. 284. (Bl., 1893.) 

10C5/>« Hersehel Recants 

His Earlier Views . — T refer to the theory, 
which finds a place in all our text-books of 
astronomy, that the star-system has tlio 
form of a cloven flat di.sk. This theory was 
formed by Sir William Hersehel when ho 
was as yet unaware of the vastness and com- 
plexity of the star-system. The very words 
used in describing his process of rc.seur<*lj 
indicate that the great astronomer wa.s 
of confidence in the power of his great tele- 
scopes to fathom all the profundities of the 
sidereal system. lie eallc'd his method star- 
gagiiig, he spoke of the distance at whioh 
the boundary of the star-system lay in thi'^ 
or that direction, and he dYscussed the nu- 
merical results he had obtained, without 
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doubting that those results really enabled 
him to determine the architecture of the 
galaxy. 

But as the work progressed Sir William 
Herschel grew less confident. He began to 
recognize signs of a complexity of structure 
whi^ set his method of star-gaging at 
defiance. It became more and more clear to 
him also, as he extended his survey, that the 
star-depths’ were in fact unfathomable — ^not 
only by his gaging telescope (commonly 
known as the twenty-feet reflector), but 
even by that mighty mirror whicli was one 
of the chief wonders of the world, until the 
great Rosse telescope dwarfed it into rela- 
tive insignificance. At length Sir William 
Herschel definitely abandoned the principles 
on which his star-gaging had been based; 
and his observations, as well as his theoret- 
ical researches, were thenceforth directed to 
the determination of the general laws which 
prevail amid the star-depths. — Proctor Our 
Place among Infinities, p. 193. (L. G. & 

Co., 1897.) 

1066 . IfersrheVs Concep- 

tion of the Sun. — A cool, dark, solid globe, 
its surface diversified with mountains and 
valleys, clothed in luxuriant vegetation, and 
“ richly stored with inhabitants,” protected 
by a heavy cloud-canopy from the intolerable 
glare of the upper luminous region, where 
the dazzling coruscations of a solar aurora 
some thousands of miles in depth evolved 
the stores of light and heat which vivify our 
world — such was the central luminary whi<‘h 
^lerschel constructed with his wonted in- 
genuity, and described with his wonted elo- 
quence. — Clf.rke History of Astronomy, pt. 
i, ch. 3, p. 65. (Bl., 1893.) 

1067 . Liebig's Doctrine 

of Fermentation. — Liebig insisted tliat all 
albuminoid bodies were un.stable, and if left 
to themselves would fall to piei’es — i. e., fer- 
ment — without the aid of living organisms, 
or any initiative force greater than dead 

I yeast-cells. It was at this juncture that 
J'asteur intervened to dispel the obscurities 
and contradictory theories which had been 
propounded. — X kwmax JIacteria, ch. 4, p. 
112. (G. P. P., 1899.) 

1068 . Light Once DetieveA 

to Pass Instantly through Space — yc\rton\s 
Error Pegarding Pefi-action. — By Hi'uncr’s 
discovery, the notion entertained by Oes- 
cartos, and espoused by Hooke, that light 
is propagated instantly through spa<e. was 
overthrown.. But the establishment of its 
motion through stellar spnc*e led to specula- 
tions regarding its velocity in transparent 
terrestrial substances. The index of refrac- 
tion of a ray passing from air into water is 
1* Newton assumed the.se numbers to niean 
that the velocity of light in water being 4, 
its velocity in air is 3; and he deduced the 
phenomena of refraction from this assump- 
lion The reverse has since been proved to 
he the case — that is to say, the velocity of 


light in water being 3, its velocity in air is 
4; but both in Newton’s time and ours the 
same great principle determined, and de- 
termines, the course of light in all cases. 
In passing from point to point, whatever be 
the media in its path, or however it may be 
reflected, light takes the cour.se which occu- 
pies least time. — Tyndall Lectures on 
Light, lect. 1, p. 23. (A., 1898.) 

1060 . Newton Held that 

Reflection and Refraction Could Not Be 
Separated — Dollond Proved the Contrary — 
The Achromatic Lens. — ^Newton completed 
his proof [of the composite nature of white 
light] by synthesis in this way: The spec- 
trum now before you is produced by a glass 
prism. Causing the decomposed beam to 
pass through a second similar prism, but so 
placed that the colors are refracted back and 
rcblended, the perfectly white luminous disk 
is restored. In this case, refraction and dis- 
persion are simultaneously abolished. Are 
they always so? Can we have the one with- 
out the other? It was New'ton’s conclusion 
that we could not. Here he erred, and his 
error, which he maintained to the end of his 
life, retarded the progress of optical discov- 
ery. Dollond subsequently proved that, by 
combining two dilTcrent kinds of glass, the 
colors can be extinguished, still leaving a 
residue of refraction, and lie employed this 
residue in the construction of achromatic 
lenses — lenses yielding no color — which New- 
ton thouglit an impossibility. — Tyndall 
Lectures on Light, lect. 1, p. 28. (A., 1898.) 

1070 . Newton, Linnants, 

Cuvier, Owen, Huxley, and Buffon. — As 
Homer in the realm of poetry sometimes 
nods so there is hardly a mall^of science 
. . . who does not occasionally offer us 

some prosaic error. Thus Isaac Newton 
strangely boasted that he made no hypoth- 
esis, Linn;pus classed together the walrus 
and the sloth, Cuvier fancied tliat from a 
fossil “ foot ” he could construct an extinct 
ztxilogical “ Hercules.” Moreover, he strange- 
ly failed to understand the true affinities of 
the barnacle, nor were pouched beasts by any 
means correctly appreciated by him in spite 
of his zoological and anatomical genius. 
Our own ’* Prince of Anatomists,” Owen, 
suffered ruefully from his failure to appre- 
ciate an ape’s “ Tlipp^ampus Elinor,” while 
his vigorous opponent Huxley stood sponsor 
for that never-to-ho- forgotten creature of 
the fancy, ” Bathyhius.” Similarly. Buffon 
was led hv his imagination to be at once 
unjust to Nature and to such a marvelous 
product of Nature as the sloth. [See Adap- 
tation TO FiNVlRONMKNT — THE SloTH.] — • 
Mivart Types of Animal Life, ch. 9. p. 247. 
(L. B. Co., 1893.) 

1071 . Old Belief in Phlo- 

gis ton — * / rn poh dcra hie .4 gen t s . ’ ’ — F o r years 
after Newton, the chemists believed univer- 
snlly in a kind of matter called phlogiston, 
which not only could bo removed from a sub- 
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stance without diminishing its weight, but 
whose subtraction actually added to the 
\veight. It is the great merit of Lavoisier 
that he . . . was the first to see clearly 

that, in every chemical process, increase of 
weight means increase of material, and loss 
of weight loss of .material. Iron, in rusting, 
gains in weight. Hence, said Lavoisier, it 
has combined with some material. No, said 
the defenders of the phlogiston theory — such 
men as Cavendish, Priestly, and Scheele — it 
has only lost phlogiston. You are making too 
much of this matter of weight. Phlogiston 
differs from your gross forms of matter in 
that it is specifically light, and, w^hen taken 
from a body, increases its weight. We smile 
at this idea, and we find it difficult to be- 
lieve that these men, the first scientific 
minds of their age, could believe in such ab- 
surdity. But we must remember that the 
idea did not originate with them. It was a 
part of the old Greek philosophy, and from 
the pages of Aristotle -was taught in every 
school of Europe until within two hundred 
years; and, even in our own time, we still 
hear of imponderable agents. Text-br.oks of 
science are used in some of our schools 
which refer the phenomena of heat and elec- 
tricity to attenuated forms of matter, that 
can be added to or subtracted from bodies 
without altering their weight. Such facts 
should teach us, not that we are so much 
Tviser than our fathers, but that our famil- 
iar ideas of the composition of matter arc 
not such simple deductions from the phe- 
nomena of Nature as they appear to us; and 
this discussion of the evidence, on which 
these conclusions are based, is therefore by 
no means superfluous. — Cooke \cw Chemis- 
try, leet. 5^. 112. (A., 1899.) 

1072. The Imagined 

“ Phlogiston,^' the Principle of Fire . — They 
[ancient philosophers] termed the principle 
of fire plilogiston, and burning, or the escape 
of fire, dcphlogistication. and their ingenious 
system did not a little to retard the progress i 
of truth. The philosophers of that age | 
either took no account of the increase of ' 
weight which results from burning, or at- ' 
tempted to explain the few instances in 
which the fact was forced upon their atten- 
tion by the faneiful noli- n of Aristotle — 
that the essence of fire was spc(*ifically light. 
Hence, they reasonedf phlogiston buoys up 
all bodies into which it enters, and after its 
escape in the proce‘-« of burning, the burnt 
material must weigh more than before. It 
was not until 178:i that the true theory of 
combustion v. as discovered, and from this 
discovery imulern ( hernistry dates. The for- 
tunate discoverer was Lavoisier. He jiroved, 
by simply weighing the products of cojibus- 
tion, that burning, instead of being a lo-s of 
phlogiston, is a union of the burning sub 
stance with the oxygen of the air, and this 
th^ry is now one of the heat establislied 
principles of science.— Cooke PrUgion and 
Chemistry, ch. 3, p. 78. (A., 1897.) 


220 

1073 . Theories Aban- 

doned by Sir William Herschel — Change 
upon Evidence — Honest Avowal of the 
Change — The True Scientist Seeks Fact and 
Truth, — [Herschel] wrote thus in 1802, sev- 
enteen years after he had enunciated the 
cloven-disk theory [which regards the sidere- 
al universe as a cloven disk, which we look 
through edgewise in the Milky Way] : “ Al- 
tho our sun and all the stars we see may 
truly be said to be in the plane of the Milky 
Way, yet I am now convinced by a long in- 
spection and continued examination of it, 
that the Milky Way itself consists of stars 
very differently scattered from those which 
are immediately about us.” And again in 
1811 he said: “When the novelty of the 
subject is considered, we cannot be surprised 
that many things formerly taken for fjranted 
should, on examination, prove to be different 
from what they were generally, but incau- 
tiously, supposed to be. For instance, an 
equal scattering of the stars may he ad- 
mitted in certain calculations; but when we 
examine the Milky Way, or the closely com- 
pressed clusters of stars, this supposed 
equality of scattering must he given up.” — 
Proctou Expanse of Heaven, p. 260, ( L. G. 

& Co., 1897.) 

1074 . Theory Not a Safe 

i Guide for Vital Processes — Hone-sotip of 
I French Academy. — There are other juices 
! besides the albumin; these are the most im- 
portant of the flavoring constituents, and, 
with the other constituents of animal food, 
have great nutritive value; so mu<*h so 
that animal food is quite tasteless and al- 
most worthless without them. I have laid 
especial emphasis on tlio above qualification, 
lest the reader should he led into an error 
originated hv the hone-sonp committee of the 
French Academy, and propagated widely by 
Lic'hig — that of regarding these juices as a 
conc(*ntrat?d nutriment when taken alono. 
They constitute collectively the cxtractun. 
enrnis, which, with the addition of more or 
less gelatin (the less the better), is com- 
monly sold as Liebig’s “ Extract of Meat.” 
Tt is prepared by simply mincing lean meal, 
exposing it to the action of cold water, and 
then evaporating down the .solution of ex- 
tract thus oluaincd. — W im.ia.M8 Chemistry 
of (Ujokery, ch. 3, p. 25. (A., 1900.) 

1075. The Theory of Cat- 

astrophism in Geology. — (‘uvier imagined 
that the whole history of the earth’s crust, 
since the time when living creatures luul 
first appeared on the surface, must he di- 
vided into a number of fierfeetly di-itimt 
periods, or divisions of time, and that tin' 
individual periods must have been sopa rated 
from one another by peculiar revolutions of 
an unknown nature (cataclysms, or catas- 
trophes). Each revolution was followed by 
the utter annihilation of the till then exist- 
ing animals and plants, and after its ter- 
mination a oompleiely new creation of or- 
ganic forms took place, A new worbl of 
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animals and plants, absolutely and «pecific- I 
ally distinct from those of the preceding 
historical periods, was called into existence 
at once, and now again peopled the globe for 
thousands of years, till it again was sud- 
denly destroyed in the crash of a new revo- 
lution. — Haeckel History of Creation, vol. 
i, ch. 3, p. 60. (K. P. & Co., 1899.) 

1070. The Will Once. 

Deemed a Separate Faculty. — All our deeds 
were considered by the early psychologists 
to be due to a peculiar faculty called the 
will, without whose fiat action could not 
occur. Thoughts and impressions, being in- 
irinsically inactive, were supposed to pro- 
duce conduct only through the intermedia- 
tion of this superior agent. Until they 
twitched its coat-tails, so to speak, no out- 
ward behavior could occur. This doctrine 
was long ago explo<led by the discovery of 
the phenomena of reflex action, in which 
sensible impressions, as you know, produce 
TTiovernent immediately and of themselves. — 
James Talks to Teachers, ch. 15, p. 170. 
(H. H. & Co., 1900.) 

1 07 7. ■ Volcanic Confused 

v'ith Sedimentary Rocks. — Thus on the 
shore near Portrush, in the North of Ire- 
land, and in the skerries which lie otl that 
coast, there occur great rock-masses, some 
of which undoubtedly agree with basalt in 
all their characters, while others are dark 
colored and crystalline, and are frequently 
crowded witu Ammonites and other fossils. 
\\'e now' know' that the explanation of these 
fccts is as follows: Near where the town 
of Portrush is now’ situated, a volcanic vent 
was opened in Miocene times through rocks 
of Idas shale. From this igneous center, 
sheets and dikes of basaltic lava were given 
off, an<l in consequence of their contact w’ith 
these masses of lava, the Lias shales w’erc 
baked and altered, and assumed a crystalline 
character, tho the traces of the fossils con- 
tained in them w'ere not altogether obliter- 
ated. In the last century the methods which 
^ had been devised for the discrimination of 
rocks were so imperfect that no distinction 
was recognized between the true basalt and 
the altered shale, and specimens of the lat- 
ter containing Ammonites found their way 
to almost every museum in Europe, and 
were used as illustrations of the “ origin of 
basalt by aqueous precipitation.” — .Iron 
^yolrnnoes, ch. 9. p. 249. (A.. 1890.) 

1 07 8. Wild Conjecture of 

Sir ,/ohn Herschel — Supposed Liviny Crea- 
tures an the Sun. — We must remember how' 
much there is unknow'n in the sun still, and 
"hat a great mystery even yet overhangs 
many of our relations to that body which 
maintains our ow'n vital action, w’hen w'o 
1’f‘nd the following words, which are [Sir 
•lohn] HerschePs own. Speaking of these 
^'upposed spindle-shaped monsters f shown in 
^<‘rtain drawings of the sun's surface], he 
says: 


‘‘The exceedingly definite shape of these 
objects, their exact similarity to one an- 
other, and the way in which they lie across 
and athwart each other — all these charac- 
ters seem quite repugnant to the notion of 
their being of a vaporous, a cloudy, or a 
fluid nature. Nothing remains but to con- 
sider them as separate and independent 
sheets, flakes, or scales, having some sort of 
solidity. And these . . . are evidently 

the immediate sources of the solar light and 
heat, by whatever mechanism or whatever 
processes they may be enabled to develop, 
and as it were elaborate, these elements 
from the bosom of the non-luminous fluid in 
which they appear to float. Looked at in 
this point of view, we cannot refuse to re- 
gard them as organisms of some peculiar 
and amazing kind ; and tho it w'ould be too 
daring to speak of sueh organization as par- 
taking of tile nature of life, yet w'o do know 
that vital action is competent to develop at 
once heat and light and electricity.” 

Such are his words; and when w’e con- 
sider that each of these solar inhabitants 
was supposed to extend about tw'o hundred 
by one thousand miles upon the surface of 
the fiery ocean, we may subscribe to Mr. 
Proctor'.s comment, that “ Milton’s picture 
of him who on the fires of hell ‘ lay floating 
many a rood,’ seems tamo and commonplace 
compared with HerschePs conceptidn of 
these floating monsters, the least covering a 
greater space than the British Islands.” — 
Langley \ew Astronomy, eh. 13, p. 14. (H. 
M. & Co., 1806.) 

1070. ERUPTION OF MONTE NUOVO 

— Fish Taken on Land — Birds Falling Dead. 
— Sir William Hamilton has given us two 
original letters describing thi.s eruption [by 
which ^lontc Nuovo w’as formed] J# The first, 
by Falconi, dated 1538, contains the follow- 
ing pas.sages: “It is now’ two years since 
there have been frequent earthquakes at 
Puzzuoli, Naples, and the neighboring parts. 
On the day and in the night before the erup- 
tion (of Monte Nuovo) , about twenty shocks, 
great and small, were felt. The eruption be- 
gan on the 29th of September, 1,538. It was 
on a vSunday, about one o’clock in the night, 
W’hen flames of fire w’ere seen betw’een the 
hot baths and Tripergola. In a short time 
the fire increased to sueh a degree that it 
burst open the earth in this place, and threw’ 
up so great a quantity of ashes and pumice- 
stones, mixed with water, as covered the 
whole country. The next morning (after 
the formation of Monte Nuovo) the poor in- 
habitants of Puzzuoli quitted their habita- 
tions in terror, covered with the muddy and 
black shower w'hich continued the whole day 
in that country — flying from death, but with 
death painted in their countenances. Some 
with their children in their arms, some with 
sacks full of their goods; others leading an 
ass, loaded wdth their frightened family, 
towards Naples; others carrying quantities 
of birds, of various sorts, that had fallen 
dead at the beginning of the eruption ; oth- 
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ers, again, with fish which they had found, 
and which were to be met with in plenty on 
the shore, the sea having left them dry for 
a considerable time. I accompanied Signor 
Moramaldo to behold the wonderful effects 
of the eruption. The sea had retired on the 
side of Baiie, abandoning a considerable 
tract, and the shore appeared almost en- 
tirely dry, from the quantity of ashes and 
broken pumice-stones thrown up by the 
eruption. 1 saw two springs in the newly 
discovered ruins; one before the house that 
was the queen’s, of hot and salt w’ater,” etc. 
— Lyell Principles of Geology, bk. ii, ch. 23, 
p. 367. (A., 1854.) 

1080. ERUPTION OF VESUVIUS— 

— Description by Pliny . — The first symptom 
of the revival of the energies of this volcano 
[Vesuvius] was the occurrence of an earth- 
quake in the year 63 after Christ, which did 
considerable injury to the cities in its vicin- 
ity. From that time to the year 79 slight 
shocks were fretpient ; and in the month of 
August of tliat year they becaiiie numerous 
and violent, till they ended at length in an 
eruption. The elder Pliny, who commanded 
the Roman fleet, was then stationed at Mi- 
senum; and in his anxiety to obtain a near 
view of the phenomena, ho lost his life, be- 
ing suffocated by sulfurous vapors. Ilis 
nephe^v, the younger Pliny, remained at 
Misenum, and has given us, in his “ Let- 
ters,^’ a lively description of the awful scene. 

A dense column of vapor was first seen ri- 
sing vertically from Ve?>iivius, and then 
spreading itself out laterally, so that its 
upper portion resembled the head and its 
lower the trunk of the pine, which character- 
izes the Italian landscape. This black cloud 
was pierced occasionally by flashes of fire, as 
vivid as lightning, succeeded by darkness 
more profound than night. Ashes fell even 
upon the ships at Misenum, and caused a 
shoal in one part of the sea — the ground 
rocked, and the sea receded from the shores, 
so that many marine animals were seen on 
the dry sand. The appearances above de- 
scribed agree perfectly with those witnessed 
in more re<ent erujdions, especially those of 
Monte Xuovo. in lo.'lS, and of Vesuvius in 
1822. — Lyell Principles of Urology, bk. ii, 
ch. 23, p. 363. (A., 1854.) 

1081, Rain of Ashen — 

Darkness at Midday. — Twenty-foSr hours 
after the fall of the cone of scoria* [of Vesu- 
vius, in the eruption of 1822], which was 
426 feet high, and wlien the small but nu- 
merous streams of lava had flowed off. on 
the night between the 23d and 24tfi of Octo- 
ber, there Itegan a fiery eruption of ashes 
and rapilli, which continued uninterruptedly 
for twelve days, but was most violent dur- 
ing the first four days. During this period 
the explosions in the interior <if the vr)leano 
w^ere so loud that the mere vibrations of the 
air caused the ceilings to crack in the palace 
of Portici, altho no shocks of an earthauake | 


were then or had previously been experi- 
enced. A remarkable phenomenon was ob- 
served in the nei^boring villages of Resina, 
Torre del Greco, Torre deP Annunziata, and 
Bosche Tre Case. Here the atmosphere was 
so completely saturated with ashes that the 
whole region was enveloped in complete 
darkness during many hours in the middle 
of the day. The inhabitants were obliged to 
carry lanterns with them through the 
streets, as is often done in Quito during the 
eruptions of Pichincha. Never had the 
flight of the inhabitants been more general, 
for lava streams are less dreaded even than 
an eruption of ashes, a phenomenon un- 
known here in any degree of intensity, and 
one w hich fills the imaginations of men with 
images of terror from the vague tradition 
of the manner in wdiich Herculaneum, Pom- 
peii, and Stabile w’^ere destroyed. — Humboldt 
Views of yaturc, p. 365. (Bell, 1896.) 

1082. ETERNITY, SUGGESTION OF 

— Approach and Departure of a Comet — 
Whence and Whither — To I s a Journey of 
Perhaps Eight Million Years . — A comet is 
seen in the far distant depths of space as a 
faint and scarcely discernible .speck. It 
draws nearer and nearer with continually 
increasing velocity, growing continually 
larger and brighter. Faster and faster it 
rushes on, until it makes its nearest ap- 
proach to our sun. and then, sweeping around 
him, it begins its long return voyage into 
infinite space. As it recedes it grows fainter 
and fainter, until at length it passes beyoixl 
the range of the most powerful telescopes 
made by man, and is seen no more. It has 
been .seen for the first and last time by the 
generation of men to whom it has displaye<I 
its glories. It has been seen for the fir?vt and 
last time by the race of man itself. Nay 
more, ac‘cording to the calculations made by 
astronomers, the comet has made its first 
and last visit to the solar system. Of all 
comets this cannot, indeed, be affirmed: but 
there are some whose motions will bear no 
other interpretation. 

Whence came the comet? Trace back its 
path. an<l we find no place from which it 
couhi have started on it.s course until we 
consi<ler the hUxts in the region of tlie 
heavens wdiencc the comet appeared to 
travel. It would be idle to select any star 
in particular in that region as probably 
marking the spot whence the comet started. 
But suppose we take the brightest, some 
leading orb, lying at a distance not abso- 
lutely unmeasurable by man ; suppose even 
that the cour.se of that comet as it ap- 
proached was such that it might have come 
from tlie star Alpha Centauri, which, so far 
as is known, is the nearest of all in il‘^' 
heavens; then, at a moderate computation, 
the journey from the neighliorhood of that 
star has not occupied less than eight milU‘»’^ 
years. — Pboctor Expanse of Heaven, p. l^**- 
(L. O. & Co.. 1897.) 
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1083. ETHER PERVADES ALL BOD- 

j£S — Traneparency to Different Colors — Union 
of Transparent Suhato/nces Producing Dark- 
ness, — The luminiferous ether fills stellar 
space; it makes the universe a whole, and 
renders possible the intercommunication of 
light and energy between star and star. But 
the subtle substance penetrates farther; it 
surrounds the very atoms of solid and liquid 
substances. Transparent bodies are those 
which are so related to the ether that the 
waves of light can pass through them with- 
out transference of motion to their atoms. 

In colored bodies, certain waves arc ab- 
sorbed; but those which give the body its 
color pass without absorption. Through a 
solution pf sulfate of copper, for example, 
the blue waves speed unimpeded, while the 
red waves are destroyed. When a luminous 
beam is sent through this solution, the red 
end of its spectrum is cut away. Red glass, 
on the contrary, owes its color to the fact 
that its substance can be traversed freely by 
the longer undulations of red, while the ' 
shorter waves are absorbed. Placed in the • 
path of the light, it leaves merely a vivid | 
red band upon the screen. The blue liquid, | 
Ihcn, cuts off the rays transmitted by tl»e j 
red glass; and the red glass cuts ofT those 
transmitted by the liquid; by the union of ; 
both we ought to have ptnfect opacity, and 
so we have. When botli are placed in the ; 
path of the beam, the entire spectrum disap- i 
pears; the union of the two partially trans- ’ 
parent bodies juodueing an opacity eipial to I 
that of pitch or meUil. — Tyndai.i. llvat a • 
Mode of Motion, lect. 11, p. 304. 1000.) j 

1084. ETHER PERVADING SPACE i 
A DOCTRINE OF ANCIENT PHILOSOPHY | 

— Held by Ionic Philosophers To lie ^rlf- i 
luminous. — In the dogma.s of the Tonic phi- | 
lo.sophy of Anaxagoras and Hmpedocles, this i 
ether ditTered wludly from the actual (den- j 
ser) vapor-charged air which surrounds the 1 
earth, and “ probably extends as far as the ! 
inoon.’^ It was of “ a fiery nature, a bright- ! 
ly beaming, pure fire-air, of great subtlety I 
and eternal serenity.” 

('onsidered as a medium tilling the regions 
of space, the ether of Kmpedocles presents i 
no other analogies exc(‘pting those of sub- 
tlety and tenuity with the ether, by whose j 
transverse vibrations modern physicists have 
succeeded so happily in explaining, on pure- | 
ly mathematical principles, the prof)agation 
of light, with all its properties of double re 
fraction, polarization, and interfereiu'e. The I 
natural philosophy of Aristotle further i 
tcaclies that the ethereal .subst .ance pene- | 
(rates all the living organisms of the earth 
7 -both plants and animals; that it becomes 
in tliose the principle of vit-al heat, the very 
gt'nn of a psychical principle, wdiieh, unin- 
thienced by the body, stimulates men to in- 
dependent activity. These visionary opin- 
ions draw down ether from the higher re- 
gions of space to the terrestrial sphere, and 
represent it ns a highly rarefied substance 
constantly penetrating through the atmo.s- 
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phere and through solid bodies; precisely 
similar to the vibrating light-ether of Huy- 
gens, Hooke, and modern physicists. But 
what especially distinguishes the older Ionic 
froDi the modern hypothesis of ether is the 
original assumption of luminosity, a view, 
however, not entirely advocated by Aristotle. 
The upper fire-air of Empedocles is expressly 
termed brightly radiating and is said to be 
seen by the inhabitants of the earth in cer- 
tain phenomena, gleaming brightly through 
fi.ssures and chasms which occur in the 
firmament. — Humboldt Cosmos, vol. iii, d. 
32. (II., 1897.) 

1 085. ETHICS UNIVERSALLY ASSO- 
CUTED WITH RELIGION— RehV^ion an 
Everlasting Ucality . — Universally since that 
[primeval] time the motion of ethics haa 
been inseparably associated with the notion 
of religion, and the sanction for ethics has 
been held to be closely related with the 
world beyond phenomena. There are philos- 
ophers wlio maintain that with the furtlier 
progres.s of enlightenment this close relation 
will cease to be asserted, that ethics will be 
divorced from religion, and that the groping 
of the human soul after its God will be con- 
<lemned as a mere survival from the errors 
of primitive savagery, a vain and idle reach- 
ing out toward a world of mere phantoms. 

I iiumtion this opinion merely to express un- 
qualified and total dissent from it. 1 be- 
lieve it can be shown that one of the strong- 
est implications of the doctrine of evolution 
is the everlasting reality of religion. — Fiske 
Through yature to Cod, pt. ii, eh. 9, p. 110. 
(H. M. & (’o., 1900.) 

1 08«. EVIDENCE MULTIPLIES FOR 
WILLING MINDS — Fall of Mefeorites in 
France Attested by Academicians — llien 
Abundant Instances the World Over . — 
Stories of falling stones, then, kept arising 
fr(»m time to time during the last century as 
they had always done, and philosophers kept 
on di?'believing them as they had always 
done, till an event occurred which suddenly 
ehanired scientific opinion to compulsory be- 
lief. ‘ 

On the 2dth of April, 1803, there fell, not 
in some far-otT part of the world, but in 
France, not one alone, but many thousand 
stones, over an area of some miles, accom- 
panied with noises like the discharge of ar- 
tillery. geV committee of scientific men 
visitiHl the spot on the part of the French 
Institute, and brought back not only the 
testimony of scores of witnesses or auditors, 
but the stones themselves. Soon after stones 
fell in Connecticut, and here and elsewhere, 
as soon as men wore prepared to believe, 
they found evidence multiplied: and such 
falls, it is now admittiHl. tho rare in any 
.singb' district, are of wliat may be called 
fre<pient. occurrence as regards the world at 
large — for, taking land and sea together, the 
annual stone-falls are probably to be counted 
bv hundriHls. — L.\N(? i.ey Nete Astronomy, ch. 
6 , p. 186. (H. M. 4 Co., 1890.) 
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1087. EVIDENCE OF PHOSPHORES- 
CENCE IN DEEP-SEA ANIMALS-The 

subject of the power of emitting phosphores- 
cent liglit possessed by some deep-sea ani- 
mals is much more diilicult to deal with. 

The presence of distinct organs in many 
of the deep-sea fish that can only be reason- 
ably interpreted as phosphorescent organs, 
the presence of well-developed and evidently 
functional eyes in many deep-sea animals, 
and many other considerations render it 
very highly probable that some, if not many, 
forms emit a phosphorescent light. 

The power and constancy of the light 
emitted, however, must for the present re- 
main a matter of conjecture. — H ickson 
Fauna of the Deep Sea, ch. 4, p. 75. (A., 

1894.) 

1088. EVIDENCE OF SELF-DE- 
TERMINING POWER — Com7non-se7ise 
Proof of Exterfial World. — The writer en- 
tirely agrees with Archbishop Manning, in 
maintaining that we have exactly the same 
evidence of the existence of this self-deter- 
mining power within ourselves, that we have 
of the existence of a material world outside 
ourselves. For however intimate may be the 
functional correlation between mind and 
brain — and x\rchbishop Manning seems dis- 
posed to go as far as the writer in recogni- 
zing this intimacy — there is still another 
faculty, and more than this, another agent, 
distinct from the thinking brain.” . . . 

** That we are conscious of thought and will, 
is a fact of our internal experience. It is a 
fact also of the universal experience of all 
men; this is an immediato and intuitive I 
truth of absolute t*ertainty. Dr. Carpenter 
.lays down as an axiomatic truth ‘ that the 
common-sense decision of mankind, in re- 
gard to the existence of an external world, 

IS practically worth more than all the argu- 
ments of all the logicians who have dis- 
cussed the basis of our belief in it.’ ’’—Car- 
penter Mental Physiology, bk. i, ch. 1, p. 6. 
(A., 1900.) 

1080. EVIDENCE THAT CHALK 'iS 
AN ANCIENT SEA-BOTTOM— The evidence 
furni.shed by the hewing, facing, and super- 
position of the stones of the pyramids, that 
these structures were built by men, has no 
greater weight than the evidence that the 
chalk was built by Qlohigerince ; and the be- 
lief that those ancient pyramil-biiilders 
were terrestrial an4l air-breathing creatures, 
like ourselves, is not better based than the 
conviction that the chalk-makers lived in the 
sea. But as our belief in the building of the 
pyramids by men is not oply grounded on 
the internal evidence afforded by these struc- 
tures, but gathers strength from multitudi- 
nous collateral proofs, and is clinched by the 
total absence of any reaso.*' for a contrary 
belief; so the evidence drawn froin the 
J7Zo6i.<7mwcp,that the chalk is an ancient sea- 
bottom. is fortified by innumerable inde- 
pendent lines of evidence; and our belief in 
the truth of the conclusion to which all posi- 


tive testimony tends, receives the like nega- 
tive justification from the fact that no other 
hypothesis has a shadow of foundation* — 
Huxley Lay Sermons, serm. 9, p. 187. (G. 
P. P., 1897.) 

1090. EVIDENCE, UNTRUSTWOR- 

TBTSf — ExcUement, Credulity, and biaccuracy 
May Vitiate. — But, in dealing with the de- 
scriptions of these grand and terrible events, 
we must always be on our guard against ac- 
cepting as literal facts the statements made 
by witnesses, often wTiting at some distance 
from the scone of action, and almost always 
under the infiiience of violent excitement 
and terror. The desire to administer to the 
universal love of the marvelous, and the 
tendency to exaggeration, will usually ac- 
count for many of the wonderful statements 
contained in such records; and, even where 
the witness is accurately relating events 
which he thinks passed before his eyes, we 
must remember that it is probable he may 
have had neither the opportunity nor the 
I capacity for exact observation.— -J udd VoL 
canoes, ch. 2. p. 30. (A., 1809.) 

1091. EVIL DESTROYED BY 

GROWTH OF GOOD — ScieTiiiJic Control of 
Bacteria — Favorable (terms Planted to Ex- 
terminate the Undesirable. — Recently, how- 
ever, a new method has been introducc^d, 
largely through the work and influence of 
Professor Storch in Denmark, w'hich is based 
upon our new knowledge respecting bacterial 
action in cream-ripening. We refer to the 
artificial proce.sses of ripening set up by the 
addition of pure cultures of favorable germs. 
If a culture of organisms possessing the 
faculty of producing in cream a good flavor 
be added to tlic sweet cream, it is clear that 
advantage will accrue. This simple plan of 
starting any special or desired flavor by in- 
troducing the specific micro-organisms of 
that flavor may be adopted in two or three 
different ways. If cream be inoculated with 
a large, pure culture of some particular kind 
of bacteria, this species will frequently grow 
so well and so rapidly that it will check the , 
growth of the other bacteria which were 
present in the cream at the commencement 
and before the starter was added. That is. 
perhaps, the simplest method of adding an 
artificial culture. — Newman Bacteria, ch. fl, 
p. 217. (0. P. P., 1899.) 

1 092* EVIL, MORAL, A UNIVERSAL 
FACT — UniPorthinpsH IHntinci from Ignora7ur. 
— There is an absolute contrast between our 
sense of limitation in respect to intellertual 
power (or knowledge) and our sense of un- 
worthincs.s in re.spect to moral character. 

It is not of ignorance, but of knowledge, that 
we are conscious here— even the knowledge 
of the distinction between good and evil, and 
of that special sense which in our nature is 
associated with it, namely, the sense of 
moral oldigation. Noiv it is a universal 
fact of eonseioiisness as regards ourselves, 
and of observation in regard to others, that, 
knowing evil to be evil, men are nevertheless 
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prone to do it, and that, having this sense 
of moral obligation, they are nevertheless 
prone to disobey it. This fact is entirely in- 
dependent of the particular standard by 
which men in different stages of society 
have judged certain things to be good and 
other things to be evil. It is entirely inde- 
pendent of the infinite variety of rules ac- 
cording to which they recognize the doing of 
particular acts, and the abstention from 
other acts, to be obligatory upon them. 
Under every variety of circumstance in re- 
gard to these rules, under every diversity of 
custom, of law, or of religion by which they 
are stablished, the general fact remains the 
same — that what men themselves recognize 
as duty they continually disobey, ami wliat 
according to tlieir own standard they ac- 
knowledge to be WTong they continually do. 

— Auoyll Unity of Nature, ch. 9, p. 190. 
(Burt.) 

1003. EVIL OVERCOME BY GOOD 

— Inhibition by Substitution — Love of Right 
the Highest Victory (Jcr. xxxi, — It is 

clear that in general we ought, whenever we 
enn, to employ the method of inhibition by 
substitution. He whose life is based upon 
the word “ no,*^ who tells the truth because 
a lie is wicked, and W’ho has constantly to 
grapple with his envious and cowardly and 
mean propensities, is in an inferior situation 
in every respect to what he would be if the 
love of truth and magnanimity positively 
jmssessed him from the outset, and he felt 
no inferior temptations. — Jamks 7'alks to 
Tf'nrhrrs, ch. 15, p. 194. (II. II. A Co., 
1000.) 

1 094. EVOLUTION A GENERAL LAW 

— liecognized in IHn rsr Rratms of th ing , — 
The interpretation of phenomena as results 
of evolution has been independently showing 
itself in various fields of inquiry, quite re- 
mote from one another. The supposition j 
that the solar aystem has been evolved out 
of diffused matter is a supposition wholly 
^stronomical in its origin and application. 
Geologists, without being led thereto by as- 
tronomical considerations, have been step 
by step advancing towards the conviction 
that the earth has rencjjed its present varied 
structure bv modification upon modification. 
The inquiries of biologists have proved the 
falsity of the once general belief, that the 
germ of each organism is a minute repeti- 
tion of the mature organism, differing from 
it only in bulk; and they have shown, con- 
trariwise, that every organism advances 
trom simplicity to (Hunplexity through in- 
sensible changes. .Among philosophical poli- 
there has been spreading the percep- 
tion that the progress of soeiety is an evolu- 
tion: the truth that constitutions are not 
^iiiide, but grow,” is seen to be a part of the 
niore general truth that soeieties are not 
^'t grow. It is now universally a»! 

ntted by philologists that languages, in- 
^ eiul of being nrtifleially' or snpernaturally 

'•rniod, have lieen developed. And the his- 


tories of religion, of science, of the fine arts, 
of the industrial arts, show that these have 
passed through stages as unobtrusive as 
those through which the mind of a child 
passes on its way to maturity. — Spencer 
Biology, pt. iii, ch. 3, p. 432. (A., 1900.) 

1095. EVtILUTION A STUDY FOR 
THE NURSERY — Every Mother an Unconr 
scions Evolutionist — The Evolution of Man 
Head in the Mind of a Little Child. — The 
most beautiful witness to the evolution of 
man is the mind of a little child. The 
stealing in of that inexplicable light — yet 
not more light than sound or touch — called 
consciousness, tlie first flicker of memory, 
the gradual governance of will, the silent 
ascendancy of reason — these are studios in 
evolution the oldest, the sweetest, and the 
most full of meaning for mankind. Evolu- 
tion, ^fter all, is a study for the nursery. 
It was ages before Darwin or Lamarck or 
Lucretius that maternity, bonding over the 
hollowed cradle in the forest for a first smile 
of recognition from her babe, ejcpressed the 
earlie.st trust in the doctrine of development. 
Every mother since then is an unconscious 
evolutionist, and ev^^ry little child a living 
witness to ascent. — Diu mmond Ascent of 
Man, eh. 4, p. 119. (J. P., 1900.) 

1099. EVOLUTION CHANGES ITS 
COURSE— Fro/a a Physical to a Psychical 
J’nirrrse . — Once it was a physical universe, 
now it is a psychical universe. And to say 
that the working of evolution has changed 
its course, and set its compass in psychical 
directions, is to call attention to the most 
remarkable fact in Nature. Nothing so 
original or m revolutionary has ever been 
given to science to discover, to ponder, or to 
proclai.M. The power of this event to strike 
and rouse the mind will depend upon one’s 
sense of what the working of evolution has 
been to the world; but those who realize 
this even dimly will see that no emphasis of 
language can exaggerate its significance. — 
DurMMOND Ascent of Man, ch. 3. p. 117. (J. 
V „ 1900.) 

1097. EVOLUTION CONSISTENT 
WITH CREATION— But of this we may be 
sure, that if men should indeed ultimately 
become convinced that species have been all 
born ju>l ii'- individuals are now all born. 
nn<l that sij^h has been the universal method 
of creation, this conviction will not only be 
found to be >olnble, so to speak, in the old 
beliefs respecting a creative mind, but it will 
be unintelligible and inconceivable without 
them. >o that men. in describing the history 
.and aim and direction of evolution, will be 
eompclled to use substantially the same lan- 
gunge in whieb they bav’C hitherto spoken of 
! the history of creation. — AuoYix Unify of 
: Xafinr, ch. 8. p. 173. (Burt.) 

109H. EVOLUTION EXALTS HU- 
* MANITY— .Vira the La.st Mefor of Ages of 
Struggle — The Fruit and Crnirn of a Past 
I Eternity. — Science is charged, be it once 



KTOlation 


SCIENTIFIC SIDE-LIGHTS 


more recalled, with numbering man among 
the beasts, and leveling his body with the 
du 9 t. Hut he who reads for himself the his- 
tory of creation as it is written by the hand 
of evolution will be overwhelmed by the 
glory and lionor heaped upon this creature. 
To be a man, and to have no conceivable suc- 
cessor; to be the fruit and crown of the 
long past eternity, and the highest possible 
fruit and crown: to be the last victor among 
the decimated phalanxes of earlier exist- 
ences, and to be nevermore defeated; to be 
the best that Nature in her strength and 
opulence can produce ; to be the first of that 
new order of beings who, by their dominion 
over the lower world and their e<|nipinent 
for a liigher, reveal that they arc made in 
the image of God — to be tliis is to be ele- 
vated to a rank in Nature more exalted than 
any philosophy or any poetry or any theol- 
ogy has ever given to man. — Drummond As- 
cent of Man, ch. 3, p. 115. ( J. P., 1900.) 

1099. EVOLUTION INTERPRETED 

AS BLANK MATERIALISM-Modern scien- 
tific thought is called upon to decide be- 
tween this hypothesis [of evolution] and an- 
other; and public thought generally will 
afterwards be called upon to do the same. 
But, however the convictions of individuals 
here and there may be influenced, the proc- 
ess must be slow and secular which com- 
mends the hypothesis of natural evolution 
to the public mind. For what are the core 
and e.ssence of this hypothesis? Strip it 
naked, and you stand face to face with the 
notion that not alone the more ignoble forms 
of animalcular o- animal life, not alone the 
nobler forms of the horse and lion, not alone 
the exquisite and wonderful mechanism of 
the human body, but that the human mind 
itself — emotion, intellect, will, and all their 
phenomena — were once latent in a fiery 
cloud. Surely the mere statement of such a 
notion is more than a refutation. But the 
hypothesis would probably go even farther 
than this. Many who hold it would prob- 
ably assent to the position that, at the pres- 
ent moment, all oiir philosophy, all our po- 
etry, all our science, and all our art — Plato, 
Shakespeare, Newton, and Rapliacl — are po- 
tential in the fires of the sun. We long to 
learn something of our origin. If the evolu- 
tion hypothesis be correct, even this unsat- 
i.sfied yearning must have come to us across 
the ages which separate the primeval mist 
from the consciousness of to-day. I do not 
think that any holder of the evolution hy- 
pothesis would say that I overrate or over- 
strain it in any way. T merely strip it of 
all vagueness, and bring before you, un- 
clothed apd unvarnished, the notions by 
which it must stand or fall, — T yndat.t. 
Fragments of Science, vol. ii. ch. 8, p. 130. 
(A., 1897.) ^ 

1 100. EVOLUTION INVOLVES 
MORE THAN NATURAL SELECTION— 

Morality Footed in the Foundations of thr 
Universe, — In such a universe [controlled 


solely by the struggle for life and survival 
of the fittest] we may look in vain for any 
sanction for morality, any justification for 
love and self-sacrifice; we find no hope in 
it, no consolation ; there is not even dignity 
in it, nothing whatever but resistless all- 
producing and all-consuming energy. Such 
a universe, however, is not the one in which 
we live. In the cosmic process of evolution, 
whereof our individual lives are part and 
parcel, there are other agencies at work be- 
sides natural selection, and the story of the 
struggle for existence is far from being the 
whole story. I think it can bo shown that 
the principles of morality have their roots 
in the deepest foundations of the universe, 
that the cosmic proce.ss is ethical in the pro- 
foundest sense, that in that far-off morning 
of the world when the stars sang together 
and the sons of God shouted for joy, the 
beauty of self-sacrifice and disinterested love 
formed the chief burden of the mighty 
theme. — F iske Through Nature to God^ pt. 
ii, ch. 4, p. 78. (H. M. A Co., 1900.) 

1101. EVOLUTION, MAN KNOWS 

THAT IT IS A PROCESS— Co- 
operates with It, — Man differs from every 
other product of the evolutionary process in 
being able to see that it is a process, in 
sharing and rejoicing in its unity, and in 
voluntarily working through the process 
himself. If he is part of it he is also more 
than part of it, since he is at once its spec- 
tator, its director, and its critic. — D ri^m* 
MONO d&’ccrt^ of Man, p. 12. (J. P., 1900.) 

1102. EVOLUTION, MATERIALISTIC 

— .1 Pillar irithout a Capital — A Process 
icithout a Purpose — Christianity Supplies 
the Coal . — Hitherto evolution had no fu- 
ture. Tt was a pillar with marvelous carv- 
ing, growing richer and finer towards the 
top, byt without a capital; a flyrainid, the 
vast base buried in the inorganic, towering 
higher and higher, tier above tier, life above 
life, mind above min<l, ever more perfect in 
its workmanship, more noble in its syni-* 
nietry. and yet withal so much the more 
mysterious in its aspiration. The most cu- 
rious eye, following it upwards, saw noth- 
ing. The cloud fell and covered it. Just 
what men wanted to see was hid. The work 
of the ages had no apex. But the work ht*- 
gun by Nature is fini.shwl by the Supernat- 
ural — - as we are wont to call the liigiu’r 
natural. And as the veil is lifLnl by 
tianity it strikes men duml> with wonder. 
For the goal of evolution is Jesus Christ.— 
Drummond Natural Law in the Spiritual 
WoWd, essay 8, p. 280. (U. Al.) 

1 1 Oti. EVOLUTION NOT ACCOUNT- 
ED FOR— To give an account of evolution, 
it need scarcely he remarked, is not to ac- 
count for it. No living thinker has yet 
found it possible to account for evolution.^ 
Drummond Ascent of Man, int., p. 4. ( P » 

I 1900.) 
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1 104. EVOLUTION NOT ATHEISTIC 

^Design "Not Superseded — Place of Second 
Causes , — To myself the conception of a con- 
tinuity of action which requiml no depar- 
ture to meet special contin^i^encies, because 
the plan was all-pcrfcct in the beginning, is 
a far higher and nobler one than that of a 
succession of interruptions, such as would 
be involved in the creation de novo of the 
vast series of new types which paleontolog- 
ical study is daily bringing to our knowl- 
edge. And in describing the process of evo- 
lution in the ordinjiry language of science, 
as due to “ secondary causes,” we no more 
dispense with a First Cause than we do when 
we speak of those physical forces which, 
from the theistic point of view, are so many 
diverse modes of manifestation of one and 
the same power. Nor do we in the least set 
aside the idea of an original design when 
we regard these adaptations, which are coin- 
nionly attributed to special exertions of con- 
triving power and wisdom, as the outcome 
of an all-comprehensivo intelligence which 
foresaw that the product wouhl be “ good,” 
before calling into existence the germ from 
which it would be evolved. We simply, to 
use the language of Whewell, “ transfer the 
notion of design and end from the region of 
facts to that of laws,” that is, from the par- 
ticular cases to the general plan: and lind 
ourselves aided in our conception of the in- 
llnity of creative wisdom and power, when 
we regard it as exerted in a manner which 
shows that not only the peopling of the 
globe with the ])lants an<l animals suited to i 
every phase of its physical conditions, but 
the 'final production of man himself— the | 
heir of all preceding agis, wiMi eapa<'itie'< 
that enable him to become but “a little i 
lower than the angels ” — was comprehende<l i 
in the original scheme. — C akpkmkk \alure 
and J/an, lect. 14, p. 407. (A., 18.S0.1 I 

1105. EVOLUTION OF EARTH’S I 

CRUST — Theory of (\iUu*trophe Almudonul — | 
Vast Fluxes (iradually into Present . — With ! 
increased knowledge ... it wa*^ recog- 
nized that no hard-and-fast line -.eparates 
past and pre.sent. The belief in world wide, 
or nearly world-wide, catastrophes disap- 
pcansl. Geologists came to see that the i 
fashioning of the earth’s surfa<*e had been 
going on for a long time, and is still in 
progress. The law <3f evolution, they have 
found, holds true for the crust of the globe 
just ns it does for the myriad tribes of 
plants and animals that clothe and ]>eople 
it. It is no longer doubted that Die exist- 
ing configuration of the land has resulted 
from the action of forces that are still in 
operation, and by observation and reasoning 
the history of the various phases in the evo- 
lution of surface-features can be unfolded. — | 
GEfKiK Earth Sculpture, ch. 1, p. 2. ((». P. ^ 

Pm 1808.) 

1106. EVOLUTION OF EVIL— n# 

Fow of Degeneracy — Double Aspect of De 
^'f'lopment , — It is a curious misunderstand 


ing of what that law [of evolution] really is 
to suppo.se that it leads only in one direc- 
tion. It leads in every direction in which 
there is at work any one of the “ potential 
energies ” of Nature. Development is the 
growth of germs, and according to the na- 
ture of the germ so is the nature of the 
growth. The llowers and fruits which min- 
ist4*r to the use of man have each their own 
s<*ed, and so have the briers and thorns 
wliicli choke them. Evil has its germs as 
well as goo<l, and the evolution of them is 
aecompanied by elVeets to whicli it is impos- 
sible t<i assign a limit, ^fovement is the 
eonditiou of all being, in moral as well as in 
material tilings. Just as one thing leads 
to another in knowle(|ge and in virtue, so 
does one thing lead ti) another in ignorance 
ami vice, 'those gradual processes of change 
which arise out of action and reaction be- 
twecu the extxunal condition and the inter- 
nal nature of man have an energy in them 
of infinite comph’xity and power. We stand 
here on the firm ground of observation and 
<‘xperience. In tlie shortest space of time, 
far within the limits even of a single life, 
we are accustomed to sec such processes 
cfTectual botli to elevate and degrade. The 
weak become Avc’aker and the bad become 
worse. “ To him that hath more is given, 
and from him tliat hath not is taken’ even 
that which he ‘^eemofb to have.” And this 
law, in the region of character and of mor- 
als. is hilt the counterpart of the law which 
prevails in the physical regions of Nature, 
when* also development has its double as- 
pect. Tf cannot In ing one organism to the 
l<*p without sinking another organism to the 
bottom. Tliat vast variety of natural causes 
which have lu'en gron])od and almost per- 
sonilh’d under the ])]ira'<c “ natural selec- 
tion ” are <‘aus(‘s which necessarily include 
both favorable and unfavorable conditions. 
Natural rejection, tluu'cfore. is the insepara- 
ble rorrelative of natural seh’ction. — Argyll 
I nity of \ature. cb. 10, p. 2:10. (Burt.) 

1107. EVOLUTION OF EVOLUTION 

— Ihf Its Vf rjf \ature a Sysletn of Progress, 
— 'Phis is the age of the evolution of evolu- 
tion. .\11 thoughts that the evolutionist 
works with, all theories and gencr.ilizations, 
have been themselves evolved and are now 
being involved. Even were his theory per- 
fecteil, its tirst lesson would be that it was 
it^'lf but a phase of the evolution of further 
opinion, no more fixed than a species, no 
more final than the theory whieh it dis- 
placed. Of all men the evolutionist, by the 
very nature of his calling, the. mere tools of 
bis iTaft, his understanding of his hourly 
shifting-plaee in this always moving and 
ever more mysterious world, must be hum- 
ble, tolerant, and undogmatic. — Drummond 
A. scent of Man, int., p. 7. ( J. P.. 1000.) 

1 1 08. EVOLUTION OF LANGUAGE 
TAUGHT BY COMPARATIVE PHILOL- 
OGY— Renan — Ifojr MiiUer — Languages 
Seen in (he Making , — Comparative philology 
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has now made an actual investigation into 
the words and structure of all known lan- 
guages, and the information sought by the 
evolutionist lies ready-made to his hand. So 
far as controversy might bo expected to arise 
here on the theory of development itstdf, 
there is none. For the first fact to interest 
us in this new region is tliat every student 
of language seems to have been compelled to 
give in his adherence to the general theory 
of evolution. All agree with Renan that 
“ Sans doiihte les langues, comme tout ce qui 
est organise, sent sujettes il la loi du de- 
velopment graduel ’’ [without doubt lan- 
guages. like all that is organized, are sub- 
ject to the law of gradual development]. 
And even Max Miiller. the least thorough- 
going from an evolutionary point of view 
of all philologists, asserts that “ no student 
of the science of language can he anything 
hut an evolutionist, for. wlnnever he looks, 
he sees nothing hut evolution going on all 
aro\ind him.” — Diu'MMond Ascent of J/aa, 
eh. 5, p. 179. (J. P., 1900.) 

11 GO. EVOLUTION OF PHOSPHOR. 
ESCENT ORGANS — (iradittion Mnnifvnt in 
Marine Animals. — It has been known for 
some years now that the slime secreted by 
the skin-glands of certain sharks is highly 
phosphorescent. It is not dillicult, then, to 
understand how it came about that certain 
fish developed complicated phosphorescent 
organs. 

From the phosphorescent slime secreted 
by a simple skin-gland to the most compli- 
cated eyelike phosphores<*en.t organ, we have 
a series of intermediate forms that are (jiiite 
sudicient. even in tin* im|>crf<*ct >tate of our i 
knowledge at the present day, to enable us 
to understand the outlines of the evolution 
of these peculiar and interesting organs. — 
Hickson Fauna of the Deep iSVa, cli. 4, p. 
77. (A.. 1894.) 

1110. EVOLUTION OF SCIENCES— 

Mind in Ft Inf ion to Environment. — At a cer- 
tain stage in the development of every 
.science a degree of vagueness is what best 
consists witli fertility. On the whole, few 
recent formulas have done m<»re real service 
of a rough sort in psychology than the 
Spencerian (uu* that the essence of mental 
life and of bodily life an one. namely. “ the 
adju.stinent of inner Ut outer i elat ions.” Such 
a formula is vagueness incarnate; but be- 
cause it takes into account the fact that 
minds inhabit environments which act on 
them and on which they in turn react; be- 
cause, in 'hort, it lakes mind in the midst 
of all its < onerete relations, it is immensely 
more fertile than the rdrl-fa-shioned “ra- 
tional psychology,” wlnr h treated the .sou! 
as a detached existent. suOicient unto itself, 
and assumed to consider only its nature ami 
properties. — Jamks Psyeholoau. vol. i. eh. 1, 
p. 0. (H. H. & Co., 180U.) 

1 J 1 1 . EVOLUTION OUT OF FOCUS 

— Must Euytp in Whole Truth. — Fvolut.ion 


was given to the modern world out o# focus, 
was first seen by it out of focus, and has re- 
mained out of focus to the present hour. Its 
general basis has never been reexamined 
since the time of Mr. Darwin; and not only 
such speculative sciences as teleology, but 
working sciences like sociology, have been 
led astray by a fundamental omission. An 
evolution theory drawn to scale, and with 
the lights and shadows properly adjusted — 
adjusted to the whole truth and reality of 
Nature and of man — is needed at present as 
a standard for modern thought. — Drum- 
mond Ascent of Many int., p. 0. (J. P., 

1900.) 

1112. EXACTNESS, NERVELESS, OF 
THE PHOTOGRAPH — Nervous Te/nsionMmj 
Disqualify the Human Observer. — ^To the 
equatorial telescopes photographic cameras 
are attached instead of the eyepieces, in the 
hope that the corona may be made to im- 
press itself on the plate instead of on the 
eye. The eye i.s an admirable instrument it- 
self, no doubt ; hut behind it is a brain, per- 
haps overwrought with excitement, and rc- 

: spending too completely to the nervous ten- 
j sion which most of us experience when those 
critical moments are passing so rapidly. 
The camera can see far less of the corona 
than the man, hut it has no nerves, an<l 
what it sets down we may rely on. — L ano- 
r.KY Xt ir Astronomyy ch. 2, p. 47. (II. M. & 
Co., 1890.) 

1113. EXACTNESS OF SCIENCE- 

Astronomy Depends upon Hairbreadths and 
Fractions of a ^Second . — Such arc the rcfiiu*- 
ments upon which modern astronomy dc- 
pend.s for its progress. It is a science of 
hairbreadths and fractions of a second. It 
exists only hv the rigid ^•nforcement of arrlu- 
ous accuracy and unwearying diligence. 
Whatever secrets the universe still has in 
store for man will only he communicated on 
these terms. They are, it must he a< knowl- 
edged. ditlicuU. to comply with. They in- 
volve an uiu'casing struggle against the in- 
firmilie.s of his nature and the in.stahi]itics 
of hi.s pfHition. Rut tlm end is not un- 
worthy tlie sacrifices demandc<l. One addi- 
tional ray of liglit thrown on the marvels 
of creation — a single, minutest encroach- 
ment upon tlie strf>nghohls of ignoranc("“~is 
recompense enough for a lifetime of toil. 
Or rather, the toil is its own reward, if 
pursued in the lofty spirit which alone hc- 
come.s it. For it leiuls through the ahyssc-^ 
of space and the unending vistas of time fo 
the very threshold of that infinity and cter 
, nity of which the disclosure is reserved 
a life to come . — (.’lkrke History of Asfron- 
. omy, pt. i, ch. 6, p. 15.*1. (Bl., 1893.) 

I 1114. DifintUy of 

ruriny a Ftamplr of Water^fnfinitesinial 
: Pnllution Will flpoil A ll KeDultn.—’Thp 'n'- 
; lecti )n of sample.s [of wnter], tho it npp<‘i‘’‘'J 
. simple enough, is soinetimes a difficult sti” 

1 responsible undertaking. Complicated 


SCIENTIFIC SIDE-LIGHTS 


Evolution 

ExactnoM 


paratus is rarely necessary, and fallacies 
^'ill generally be avoided by observing two 
directions. In the first place, the sample 
should be chosen as representative as pos- 
sible of the real substance or conditions we 
wish to examine. Some authorities advise 
that it is necessary to allow the tap to run 
for some minutes previous to collecting the 
sample; but if we desire to examine for lead 
chemically or for micro-organisms in the 
pipes biologically, then such a proceeding 
would be injudicious. Hence we must use 
common sense in the selection and obtaining 
of a sample, following this one guide, name- 
ly, to collect as nearly as possible a sample 
of the exact water the quality of which it is 
desired to learn. In tlic second place, we 
must observe strict bacteriological cleanli- 
ness in all our manipulations. This means 
that we must use only sterilized vessels or 
flasks for collecting the sample, and in the 
manipulation required we must be extremely 
careful to avoid any pollution of air or any 
addition to the organisms of the water from 
unsterilize<l apparatus. A flask polluted in 
only the most infinitesimal degree will en- 
tirelv vitiate all results. — Newmax Bac- 
tvria. eh. 2, p. 37. (G. P. P., 1899.) 

'll 1 / 5 , Disregarded hy 

Popular Writers , — Hitherto the endeavor of 
assigning these levels [of animal intelli- 
gence] has been almost exclusively in the 
hands of popular writers; and as the.se 
have, for the most part, merely strung to- 
gether, with discrimination more or less in- 
adequate, innumerable anecdotes of tbe dis- 
play of animal intelligence, tbeir book:^ arc 
valiieless as works of reference. So miuh, 
indeed, is this the case that <*oinparative 
psychology has been virtually excluded from 
the hierarchy of tin* sciences. If wc except 
the metluHlical researches of a few dis- j 
tinguislunl naturalists, it wouhl appear that \ 
the phenomena of mind in animals, having ! 
constituted so much and so long the theme ' 
of unscientific authors, are now considered j 
well-nigh unworthy of serious treatment by 
scientific methods. — Komank.s \vimul Intel- . 
ligence, pref., p, (i, (A.. 1899.) 


1 1 1 ((• Karly Disinfecting 

Processes Conspicuously Iturnrf — \\^rking 
uyilhout a Standard . — TheefTects of chemical 
Ruhstances as sobitions. or in spray form, 
upon bacteria have been <)bservcd frtun the 
earliest days of bacteriology. To some de- 
composing matter or solution a disinfectant 
''as added and subcultures made. If bac- 
teria continued to develop, tbe disinb’ction 
oad not Wn efficient ; if, on tbe other band, 
the subeulinre renialne<l sterile, disinfec- 
bon had lieen complete. From such rongli- 
Jjnd-ready methods large dedne.linns were 
drawn, and it is hardly too much to say that 
iuaneh of bacteriology contains such a 
unassim tinted and unassimi- 
;‘l>le statements ns that relntipg to research 
into disinfectants. Most of the tabulated 
^nd recorded rosultii nro conspicuous in hav- 


ing no standard as regards bacterial growth. 
Yet without such a standard results are not 
comparable. — Newman Bacteria, ch. 9, p. 
329. (G. P. P., 1899.) 

1117 . Influence of Height 

upon Combustion — Ghostly Flame on Sum- 
mit of Mont Blanc. — To determine the influ- 
ence of height upon the rate of combustion 
wa.s one of the problems which I set before 
myself in my journey to the Alps in 1859. 
On that occasion 1 invited Dr. Frankland to 
accompany me, and to undertake the experi- 
ments on combustion, while 1 devoted my- 
self to observations on solar radiation. The 
plan pursued was this: six candles were 
])urehased at Chamouni and carefully 
weighed; they were then allowed to burn 
for an hour in the Hotel de TUnion, and the 
loss of weight was determined. The same 
candles were taken to the summit of Mont 
Plane, and, on tbe morning of August 21, 
1859, were allowed to burn for an hour in a 
tent, which shaded them from the sun and 
sheltered them from the wind. The aspect 
of the six flames at the summit surprised us 
both, riiey seemed the mere ghosts of the 
flames produced at Chamouni — enlarged, 
pale, feei)le, and suggesting a gi’eatly dimin- 
ished energy of combustion. The candles 
being carefully weighed on our return, the 
unexpected fact was revealed that the quan- 
tity of stearin consumed above was almost 
precisely the same as that consumed below. 
Thus, thn the light-giving power of the flame 
was diminished in an extraordinary degree, 
tbe rapidity of the combustion was un- 
changed. This curious result is to be as- 
cribed mainly to the mobility of the air at 
this great ludgbt. The partii les of oxygen 
could penetrate tbe flame with comparative 
frce<lom. thus <lest roving its light, and ma- 
king atonement for ibe smallness of their 
number by tbe ra]>idity of their action. I 
find, indeed, that by reducing the density of 
ordinary atmof-pberic air to one-half, we 
nearly double tbe mobility of its atoms. — 
Tyndat.l Unit a Mode of Motion, lect. 3, p. 
04. (A., 1900.) 

1 1 18. Light as an Imli- 

cn/or of Motion — The Faintest Thrills of 
Heat or Magnetism Measured. — Now, this 
law of angular reflection [the law. viz.: 
that irhen a tnirror rotates^ the angular re- 
locHg of a brum reflected from it is ^wice 
that of the rejhcting mirror], coupled with 
the fact that a beam of light possesses no 
AN eight, gives us the means of magnifying 
small nndions to an extraordinary degree. 
Thus, by attaching mirrors to his suspended 
magnets, and by watching the images of di- 
vided scales reflected from the mirrors, the 
celebrated Gauss was able to detect the 
slightest thrill of variation on the part of 
the earth’s magnetic force. Py a similar ar- 
rangement the feeble attractions and repul- 
sions of the diamagnetic force have been 
made manifest. The minnte elongation of a 
bar of metal by the mere warmth of the 
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hand may be so magnified by this method as 
to causo the index-beam to move thro\igh 20 
or 30 feet. The lengthening of a bar of iron 
when it is magnetized may be also thus 
demonstrated. — T yndalt. Lectures on Light, 
lect. 1, p. 12. (A., 1808.) 

mo. ‘ Lines of the Sjyec- 

trum Made to TcU Their Story — Minerals in 
the Sun — Helium Found on Forth. — It was 
already known that the various chemical 
elements, when heated to incandescence, pro- 
duce spectra consisting of a group of colored 
bands, and it had been noticed that some of 
these bands, as the yellow band of sodium, 
corresponded in position with certain black 
lines in the solar spectrum. Kircholf’s dis- 
covery consisted in showing that, when the 
light* from an incandescent body passes 
through the same substance in a state of 
vapor, much of it is absorbed, and the col- 
ored bands he<*ome replaced by black lines. 
The black lines in tlie solar ^pectram are 
due, on this theory, to the light from the in- 
candescent body of tlie sun being partially 
absorbed in passing through tlic vapors 
which surround it. This theory led to a | 
careful examination of the spectra of all 
the known elements, and on comparing them 
with the solar spectrum it was found that j 
in many cases the colored bands of the ele- - 
ments corresponded exactly in position with 1 
certain groups of black lines in the solar | 
spectrum. Thus hydrogen, sodium, iron, | 
magnesium, copi)cr, zinc, calcium, and many ; 
other elements have been proved to exist in i 
the .sun. Home outstanding solar lines, 
which did not correspond to any known ter- 
restrial element, were Supposed to indicate 
an element peculiar to the sun, which was | 
therefore named helium. Quite recently thi.s j 
element has been discovered in a rare min- t 
eral, and its colored spectrum is found to 
correspond exactly to the dark lines in the 
solar spectrum on which it was founded, 
thus adding a final proof of the correctness 
of tlie theory, and afifording a striking ex- 
ample of its value as an instrument of re- 
search. — Wallack The Wondryful Century, 
ch. G, p. 43. (D. M. & Co., 1891). ) 

1120. Measurement of 

Viftion — Jjif/ht-in tensi tir^ Measurable by 
Galvanic Current. — It only remains for ii» 
in this case to determine the least light- 
intensity, w]n< li is in absolute darknws just 
noticeably brighter tlmn the black of the 
field of vision. We can most easilv obtain 
very weak light-inlcn-it ics of this ‘kind by 
passing a constant current tbrowgb a metal 
wire. As we increa'^e the intensity of the 
eurrent. the wire becomes hotter anrl hotter, 
till at a definite temperature it begins to be 
luminous. And s»nce we can graduate the 
strength of a galvanic current at our plea.s- 
ure, the intensity at which tlie lurninositv 
of the wire becomes just noticeable can be 
readily determined. We have then only to 
compare its obiectivc value with that of 
other known liglit-irfen.sities. It has Iwhti 


found in this way that the just noticeable 
intensity of light is approximately 
of the light of the full moon reflected from 
white paper. — WTtndt Psychology, lect. 4, p. 
54. (Son. & Co., 1896.) 

1121. Measuring the SaU 

7non's Leap. — ^The distances up rivers to 
which salmon will swim in the spawning 
season is no less surprising than the energy 
with which they perform the feat, and the 
determination with which they overcome all 
obstacles. They reach Bolienua by the Elbe 
and Switzerland by the Rhine. On encoun- 
tering a waterfall they display astonishing 
agility and perseverance in surmounting the 
obstacle. This fact, of cour.se, is well known 
to all salmon-fishers; but the actual ver- 
tical height to which a well-grown salmon is 
able to leap has only recently (1886) been 
made the 8id>iect of exact measurement. By 
moans of upright posts fixed upon the banks 
of a stream on either side of a waterfall in 
Norway, Profe.s.sor Landmark has determined 
that this fish is able to rise through the air, 
hy a single spring, a vortical distance of 
sixteen feet. The salmon, therefore, may he 
said to have no competitor in its perform- 
ance of the high jump, unlc-ss it be the kan- 
garoo, a.s to who.se powers in this respect I 
have not been able to find trustworthy in- 
formation. — Komaxks Animal Intelligence, 
ch. 8, p. 249. (A., 1899.) 

1122. Minuie Displace^ 

ment of Sirius — Still More Minute Correc- 
tion. — The annual displacement of Sirius 
may be thus illustrated: On a clear moon- 
ligh{ night let the reader notice the appar- 
ent diameter of the moon. Next let him try 
to eonceive that diaiiicier divided into about 
3,800 cHjual parts. Then the greaU'st displace- 
ment of Sirius is equal to one of those mi- 
nute portions. Sirius in faet appcuirs to 
circle round a minute oval path on the 
heavens, having for its longest diameter a 
space equal to about the 3,800th part of thn 
moon’s apparent diameter. Now, the error 

I of the earlier e.stiinate (supposing that c-^ti- 

■ mate erroneous) consisted in setting ilie dis- 
placement of Sirius at about the 6.3001 li 
part oj the iiuKm’.s diameter — the dilTerenco 
between the two c.stimates corre.sponding to 
alumt the 9.5001 h part of the moon’s appar- 
ent diameter. If the reader wdll but con- 
ceive the moon’s apparent diameter divided 
into about 100 parts, and one of tbe.se parts 
again into 100 parts, be will be able to form 
an idea of the exceeding minuteness of tlic 
quantity by which astronomers suppose that 
their first estimate was erroneous. — B roc- 
TOR Our Vhier among Infinities^ p. 166. f k- 
O. A Co., 1897.) 

NmtmCnlruIatf^^ 

the Depth of Fine Film of Air . — Newton 
coH’pared the tints obtained in this way f*'- 
plate of glass with a plane surface being 
laid on a plano-convex glass lens of very 
f ble curvature] with the tints of his soap* 
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bubble, and he calculated the corresponding 
thickness. How he did this may be thus 
niade plain to you: Suppose the water of 
the ocean to be absolutely smooth ; it would 
then accurately represent the earth’s curved 
surface. Let a perfectly horizontal plane 
touch the surface at any point. Knowing 
the earth’s diameter, any engineer or mathe- 
matician in this room could tell you how far 
the sea’s surface will lie below this plane, at 
the distance of a yard, ten yards, a hundred 
yards, or a thousand yards from the point 
of contact of the plane and the sea. It is 
common, indeed, in leveling operations, to 
allow for the curvature of the earth. New- 
ton’s calculation was precisely similar. His 
plane glass was a tangent to his curved one. 
From its refractive index and focal distance 
he determined the diameter of tlie sphere of 
which his curved glass forfned a segment, he 
measured the distances of his rings from the 
place of contact, and Jie calculated the depth 
between the tangent plane and the curved 
surface exactly as the engineer would calcu- 
late the distance between his tangent plane 
and the surface of the sea. The wonder is 
that, where such infinitesimal distances are 
involved, N<*wton, with the means at his dis- 
posal, could have worked with such marvel- 
ous exactitude. — T y.ndaix Lectures on 
Light, lect. 2, p. 74. (A., 1898.) 

1124. PaMmr Care in 

Erperiments — No Life in Glacier Mr. — 'the 
caution exercised by Pasteur, both in the 
execution of his experiments and in the rea- 
soning based upon them, is perfectly evident 
to those who, through the practise of severe 
experimental inquiry, have ieiidercd them- 
selves competent to judge of good cx]>eri- 
mental work. lie found germs in the mer- 
cury used to isolate his air. He was never 
sure that they did not cling to the instru- 
ments ho emplo 3 ’ed, or to bis own person. 
Tluis when he opened his hermetically sealed 
flasks upon the IMer do Glace, he had bis eye 
upon the file used to detach the drawn-out 
necks of his bottles, and ho was careful to 
stand to leeward when each flask was 
opened. losing these precautions, he found 
the glacier air ineompetrnt, in nineteen 
oases out of twenty, to generate life; while 
similar flasks, opened amid the vegetation of 
the lowlands, were swm crowd»’<l with living 
things. — T ynoai.i. Floating Matter of the 
p. 33. (A,, 180.0.) 

Precise Qiiantita- 

iivr Mcasvrrmvntfi Seeded — Jlef raetiou of 
Light — Kepler a Theorist on the Ohserni- 
tious of Others — The “ Personal Equation *' 
Science. — As regards the refraction of 
light, the course of real inquiry was re- 
sinned in 1100 by an Arabian philosopher 
named Alhazen. Then it was taktm up in 
^lecession by Roger Bacon, Vitellio. ami 
Kepler. One of the most important occu- 
pations of science is the determination, by 
precise meaBuromenta, of the quantitative 
relations of phenomena; the value of such 


measurements depending greatly upon the 
skill and conscientiousness of the man who 
make.s them. Vitellio appears to have been 
both skilful and conscientious, while Kep- 
ler’s habit was to rummage through the ob- 
servations of his predecessors, to look at 
them in all lights, and thus distil from them 
the principles which united them. He had 
done this with the astronomical measure- 
ments of Tycho Brahe, and had extracted 
from them the celebrated “ laws of Kepler.” 
He did it also wdth Vitellio’s measurements 
of refraction. But in this case he was not 
successful. The principle, tho a simple one, 
escaped him, and it was first discovered by 
Willebrod Snell, about the year 1021. — 
Tyndall Lectures on Light, lect. 1, p. 14. 
(A., 1898.) 

1120 . Specimens Once 

Vaguely Located — Loose Methods Now Dis^ 
carded. — Fifty years ago the exact locality 
from which any animal came seemed an un- 
important fact in its scientific history, for 
the bearing of this question on that of origin 
was not then perceived. To say that any 
specimen came from South America was 
quite enough ; to specify that it came from 
Brazil, from the Amazons, the San Fran- 
cisco, or the La Plata, seemed a marvelous 
accuracy in the observers. In the museum 
at Paris, for instance, there are many speci- 
mens entered as coming from New York or 
from Pant; but all that is absolutely known 
about them is that they were shipped from 
tliose seaports. Nobody know’s exactly where 
they w*ere. collected. So there are specimens, 
entered as corning from the Rio San Fran- 
cisco, but it is by no means sure that they 
came exclusiveh’^ from that water-basin. All 
this kind of investigation is far too loose for 
our present [1805] object. — Aoassiz Jour ^ 
neu in Brazil, ch. 1, p. 9. (H. M. & Co., 

ISPG.) 

1127. Velocity of Light 

I)( termined. — The velocity of light, as is 
well known, was first determined by irregu- 
larities in the time of the eclipses of Jupi- 
ter’s satellites, which were found to occur 
earlier or later than the calculated times, 
according as we were near to or far from 
the planet. It was thus found that it re- 
quired [about 1 eight minutes for light to 
travel from the sun to the earth, a distance 
of a little more than ninet}' millions of 
miles; so that light travels about 189.000 
miles in a single second of time. It would 
seem at first sight impossible to measure the 
time taken by light in traveling a mile, jet 
means have been discovered to do this, and 
even to measure the time taken for light to 
traverse a few feet from one side of a room 
to the other. Vet more, this metho<i of 
measuring the velocity of light has. by suc- 
cessive refinements, become so accurate that 
it is now* considered to be the most satisfac- 
tory method of determining the mean dis- 
tance of the .sun from the earth, a distance 
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which serves as the unit of measurement for 
the solar system and the whole stellar uni- 
verse. — W ali^ce The Wonderful Century, 
ch. 8, p. 60. (D. M. & Co., 1899.) 

1128. EXCESS OF CONCENTRATION 

— Pure W^aters Evaporated to Bitterness . — 
The streams llowing to the [Great Salt] lake 
rise in the high mountains to the east and 
are clear and limpid, and of such purity 
that only chemical testa reveal the presenc*e 
of the mineral matter they have dissolved 
from the rocks and soils. Several of these 
streams are truly rivers in volume, as well 
as in name, and send a never-ceasing flood 
to the lake. Their combined volumes av- 
erage throughout the year about 10,000 
cubic feet per second. . . . N(»ne of the 

springs supplying the lake, with a single 
known exception, of small volumes, are 
markedly saline. The salts they contain are 
acquired largely during the upward passage 
of the water through the sediment of former 
lakes; and their influence on the chemistry 
of the present lake is more important than 
in the case of any other lake in the same 
region. It is safe to conclude, however, that 
the combined volumes of the streams and 
springs now tributary to the lake, if not 
concentrated by evaporation, would form a 
water body in which no trace of saline mat- 
ter would be apparent to the ta^ste. — RfS- i 
SELL Lakes of^orth America, ch. 4, p. 80. i 
(G. & Co,, 1891) I 

1129. EXCESS OF INCREASE TENDS 
TO EXTERMINATION— The tendency to 
multiply rapidly, so advantageous in normal 
Bcasoiis. becomes almost fatal to a species 
in seasons of exceptional al)undance. (’over 
and food without limit enabled the mice to 
increase at such an amazing rate that the 
lesser checks interposed l)y |)red«itorv sj)ecies 
were for a while inappreciable. Hut as the 
mice increased, so did their enemies. In- 


home ” to us far more on some occasions 
than on others. As Emerson says, “ There is 
a difference between one and another hour 
of life in their authority and subsequent ef- 
fect. Our faith comes in moments, . . . 

yet there is a depth in those brief moments 
which constrains us to ascribe more reality 
to them than to all other experiences.** The 
“ depth *’ is partly, no doubt, the insight 
into wider systems of unified relation, but 
far more often than that it is the emotional 
thrill. Thus, to descend to more trivial ex- 
amples, a man who has no belief in ghosts 
by daylight will temporarily believe in them 
when, alone at midnight, he feels his blood 
curdle at a mysterious sound or vision, his 
heart thumping, and his legs impelled to 
flee. The thought of falling when we walk 
along a curbstone awakens no emotion of 
dread; so no sense of reality atUiches to it, 
and wo are sure wo shall not fall. On a 
precipice’s edge, however, the sickening emo- 
tion which file notion of u possible fall 
ongondors makes us believe in the latter’s 
imminent reality, and quite unfits us to pro- 
ceed. — Jamks Psuehutoqu. vol. ii, ch. 21, p. 
307. (II. H. & Co., 1890.) 

1131. EXEMPTION FROM ATTACK 
INSURES INCREASE— The Paasentfer-piijf on 
— The Eulmor Petrel. — It is usually the 
amount of destruction which an animal or 
plant is exposed to, not its rapid multipli- 
cation, that tlctermines its numbers in any 
country. The passenger-pigeon (Ectopistes 
iniqratorius) is, or rather was, <*xcessivcly 
abundant in u certain area in North 
America, and its enormous migrating flocks 
darkening the sky for hours have often been 
described; yet this bird lays only two eggs. 
'I'be fulmar ]>ctrel exists in myriads at St, 
Kilda and other haunts of the species, yet it 
lays only one egg. . . . Some of the 
gras.ses and sedges, the wild hyacinth, and 


sectivorous and other spe<ies acquired the j 
habits of owls and wealds, preying exclu- i 
sively on them; while to this innumerable 
army of rc-idents was shortly ad<Icd multi- 
tude.s of ^\anderi^g birfls comifig frfmi dis- 
tant region'i. No «iooncr liad the !ierb;ig(‘ 
perished, depriving the little victims of ewer 
and food, than the effects of the war Iiecaine 
apparent. In autumn ibe earth so teemed 
with them that one could scarcely walk any- 
where without treading on mice; while out 
of every hollow weed-stalk lying on the 
ground dozens cf.iild be sliaken;* but so rap- ! 
idly had they been de\’f)ured by the trained 
army of persecutors tljat in '^[iri ng it was I 
hard to find a .siirvi\’f)r, ewen ih the barns ' 
and houses.— ITtd.sox XafuraJist in La ' 
Plata, cli. 3, p. 67. (('. k 11., 1895.) 

1130. EXCITEMENT AN AID TO 

¥ATTlB,—Emotufnal Thrill (Evch Senne ,jf Be- ' 
ality — Terror on Precipice * h AV/f/c. -Speak- j 
ing generally, the more a conceived objeet 
excites us, the more reality it ha^. The 
«ame object excites ns differently at differ- 
ent times. Moral .and religious truths come 


many buttereups oeeur in immen.so profu- 
sion over extemsive areas, altho each plant 
produc-es comparatively few seeds. — \V al- 
LACE iJaru'inism. ch. 2. yi. 20. (Hum., 1889.) 

1132. EXPANSION EXPLAINED AS 
VIBRATION— Planet Vieired thnmyh Heated 
.lir. — Hut how are we to picture Hiicli dila- 
tation (expansion by heat] in aecordaiicc 
with the theory whieh regarfis beat as a 
mode of motion? 1'he c(unparison of a very 
great thing with an indefinitely small <jne 
will here help ns to a elear conee])tion. I 
oiiee approached Gibraltar on a fine star- 
light night when the planet Jupiter )'as 
.sharply defined on a elear sky. On walking, 
however, f)ast the funnel of the steamer. 
as to bring the heated air between me and it. 
tlie planet suddenly nugmenU*d in apy>arcnt 
size, lf)sing at the same time part of 
sbaryuiess of definition. The expansion was 
evidently due to the heated air, causing the 
irificre of the planet to quiver on the retinn- 
This quivering was in all directions, and it 
was so rapid that the various motions 
h’'*»ided upon the retina to a disk of a^g' 
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mented size. If, instead of the planet^s light 
being acted upon by heated air, the planet 
itself had danced in all directions to and 
fro, the same apparent augmentation of the 
disk would have ensued. Jupiter, thus 
quivering, would virtually fill a greater 
space than if he were still. The case is 
similar with our dancing atoms. When, in- 
stead of a motionless atom, we have a vi- 
brating one, we must make room not only 
for the atom itself, but also for the distance 
over which its motion stretches. The ease 
may be further illustrated by a tuning-fork. 
Motionless as it is at present, its prongs fit 
into a certain space; thrown into vibration, 
the prongs strike against their boundaries, 
demanding more room. — Tyndall Heat a 
Mode of Motion, lect. 4, p. 92. (A., 1900.) 

1133. EXPANSION OF WATER IN 

freezing — One InsUince under Qnieral Law. 

this temperature [a shade over 39^ 

F.] water attains its ma.xinium density. 
Seven degrees below this temperature, or 
at 32® F., the liqiiid begins to turn into 
solid crystals of ice, which swims upon 
water because it is bulkier for a given 
weight In fact, this halt of the approaching 
molecules at the temperature of 3!P is but 
the preparation for the subsequent act of 
crystallization in which the expansion by cold 
culminates. I'P to tlie point of soUilification 
the increase of volume is slow and gradual ; 
while in the act of solidification it is sud- 
den ami of overwhelming strength, lly this 
force of expansion the Florentine acade- 
micians long ago burst a sphere of cojiper 
nearly three-quarters of an inch in thick- 
ness. ... . 

Water is not a solitary exception to an 
otherwise general hnv. There are other 
molecules than those of this liquid which 
require more room in the solid erystalliiie 
condition than in the adjacent molten con- 
dition. Iron is a ease in point. Solid iron 
floats upon molten iron exactly as ice lloats 
upon water. Bismuth is a still more im- 
pressive case, and we cjuild shiver a bomb 
as certainly by the solidification of bismuth 
as hv that of water. — Tyndall Forms of 
Wafer, pp. 121-124. (A., IS99.) 

1 1 34. EXPANSION, UNEQUAL, OF 

GLASS— Apparent Strmujth n Source of ILdA- 
Mcs'.s. — In applying heat to glass vc'^sels, 
thickness is a source of weakness or lia 
hility to fracture, on account of the unequal 
expansion of the two sides, due to imMpial- 
Ity of temperature, which, of course, in- 
crcjwcs with the thickness of the glass. Be- 
sidis this, the thickness increases the lever- 
of the breaking strain. — W ili.iam.s 
(^hrmisiry of Cookery, eh. 2, p. 8. (A., 

loop.) 

1135. EXPECTATION OF SCIENCE 

VERIFIED— (he Dust of Jkrttyiny 
\ — The missing comet [Biela’s] was 

next due at perihelion in the year 1S72. and 
probability was eont>emplntiHl hy both 
and Galle of its being replaced by a 


copious discharge of falling stars. The pre- 
cise date of the occurrence was not easily 
determinable, but Galle thought the chances 
in favor of November 28. The event antic- 
ipated the prediction by twenty- four hours. 
Scarcely had the sun set in Western Europe 
on November 27 when it became evident that 
Biela's comet w’as shedding over us the pul- 
verized products of its disintegration. The 
meteors came in volleys from the foot of the 
Chained Lady, their numbers at times baf- 
fling the attempt to keep a reckoning. At 
Monealieri, about 8 p. m., they constituted 
(as Father Denza said) a real rain of 
fire.” Four observers counted, on an av- 
erage, four hundred each minute and a half; 
and not a few fire-balls, equaling the moon 
in diameter, traversed the sky. — Clerke 
History of Astronomy, pt. ii, ch. 10, p. 406. 
(Bl., 1893.) 

1 1 30. EXPECTATIONS, EXTRAVA- 
GANT, OF NEW INVENTION -Proposed 
Tico-milc Telescope. — The advantages w'hich 
were at that period [17th century] supposed 
to he obtainable only by gigantic length led 
great minds, as is frequently the case, to 
extravagant expectations. Auzout consid- 
ered it necessary to refute Hooke, xvho is 
said to have proposed the use of telescopes 
having a length of upward of 10,000 feet (or 
nearly two miles) . in order to see animals in 
the moon. — Humboldt Cosims, vol. iii, p. 

I 63. (H., 1807.) 

1137. EXPECTATIONS OF NATURAL- 
ISTS DISAPPOINTED— Ocean Depths Reveal 
\o Wholly Sew Life . — It seemed probable, 
before the despatch of the Challenger ” ex- 
pediti(»n, that when the dredge and the trawl 
should be successfully employed in depths of 
over 2.000 fatlioins,‘a ne\v and remarkable 
fauna would be brought to light. Some nat- 
uralists thought it even pos.^sihle that, not 
only would many genera be found alive that 
are known to us only by their fossilized 
skeletuiis in the Secondary and Tertiary 
rocks, hut that there might he many other 
new creatures whose anatomy w'ould throw 
much light on the theories of the evolution 
of the animal series. But none of the great 
cxi^'ditious that have sailed since the year 
1 874 have yet succeeded in showing that the 
hopes and wishes of these naturalists were 
really justified. Altho thousands of species 
(d animals have boon described in the vol- 
umes that have btvn devoted to deep-sea 
wi>rk, the iiu'uher oi the sub-kingdoms and 
; classes remains the same, and indeed the 
i nuniher of new families and genera has not 
1 been increased in any very unpreeedented 
: manner.— Hickson Fauna of the Deep Sea, 

I eh. 5, p. 86. (A.. 1894.) 

i 1138. EXPENDITURE, PROFUSE, IN 
1 nature— of Cri^ssferiihzalion— 

: Species That Have Perished.— Trohi^e ex- 
penditure is nothing nnnsual 
; as wo see with the pollen of wind-fertilized 
i plants, and in the multitude of seeds and 
I aeedliugs pro<lueod hy most plants in com* 
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parison with the few that reach maturity. 
In other cases the paucity of the llowers 
that are impregnated may be due to the 
proper insects lundng become rare under the 
incessant changes to which the world is sub- 
ject: or to other plants, which are more 
highly attractive to the proper insects, hav- 
ing increased in number. We know’ that cer- 
tain orchids require certain insects for their 

fertilization In those cases in 

whicli only a few’ flowers are impregnated 
owing to the proper insects visiting only a 
few, this may be a great injury to the plant; 
and many hundred species throughout the 
w’orld have been thus exterminated, those 
which survive having been favored in some 
other w ay. On the other hand, the few seeds 
which are produced in those cases will be the 
product of cross- fertilization, and this, as w'e 
now positively know, an immense ad van- i 
tage to most plants. — D auw'ix Fertilization 
of Orchids^ ch. fl, p. 281. (A., 1898.) 

1 130. EXPERIENCE, BEES LEARN- 
ING BY — Defence lujaiast Death' n-hvad Moth. 
— Huber first noticed the rcniarkalde fact 
that when beehives are attacked by the 
death's-head moth the bees close the en- 
trance of their hive with wax and propolis 
to keep out the marauder. 'Flic barricade, 
which is built immodiately beliind the gate- 
way, completely stops it up — only a small 
hide being leftwarge enough to admit a bee, 
.an<l therefore of course too small to a<linit 
the moth. Huber specially states that it 
was not until the i»ei*hives had been re- 
peatedly attacked ami roblavl by the dcath’s- 
hea<i moth, that t!ie bees closed the entrance 
of their hive with wax and inopulis. Pure 
instinct would have indm ed the b<cs to pro- 
vide again-t the liist attack. HnlM*r also 
observed that a wall built in 1801 against 
the dcatir^-ljcad hawk-moth w;»s d<‘-.troycd 
in Iso.). In the bitter y< ir there were no 
death'- heafl moths, nor witi* any -<‘<*n dur- 
ing the follf'wing. Hut in tin* autumn <»f 
1807 a large number ag.iin a[)p<*ircd, and 
the bees at oju-c )ii ote'-trd t h»'m-» l\ *•" again-t 
their cnemie-,. -Pom.vxks \nn>\al lattlli- 
grnrr, ch. 4. ]). 1st. (A.. IS09.) 

• 

1 1 40. EXPERIENCE INCLUDES THE 
LAWS OF MIND — liiMtit.ifauffoiM f*f rri fitif/n 
Mag Teach Ftnaal Tea///.— Hut if *• «*\pcri- 
ence ’ is to be upheld as in anv sf'n>i* the ■ 
ground and ba>is of all rujr knowledge, it 
must be understo<.<l a^ embracing that most 
important of ;ill kinds of <‘\pcri<*nee in the 
stud\ of Nature — the cxpcrii'iice we* have of 
the laws of mind. It is one of the most e<*r- 
tain of th^vse law-^. that in projiortion as the 
powers of the understandirig are well de- 
veloped, and are ])repared b\' previous train- I 
ing for the interpretation of natural faeK | 
there is no relation w’hatcwT between the 
time occupied in the oliscrv atir.n of phe- j 
nomcna and the breailth or sw’oep of the eon- i 
elusions which may be arrived at from them, i 
A single glance, lasting not above a moment, ? 
may a\;akeTi the recognition of truths as 


I wide as the universe and as everlasting as 
time itself. — A rgyll Uniti/ of Mature, ch. 4, 
p. 80. (Hurt.) 

1141. EXPERIENCE, LEARNING BY, 
A PROOF OF MIND — This proof [of the ex- 
i.stence of mind] is in all cases and in its 
last analysis the fact of a living organism 
showing itself able to learn by its own indi- 
vidual experience. Wherever we find an ani- 
mal able to do this w’c have the same right 
to predicate mind as existing in such an ani- 
mal that we have to predicate it as existing 
in any human being other than ourselves. — 
Romaxks Animal Intelligence^ int., p. 7. 
(A., 1899.) 

1142. EXPERIENCE THE FOUNDA- 
TION OF REMEMBRANCE— Phenomena have 
absolutely no pow’er to influence our ideas 
until they have fir.st impressed our senses 
and our brain. The hare existtmee of a past 
fact is no ground for our remembering it. 
l'nle.ss we have seen it. or somehow under- 
gone it. we shall never know of its having 
been . — .[amks Pagvholoqg, vol. i, c*h. 1, p. 4. 
(II. H. it Co., 1899.) 

1 1 43. EXPERIENCE THE STARTING- 
POINT OF SCIENCE — We are far distant 
from Ihe perioil when it was thought pos- 
sible to concentrate all .sensuous perceptions 
into the unity of one sole idea of Nature. 
The true path was indicated upward of a 
century before Lord Bacon's time, by I.co- 
nardo da X’inci, in these few words: “Onnin- 
ciaic dair esperienza c per mezzo di i/uesta 
>«*< prinic la lagione’^ (eommence by c\ 
pcricnce, and by means of this discjover the 
reason ) . In many groups of ptU'Monicna we 
imi-t -till content oiu'sclvcs with the recog- 
nition of <*fnpiric;il laws; hut the higlic-t 
,and more rarely attained a?m of all natural 
iiujuiry must ever be the di''<*overy of their 
caii-al conru’ction. '['he mo t satisfactory 
and di-tinct evidence will jihvay-* app<*ar 
wlieie the laws of [)henomena admit of b»ing 
refiTred to mathematical principles of ex- 
planation. — Ih mimjldt VoHmoH, vol. iii. j>. 
10. (11.. 1H!)7.) 

1 I 44. EXPERIMENT CHANGES PRE- 
CONCEIVED THEORY — (thicicr-nadion. — 
.Ngassiz appears t^) have hi'cn the first to 
efimtnenee. in ISfl. a series of exai-t meas- 
urements to ascertain the laws of gl.ieier- 
motion, and he smin diseoverefi, contrary to 
his preecmeeived notions, that ihe stream of 
ice moved more slowly at the sides than at 
the center, and faster in the middle region 
of th(‘ glacier than at its extremity. Pro- 
fessor James Forbes, who had joined Mr. 
Agassiz during hi.s earlier in\’e.stigatioii'' 
the Alps, undertook himself an indeprndoni 
series of experiments, whieh he followeil np 
with great perseverance, to det^'rniine th^* 
laws of glaeier-inotion. Tliese he foumi to 
agree very elosely with the law’s governing 
the course of rivers, their progress bidng 
greater in the renter than at ihe aides, iuul 
more rapid at the surface than at the hot- 
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tom. This fact was verified by carefully 
.fixing a great number of marks in the ice, 
arranged in a straight line, which gradually 
assumed a beautiful curve, the middle part 
pointing down the glacier, and showing a 
velocity there double or treble that of the 
lateral parts. He ascertained that the rate 
of advance by night was nearly the same as 
by day, and that even the hourly march of 
the icy stream could be detected, altho the 
progress might not amount to more than six 
or seven inches in twelve hours. By the in- 
cessant tho invisible advance of the marks 
placed on the ice, ** time,” says Mr. Forbes, 
was marked out as by a shadow on a dial, 
and the unequivocal evidence which I ob- 
tained, that even while walking on a glacier 
we are, day by day, and hour by hour, im- 
perceptibly carried on by the resistless flow 
of tho icy stream, filled me with admira- 
tion.”— Lyell Geology, ch. 15, p. 224. (A., 

1854.) 

1145. EXPERIMENT CONFIRMS THE- 
ORY — Galileo with Telencope VvrifwH Witnon- 
ings of Copernicus — Jupiter tcitk llis Hatel- 
lites a Little Universe. — In 1(500 Galih^o con- 
stru<*ted his telescope, and very soon discov- 
ered the satellites of Jupiter. Tliis at once 
confirmed the Copernican theory, by opening 
before the eyes of men another system, 
subordinate to the solar, of heavenly bodies 
revolving about their primaries, thus giving 
an analogon of the gr(*ater. The subsequent 
discovery by the same instrument of the 
phases of Venus at once <onflrme<l the new 
theory of the revolution of the planets al)out j 
the sun, and answcTcd an objection again>^t { 
it by explaining why Venus <li<l not appear { 
larger when nearer the beholder, (htperni- 
cus furnisheil the s\iggestion by reflecting on 
the known fact that the apparent places <»f 
objects may be accounle<l for by the motion 
of one or both, and that the sf)lution or the- 
ory wliich was the simple's! was to he pre- 
ferred. Galileo, by bis telescope, prej»ared 
the way for the experiment by enabling ob- 
servers, in a certain sense, to <fl»erve for 
themselves w’hich moved — (he sun or the 
earth. — rouTKU Human Intellect, pi. iii, ch. 
p. 477. (S., 1800.) 

1140. Insect irorouH Vlants 

Led ” and ** Starred^' — Rapid Crnuth 
Luc to Animal Fond. — Since (he publiea- 
tif>ii of the first. e<lition. several experiments 
have been made to determine whether in- 
sectivorous plants are able to pnflit by an 
auimal diet. 

My experiments were published in Lin- 
Society's Journal, and almost simul- 
Ijineously the results of Kellermann and 
Von Raumer were given in the llotanischc 
^f'itung. My experiments were begun in 
June, 1877, when the plants \vere oolleeted I 
planted in six ordinary soup-plafes. 

\ h^ach plate was divide<l by a low partiti<m 
njto two sets, and the least flourishing half 
toVw <?ttlture was selected to be ” fed,*’ 
wnile the rest of the plants were destined to 


be “starved.” The plants were prevented 
from catching insects for themselves by 
means of a covering of fine gauze, so that 
the only animal food which they obtained 
was supplied in very minute pieces of roast 
meat given to the “ fed ” plants, but with- 
held from the “ starved ” ones. After only 
ten days the dillerence between the “ fed ” 
and “starved” plants was clearly visible: 
the fed plants were of brighter green, and 
the tentacles of a more lively red. At the 
end of August the plants were compared by 
niimher, weight, and measurement, wdth the 


following striking results : 

Starved. Fed. 

Weight (without flower-Btems) 100 121.5 

Number of hower-stemB 100 164.9 

Weight of sterna 100 231.9 

Number of capsules 100 194.4 

Total calculated weight of seed 100 879.7 

Total calculated number of seeds IfK) 241.6 

— Darw^in Insectivorous Plants (addition by 
Fuanxts Darwin), ch. 1, p. 15. (A., 1900.) 

1147. Scientific Assur- 

ance Fulfilled . — Hy way of experiment, the 


sinking of a well w^as commenced at Paris 
in 18.‘14, which had reached, in November, 
1839, a dc[)th of more than 1,600 English 
feet, and yet no water ascended to the sur- 
face. The government were persuaded by M. 
Arago to persevere, if necessary, to the 
depth of more tliaii 2,000 feet; but when 
they had descended above jkl ,800 English 
feet below the surface, CTc water rose 
through tho tube (which was about ten 
inches in diameter ) , so as to discharge half a 
million of gallons of limpid water every 
twenty-four hours. The temperature of tho 
water increased at the rate, of 8' F. for 
every 101 Knglish feet as they went down, 
tlie ro'.-ult agreeing very closely with the 
anticipations of the seientific advisers of 
this most s]drilcd undertaking. — Lyell 
Prinrijths of (ivoloijif, bk. ii, ch. 16. p. 234. 
(A.. 1854.) 

1 1 4 H . EXPERIMENT NECESSARY 
FOR THE FULL DEVELOPMENT OF A 
SCIENCE — ^yhat the Ancu nts Knew of Light. 
— Hut other objects than the motions of the 
stars attraet'Hl the attention of the ancient 
woidd. Light was a familiar plienomenon, 
and from tho earliest times we find men’s 
minds busy with the attempt to render some 
ae<oun(. of it. But without experiment, 
which belongs to a later stage of scientific 
devtdopment. little progress could bo made 
in (bis subject. The ancients, accordingly, 
were far le.ss successful in dealing with light 
than in dealing with solar and stellar mo- 
tions. Still they did make some progress. 
They satisfied themselves that light moved 
in straight linos; they knew also that light 
was reflected from polished surfaces, and 
that the angle of ineidonee of the rays of 
light was equal to the angle of rtdloetion. 
These two re.snlts of ancient scientific curi- 
osity constitute the starting-point of [mod- 
ern scientific knowledge on the subject].-— 
Tyndall Lectures on Light, lect. 1, p. 5. 
(A., 1898.) 
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1140. EXPERIMENT REFUTES AN- 
CIENT TBE0RY-Schola8ticJ>ictumShattered 
at Leaning Tower of Pisa, — ^The notion of 
the attractive force of the earth, unchecked 
by any rijjht conception of the action of 
force in producing motion, led the ancients 
into a very strange error. As the “ weight ” 
of a body is the expression of the downward 
“ pull ” which the earth exerts upon it, it 
seemed natural to suppose that the rate of 
the fall of any heavy body to the ground 
W'ould increase in proportion to that weight, 
so that a body weighing ten pounds would 
fall ten times as fast as a body weighing one 
pound. And this was formulated as a 
“ Ia\v by Aristotle, and accepted by “ edu- 
cated *' mankind as such for nearly two 
thousand years. . . . Galileo 

saw that it must be erroneous, as taking no 
account of the very obvious consideration 
that while the “ pull ” of the earth on the 
w'eight of ten pounds is ten times as great as 
it is upon the weight of one pound, it has to 
give motion to ten times the mass; so that 
the rates of fall of the two bodies would be 
the same. His teaching on this subject being 
opposed by his colleagues, Galileo, in the 
presence of the whole university, ascended 
the Leaning Tower, and, dropping from its 
summit bodies of different weights, he 
showed that (with an inconsiderable differ- 
ence, due to the resistance of the air) they 
reached the bottom in the same times. As 
the monument of an experiment which gave 
the death-blow to the unscientific legislation 
of Aristotle, and prepared the way for the 
scientific legislation of Newton, the I.rf‘an- 
ing Tower of Pisa, beautiful in itself as an 
architectural work, has a far grander inter- 
est for all who can appreciate this great 
step in the emancipation of thought. — 
Caupknter Xature and 3/au, p. 371. (A., 

1889.) 

lloO. EXPERIMENT SUPERIOR TO 
ORDINARY OBSERVATION— and 

Thuiiflf ) -storm . — When the scientific inves- 
tigator is inquiring into the <auses of a 
phenomenon, he does not confine himself to 
the investigation of things as they are given 
in ordinary per<*eption. That would never 
take him to his goal, tho he had at his com- 
mand the experiences of all time. Thunder- 
storms have been recordefl, indeed carefully 
described, since the first lieginnings of his- 
tory; but what a storm was could not be 
explained until the phenomena of electricity 
had become familiar, until electrical ma- 
chines liad been constructfMl and experiments 
made with them. Then the matter was 
easy. For when once the effects of a storm 
had been observed and compared wdth the • 
effect of an (dectrie .spark, the inference was 
plain that the discharge of the machine was 
simply a storm in miniature. What the ob- 
servation of a thousand years had left un- 
explained was understood in the light of a 
single experiment.- -Wi.’XDT Psychology, 
Icct. 1. 9. (Son. & (Jo., 1890.) 


SIDE-LIGHTS 286 

1151. EXPERIMENT THOUGHT DE- 

GRADING— An aged and learned professor 
of therapeutics, who occupied himself much 
with the reorganization of the universities, 
was urgent with me to divide physiology, in 
order to restore the good old time; that I 
myself should lecture on the really intellect 
tual part, and should hand over the lower 
experimental part to a colleague whom he 
regarded as good enough for the purpose. 
He quite gave me up when I said that I 
myself considered experiments to be the 
true basis of science. — Helmholtz %)pular 
Lectures, lect. 5, p. 219. (L. G. A Co., 

1898.) 

1152 . EXPERIMENTER DIFFERS 

FROM OBSERVER — I do not question his 
[Pouchet’s] ability as an observer, but the 
inquiry needed a disciplined experimenter. 
This latter implies not mere ability to 
look at things as Nature offers them to our 
inspection, but to force her to show herself 
under conditions prescribed by the experi- 
menter himself. — Tynoall Floating Matter 
of the Air, p. 284. (A., 1895.) 

1153. EXPERIMENTS CUMULATIVE 

— IJi^rnonsfrations of Science — Pasteur 
Traces Fermentation to Living Organisms . — . 
A.S in all the conclusions arrived at by Pas- 
teur, so in those relating to fermentation, 
there w’cre a number of different experi- 
ments which w’cre performed by him to eluci- 
date the same point. We w'ill choose one of 
many in relation to fermentation. If a 
1 sugary solution of carbonate of lime is left 
I to itself, after a time it begins to effervesce, 

I carbonic acid is ev'olvcd, and lactic acid is 
! formed; and this latter decomposes the ear- 
I bonate of lime to form lactate of lime. This 
, lactic acid is formed, so to speak, at the 
i exp#‘nse of the sugar, which little by little 
i disap])ears. Pasteur demonstrated the cause 
; of this transformation of sugar into lactic 
1 acid to 1)0 a thin layer of organic matter con- 
! sisting of extremely small moving organ- 
1 isms. If the.se ho withheld or destroyed in 
I the fermenting fluid, fermentation will 
I cea.se. If a trace of this gray material ho 
I intro<liiced into sterile milk or sterile sola- 
I tion of sugar, the same process is set up. 
i and lactic acid fermentation occurs. — New- 
1 .\f.\N Bacteria, eh. 4, p. 112. (G. P. I’* 

, 1899.) 

1154. EXPERT, INTUITION OF— A c- 

cumulatfd Associations from Long Fxpi fi- 
cnee. — vSaturated with experience of a par- 
! ticular class of materials, an expert inini- 
tively feels whether a newly reported fue l ^ 
probable or not, whether a proi>osed hypolh- 
csis is worthless or the reverse. He 
stinclively knows that, in a novel case, thij 
ami not that w ill be the promising course oj 
action. The well-know’n story of the ma 
judge advising the new one never to giy^- 
reasons for his decisions — the decisions win 
probably be right, the reasons will surely he 
wrong*’ — illustrates this. The doctor wiH 
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feel that the patient is doomed, the dentist 
wilHiave a premonition that the tootli will 
break, tho neither can articulate a reason 
for his foreboding. The reason lies embedded, 
but not yet laid bare, in all the countless 
previous cases dimly suggested by the actual 
one, all calling up the same conclusion, 
which the adept tlius finds himself swept on 
to, he knows not how or why. — James 
Psychology, vol. ii, ch. 22, p. 365. (11. II. & 

Co., 1899.) 

1155. EXPLORATION OF ANCIENT 
GEOLQPIC LANDS AND SEAS ~A Fuiurn 
in the titudy of the Past. — As the ancient 
geographers were laying the foundation for 
all our modern knowledge of the present 
conformation of the globe, so are tlie ge- 
ologists of the nineteenth century preparing 
the ground for future investigators, whose 
work will be as far in advance of theirs as 
are the delineations of Carl Ritter, the great 
master of physical geography in our age, in 
advance of the map drawn by the old Alex- 
andrian geographer. VVe shall have our 
geological explorers and discoverers in the 
lands and seas of past times, as we have 
had in those of the present — our Colum- 
buses, our Captiiin (\)oks, our Tiivingstones 
in geology, as we have had in geography- 
There are undiscovered continents and riv- 
ers and inland seas in the past world to 
exercise the ingenuity, courage, and perse- 
verance of men, after tliey shall have solved 
all the problems, sounded all the depths, 
and scaled all the heiglits of the present 
surface of the earth. — Aoassiz duthigiral 
Sketches, ser. i. ch. 4, p, 97. (H. M. & Co., 

1896.) 

1150. EXPLORATION OF DEEP SEA 

• — Pafuired (iovernmi utdl A id nn Ih - 
mauds doncrntrittion o/* lluvian Poinr . — 
Rut tho men of science fifty y(*ai s ago. itu^h 
ing their imtuirie.s as to the <-hara<'ter of the 
sea-fauna into deeper and <Ic<»pcr water, at 
length demanded information as to the ex- 
istence of forms of animal life in tlie great- 
o.st depths. Cnnble themselves to bear the 
heavy expenses involved in sm li an inve«iti- 
gation, they souglit for ami o!)taine<| the as- 
sistance of the government, in the form of 
national ships, for the work, and then our 
knowledge of the depths of the great oeean 
may be said to have commeneed. — II k’Ksiin 
Pnuna of the Deep Sea, pref.. i). 8. (A.. 

1894.) 

1157. EXPORTATION OF PRODUCTS 

and exhaustion of soil- Home ^farkei 

Permits Replacement — Poverty <tf Merely 
‘1 It u rn I Com m unit irs. — 'Hie export a - 

Ron of agricultural products bee<unes. there- 
f<»re, a slow but certain method of securing 
exhaustion, and this accounts for the 
hu't that countries, or those portions of 
<*mintries, which arc devoted to almost ex- 
elu.sive agrieultural pursuits, tlnis causing 
^ t’ontinuous exportation of agricultural 
pt*oduet^», become the homes, not of the rich- 
est, but of the poorest communities. 


It would be useless to deny, in thi.s con- 
nection, that our own country, with a soil 
enriched by centuries of accumulating ni- 
trogen, has grown rich from its agricultural 
exports. Rut when the la.st of our virgin 
soil shall have been placed under cultiva- 
tion, a continuous stream of such exports 
will certainly impoverish the nation, and 
reduce all who piactise such agriculture to 
the condition which has already been reached 
by those who have for years giowii tobacco, 
corn, cotton, and wlieat on the same soil, 
and sold the products without paying back 
to the field the percentage of profits which 
was ils due. 

On the otlier hand, the farmer who is for- 
tunate enough to be permitted to patronize 
the home market, who sells his maize and 
takes home a load of manure, adds not only 
to the plethora of his purse, but also to the 
fertility of his soil. 

Thus in the light of agricultural chemis- 
try we see clearly the deep scientifie basis 
of the teachings of political economy which 
show the value of the home marktd." While, 
therefore, the statement made at the com- 
mencement of this address, that the chief 
factor in the prosperity of a country is its 
agriculture, remains in every sense true, yet 
from the data discussed it as readily ap- 
pears that agricultural prosperity is most 
intimately connected witli tlie advancement 
of every oth(‘r industry.# Agricultural 
chemistry tea dies tlie farmer to welcome the 
furnace and the mill, for in tlieir proximity 
he secures a sure return to Ids fields of the 
])lant f<M»ds removed in his crops.— ^-WiLEY 
r.e(,ni)ni'mil Aspects of Ayriculturot (licmis- 
try ( I*roc( edinys of the Amer. Assoc, for 
A<lvanee)ne}it of Science, vol. xxxv). 

1 15S. EXTENSION OF INDIVIDUAL- 
ITY — Clothiny Is Alimtst Part of Svlf. — The 
hoily is thi' innermost part of tin* material 
self ill cai'li of us: and corlain pails of the 
body stM>m more intimately ours than the 
n*"!. The c1o11h‘s come ii(‘xt. The old say- 
I ing that the lunnan person is composed of 
j three parts — soul, body, and clothes — is 
! im*re than a joke. \\V so appropriate our 
I clothes ai.d identify ourselves with them 
that there are b‘W of us who. if asked to 
choose between having a beautiful body clad 
in raiment ]>erpetually shabby and unclean, 
and having an ugly and hlendslied form al- 
\\ays xputlcssly attired, would noi lusitate a 
moment before making a decisive reply. — 
J.vMKs Psift'holoin/. vol. i, ch. 10, p. 292. 
(11. 11. & To.. 1899.) 

1159. EXTENSION OF KNOWLEDGE 
THROUGH CONTACT WITH EXTERNAL 
WORLD — Promise for Fiiturc. — If art may 
he sail! to dwell within the magic circle of 
tho imagiuatioii, the extension of knowl- 
edge, on the other hand, especially depends 
on contact with the external world, and this 
heconie.s more manifold and ch^^e in pro- 
portion with the increase of general inter- 
eonrse. Tho oroation of new organs (in- 
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struments of observation) increases the in- 
tellectual and not un frequently the physical 
powers of man. More rapid than light, the 
closed electric current conveys thought and 
will to the remotest distance. Forces, whose* 
silent operation in elementary nature, and 
in the delicate cells of organic tissues, still 
escape our senses, will, wlien recognizcnl, 
employed, and awakened to higher activity, 
at some future time enter within the sphere 
of the eiullc.^s chain of means which enable 
man to subject to his control separate do- 
mains of Nature, and to approximate to a 
more animated recognition of the universe 
as a whole. — II imuolut Coamosy vol. ii, 
pt. ii, p. doo. (11., 1S1>7.) 

1100. EXTENSION OF SUGGESTION 

— From M'arm of iSoiiml to ^Vares of Light 
— Tho Luminiferous Ether — .1 Priori Judg- 
ment of the Creator's IT///. — It was known 
long ago that sound is conveyed in waves 
or pulses through the air; and no sooner 
w’as this truth well lioused in the mind 
than it was transformed into a theoretic 
conception. It was supposed that light, like 
sound, might also be the product of wave- 
motion. lint what, in this case, could be 
the material forming the waves? For the 
waves of sound we have the air of our at- 
mosphere; but the stret<*h of imagination 
which filled all space with a luminiferous 
ether trembling with the waves of light was 
so bold as to shock cautious minds. In one 
of my latest conversations with Sir David 
Brewster, he said to me that his chief ob- 
jection to the undulatory theory of light 
W’as that he could not think the Creator 
guilty of so clumsy a contrivance as the fill- 
ing of space wdth ether in order to produce 
light. This, I may say, is very dangerous 
ground, and the quarrel of science with Sir 
David, on this point, as with many esti- 
mable persons on other points, is, that they 
profess to know too much about the mind 
of the Creator. — Tyndall Lectures on 
Light, lect. 2, p. 4S. (A., 189S.) 

1101. EXTENSION OF THE SPEC- 

TfiUM — The InriHible, Outnumb* r the Vimble 
Rays. — A layman would supj)ose that the 
endeavors of jjhysici-ts to lengthen out the 
visible spectrum would «‘*‘ase with the very 
considerable additions d\u; to the direct 
photography of rays ultraviolet and ultra- 
red. But the lay mind knows little of the 
persistence and address of the accomplished 
physicist, and can onl marvel at t.he mode 
in w’hieh he siimm< ns frcsii re.sour<*es from 
points of the comje^ss at first seeming the 
farthest K-nioved from bis task. . . 

Prof. S. Langley, Secretary of the Smith- 
sonian Institution at Washington, has re- 
fined the gal vaTiOTiieter into an a|*pliance 
which be styles the bolornet«T. Its d. licate 
wire, much thinner than a human hair, 
through which an electric current constant- 
ly passes, and sensitive to much less than 
the ten-millionth cf ^ degree centigrade, 
is moved by minute sl«q)s through the in- 


visible areas of the solar spectrum; each 
indication of temperature, automatfcally 
photographed, comes out as a line which 
varies in depth of tone with the intensity 
of the thermal ray. When the device has 
finished its journey the larger part of the 
whole breadth of solar radiation rises to 
view' — in all fifteen times as extensive as 
the spectrum which Newton saw. — I les 
Flame, Electricity, and the Camera, ch. 
24, p. 240. (D. & McC., 1000.) 

1102. EXTERMINATION BY DIVER- 
SION OP SUPPLIES— inV/owe on Jmk Be- 

stray Watercress in stream . — A curious ex- 
ample of the struggle betw’een plants has 
been communicated to me by Mr. John 
Knnis, a resident in New" Zealand. The 
English w'atereres.s grow's so luxuriantly 
in that country as to completely choke up 
the rivers, sometimes leading to disastrous 
floods, and necessitating great outlay to 
keep the stream open. But a natural rem- 
edy has iiow' been found in planting wil- 
lows on the hanks. The roots of these trees 
penetrate the bed of the stream in every 
direction, and the waier(*re.ss, iiiiuble to ob- 
tain the requisite amount of nourishment, 
gradually (lisappears. — W allace Dartdn- 
ism, ch. 2, p. 17. (Hum., 1889.) 

1 1 03. EXTERMINATION OF GAME BY 

MODERN WEAPONS— of Hunting cw 
an Amusement . — The modern Ininter has a 
vastly increased jmw'or of killing game, 
from* the use of firearms instead of the 
how and spear w'hich came dow’n from sav- 
age times. The clTect of bringing in guns 
is s(»en among the native American bulTalo- 
hii liters. They W'ere always reckless in 
destruction w'hen they once came within 
reach of the herds, but now w’ith the help 
of the white man and the use of his rifles 
there is such slaughter that travelers have 
found the ground and air for inih*s foul 
with the earca.sses of huflaloes, killed merely 
for the hides and tongues. In the civili/.etl 
world, wliat with killing ofT game, and wluit 
with the encroachment of ugrieulture on the 
wild lands, both the supply and the need 
of game for man’s suhsistenee have much 
lessened. But the hunter’s life has been 
from the earliest times man’s school of eii- 
clurance and courage, where success an<l 
even trial gives plea>*ure in one of its in- 
tensest forms. Thus it has come to be kept 
up artifieially where its j>ractical use h:i^ 
fallen away. In civi!iz*»d countries it i'^ 
seen at its best where it keeps closest to 
barbaric fatigue and danger, like gi'ousc- 
shooting in Scotland, or boar-bunt ine in 
Austria ; but at its meanest, w'here it has 
come down to shooting gi*ain-fed pheasants 
as tame as barn-door fowls. — T yloii .tn- 
throjudogy, cb. 9, p. 210. (A., 1899.) 

1I«4. EXTERMINATION OP PLANT 
BY PLANT 7 ) — If turf which 

has long been mown — and the case wonhl 
he the same with turf closely browsed by 
q^ndrupeds — be let to grow, the more vig' 
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orous plants gradually kill the less vigor- 
ous tho fully grown plants ; thus out 
of twenty species grown on a little plot of 
mown turf (three feet by four) nine sphcies 
perished, from the other species being al- 
lowc'd to grow up freely. — Darwin Origin 
of i^pcciesj ch. 1, p. 63. (Burt.) 

1105. EXTINCTION OF BISON— Af- 

iempts to Avert. — The biiiralo should be a 
very interesting animal to all American 
citizens on account of the great <langi*r 
which exists of its becoming utterly extinct. 
Only J|iirty-one years ago tliey still num- 
bered several millions, more than live mil- 
lions at the least, whereas in 1880 there 
were but some twenty individuals in Texas, 
a few in Colorado, Wyoming, Montana, an(l 
Dakota, and two hundred preserved by the 
(Jovernment in the Yellowstone Xaiional 
Park. We have, however, r(‘cently been as- 
sured that some private individual citizens 
in the United States are trying to preserve 
and propagate the buiralo. Canada, which 
now exhibits such interesting examples of 
political and social ‘‘ survival,” has been 
practically conservative as regards the bi- 
son, since it appears that some 500 individ- 
uals of a race known as the wood-bison still 
survive there. — Mivaht Types of Animal 
Life, ch. 7, p. 178. (L. B. & Co., 1803.) 

1 1 EXTINCTION OF OTHER SUNS 

— .1 Lihe Fate Atcaits Our Own. — In other 
cases obscure heavenly bodies have dis(‘ov- 
ere<l themselves by their attraction on ad- 
jacent bright stars, and the motions of the 
latter thereby produced. Thus there are 
e.xtinct suns. The fact that there are such 
lends new weight to the reasons which per- 
mit us to conclude that our s\ni also is a 
body which slowly gives out its store of 
heat, and. thus will some time become ex- 
tinct. — Helmholtz Popular Lectures^ lect. 
4, p. 190. (L. G. & Co., 1S9S.) 

1167. EXTINCTION OF OUR SUN— 

Brevity of Human Fxistrnce — Insigrifirance 
of Man. --The term of 17,000,000 years 
which 1 have given may perhaps become 
considerably prolonged by the gradual 
al>atement of radiation, by the new accre- 
. tion of falling met*'ors, and by still greater 
condensation than that which I have as- 
sumed in that calculation. But we know' 
of no natural j)roei*ss which eouhl "pare 
our sun the fate whic‘h has manifestly fall- 
en upon other suns. Thi*< is a ihiuight 
wliich we only reluctantly admit; it 
to us an insult to the benoruiuit Creative 
Bow(!r which we oth(‘rwise liml at work in 
organisms and espiaially in living om*s. 
I'Ut we must reconcib* ourselves to the 
tluaight that, however we may consider t>ur- 
selv(*s to be the centtT ami tinal object of 
fn'atioii, we are hut as dust on the earth; 
whicli again is but a speck of dust in the 
itumensity of space; and tbe previous du- 
ration of our race, even if we follow it far 
^^'yond our written history, into the era of 
Bie lake-dwellings or of the mammoth, is 


but an instant compared with the primeval 
times of our planet w'hen living beings ex- 
isted upon it whose strange and unearthly 
remains still gaze at us from their ancient' 
tombs; and far more docs the duration of 
our race sink into insignificance compared 
with the enormous periods during which 
w'orlds have been in process of formation, 
and will still continue to form when our 
sun is extinguished, and our earth is either 
solidified in cold or is united with the ig- 
nited central body of our system. — Helm- 
holtz Popular Jwcturcs, lect. 4, p. 191. 
(L. G. & Co., 1898.) 

1168. EXTINCTION OF SPECIES— 

Fossils Sliou) a Succession of Types. — First, 
ill regard to tbe vicissitudes of the living 
creation, all are agreed that the sedimen- 
Lyy strata found in the earth’s crust are 
divisible into a variety of groups, more or 
less dissimilar in their organic remains 
and mineral composition. The conclusion 
universally drawn from the study and 
comparison of these fossiliferous groups is 
this, that at successive periods distinct 
tribes of animals and plants have inhabited 
the land and waters, and that the organic 
types of the newer formations are more 
analogous to species now existing than those 
of more ancient rocks. If we Uien turn to 
the present state of the animate creation, 
and impiire whether it has now become 
fixed and stationary, w’e discover that, on 
the contrary, it is in a state of continual 
flux — that there are many causes in action 
which tend to the extinction of species, and 
which are conclusive against the doctrine 
of their unlimited durability. But natural 
history has been successfully cultivated for 
so short a period that a few examples only 
of l<K-al, and perhaps but one or tw'o of 
absolute, extirpation can as yet be proved, 
and these only where tbe interference of 
man has been conspicuous. It will never- 
theless appear evident . . . that man 

is not the only exterminating agent; and 
that, independently of his intervention, the 
annihilation of species is promoted by the 
mult iplieat ion and gradual dilTusion of ev- 
er v animal or plant. — Lyell Principles of 
neology, bk. i, eh. 13, p. 181. (A., 1854.) 

1 1 60. EXTRAVAGANCES OF NATURE 

- -pos'.ihilities of F.ristenrc Outrun Imag- 
ination. Do not be deterred,” said Agas- 
siz, in the eourse of one of tho interviews 
in wliieh he obligingly indulged the writer 
of the'^e ehaptt'r^, who had mentioned to 
him that one of his opinions, just confirmed 
bv the naturali-t. had seemed -so extraor- 
dinary that he had been almost afraid to 
et^mmunieate it — “ do not bo deterred, it 
you have examined minutely, by any dread 
being deemed extravagant. 1 he pos*^!- 
bilities of existenee run so deeply into the 
extravagant that there is seareelr any eon- 
eeidion too extraordinarv for Nature to re- 
rtlizo."— M iller The Old Red Sandstone, 
ch. 3, p. 52. (0. & U, iJ^nl.) 
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11 70. EXTREMES MEETING— /cciVc- 

served utidcr Molten Rock, — thick lava- , 
stream must take an enormous period to 
‘cool down — probably many hundreds or even 
thousands of years. It is possible to walk 
over lava-stioanis in which at a few inches 
below’ the surface the rock is still red-hot, 
so that a piece of stick is lighted if thrust 
into a crack. Lava is a very bad conductor 
of heat, and loose scoriie and dust are still 
worse conductors. During the eruption of 
Vesuvius in 1872, masses of snow which 
were covered with a thick layer of scoriie, 
and afterAvards by a stream of lava, w’cre 
found throe years afterwartls consolidated 
into ice, hut not melted. The city of Cii- 
tania is constantly supplied with ice from 
masses of snow’ which have been buried 
under the ejections of Etna. — J idd V’o/- 
canoes, ch. 4, p. 110. (A., 1899.) 

1171. EXTREMES OF TEMPERA- 

TURE IN AMERICA — In China — ^^Innular 
Climates^* vs. Rxa\ssivc Climates .** — In 
consequence of the more equal temperature 
of the waters of the ocean, the climate of is- 
lands and of coasts ditlers essentially from 
that of the interior of continents, the more 
maritime climate being characterized by 
mild winters and more temperate summers; 
for the sea-breezes moderate the cold of win- 
ter as Avell as the heat of summer. When, 
therefore, we trace round tlie globe those 
belts in w’hich the mean annual temperature 
is the <ame, we often find great <lifFcrenccs 
in climate; for there are insular climates 
in Avhioh the sea'^ons are nearly ecpialized, 
and excessive climates, as they have been 
termed, where the temperature of winter 
and summer is strongly contraste<l. The 
Avhole of Europe, compared with the eastern j 
parts of America and Asia, has an insular i 
climate, 'the iinrthcrii part r)f ('hina, ami 
the Atlantic region of the United State.s, 
exhibit “ even's*. ive olimatcs.” We find at 
Xew York, .>ay.s Ilumboldt, the suTuiner of 
Koine and the w inter nf Uopcnhageii : at 
Quebec, the summer <»f Paris ami the winter 
of Petersburg. At Peking, in (’hina, where 
the mean temperature tin* year is that 
of the coasts of Hrittariy, the scorching 
heats of summer are gi>'ater than at Uairo, 
and the w’inters as rigorou-) as at Up'iala. — 
TiYFXn PrineipU’H of deoloqy, hk. i, ch. 7, 
p. 94. (A., 1854.) 

1172. EXTREMES, OPPOSITE, HAVE 
SIMILAR EFFECTS — hromjht Produrett ToT” 

por lAhe, Cold — (' roeodile — lioa-ronstriet- 
or.—ffmdiially, too, the pools, of water, 
which had been protected fr^irn evapf»ration 
by the now seared foliage of the fan-palm, 
disappear. As in the icy North, animals 
become torpid from cold, .so h« re the croco- 
dile and the boa-constrietor lie wraf»;ed in 
unbroken sleep, deeply buried in the dried 
soil. Everywdiere the drouglit announcc.s 
death, yet everywhere the thirsting wan- 
derer is deluded by the phantom of 7i mov- 
ing, undulating, watery surface, ereated by 


the deceptive play of the reflected rays of 
light (the mirage). A narrow stratum sep- 
arates the ground from the distant palm- 
treeh, w’hieh .seem to hover aloft, owing to 
the contact of currents of air having differ- 
ent degrees of lieat and therefore of den- 
sity. Shrouded in dark clouds of dust, and 
tortured by hunger and burning thirst, oxen 
and horses scour the plain, the one bellow- 
ing dismally, the other with outstretched 
nocks snuffing tlie wind, in the endeavor 
to detect, by the moisture in the air, the 
vicinity of some |>ool of w’uter not yet 
whollv evaporated. — Humboldt Views of 
Mature, p. 14. (Bell, 189(5.) 

1173. — Thirst in Arctic 

Snow-fitdds^ as in Sahara. — Their [the Es- 
kimos’] drink consists of Mood or w’ater: 
during the greater part of the year they 
have considerable dilUculty in obtaining 
sufficient water to satisfy their thirst, ami 
it is much too precious to be used for wash- 
ing. It may seem surprising that people 
who are surrounded by snow’ and ice should 
suffer from want of water, but the amount 
of heat required to melt snow is so great 
that a man without the means of obtaining 
fire might die of thirst in these arctic re- 
gions as easily as in the sandy d(*.sert.s of 
Africa. Any direct “ resort to snow’,” says 
Kane, “ for the purpose of allaying thirst, 
w'as followed by bloody lip.s and tongue; 
it burnt like caustic.” When the Eski- 
mos visited (’aptain Parry, they were nl- 
ways anxion.s for water, which they drank 
in such qiiantitit‘s “that it was iinpossihlr 
to fnrnisli them with lialf as much as tln-y 
ilcsircd.” — Avkik uy I*n historic TiineSy ch. 
14, p. 47<;. 1!)(M).) 

1174. EYE, IMPERFECT ACHROMA- 
TISM OF- Kf/t s Differ in J*erreption ttf t'olor. 
— The low disjaasivc power of water ma-ks. 
as llelmholtz lias remarked, llic imperfcit 
achromatism of tlie eye. With the naked 
eye I can see :i distant blue disk Hliarply dc 
fined, but Ufd a red om*. 1 can also •'cc the 
lines w hich mark the upper and lower bound- 
aries of a horizontally rcfractcil spectrum 
sliarp at the blue end, but ill-defined at the 
red emi. Projecting a luminous disk upon a 
siTceii, and covering one semicircle of the 
aperture with a red and the other with a 
blue or green glas.s, the dilTerenee between 
the apparent sizes of the two semicircles i'< 
in my case, and in nuincrous other < ascs. ex- 
traordinary. ^fany persons, however, ^cc 
the apparent sizes of the two Memicircles n* 
versed. If w'ith a speetaele-glass I cfurcct 
the dispersion of the red light over the 
retina, then the blue celiseft to give a 
shar]dy defined image. Thii.s examined the 
departure of the eye from aehroniatism J»P' 
pears vrTy gross inde(*d. — T yndall Leclurts 
on lAffht, lect. 1, p. 30, (A., 1898.) 

1 1 75. EYES OP DEEP-SEA AWIMAtS 

— Can Sunlight Reach Theint — Within 
last few years a few authors have nnun* 
teiTUKl that it is quite possible that a 
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rays of sunlight do penetrate even to the 
greatest depths of the ocean — view mainly 
based on the fact that so many deep-sea ani- 
mals possess extremely perfect and conipli- 
oated eyes and very brilliant color. . . . 

There seem to me to be very slight grounds 
for this view. — H ickson Fauna of the Deep 
Sea, ch. 2, p. 23. (A., 1894.) 

1170. Difference in Dif- 

ferent Zones. — In the majority of cases [of 
deep-sea animals] we find that the eyes are 
either very large or very small. Only in a 
small minority of cases do we find that the 
eyes are recorded to be moderate in size. 
The relation between the large-eyed forms 
and the small-eyed forms is not the same in 
all the regions of deep seas. In depths of 
:100 to 600 fathoms the majority are large- 
eyed forms. In depths of over 1,000 fath- 
oms, the small-eyed and blind forms are in 
a majority, altho many large-eyed forms are 
to be found. — Hickson Fauna of the Deep 
Sea, oh. 4, p. 68. (A., 1804.) 

1177. FABLE FOUNDED ON FACT- 

Siorp of the Arcrnian l,nke — Deadly Exha- 
lations of Volcanoes. — Many volcanoes, which 
have sunk into a 8t4ite of <juicscciice or ex- 
tinction like the Solfatara of Naples, exhibit 
the same tcmdcncy to give off gr(‘at quanti- 
ties of the powerfully acid gases wliich act 
upon the surrounding rocks. ... At 
the so-called (Irotto d(‘l (’ane, beside the 
Lago Agnano, it is the cii'^tom to show the 
presence of this heavy and poisomms gas by 
tliriisting a d<»g into it, the poor animal 
bring revived ladorc life is quite extinct l>y 
])ouring cold water over it. At tht‘ Uii<h»s 
llcgy, or “ stinking bill,’’ of 'rran^ylvania, 
c:irbonic acid and sulfiirctcd hydrogen are 
emitted in considerable quantities, ami it is 
]>ossible to take a bath of the heavy gas. the 
liea<l being kept carefully alune the constant 
lev(d of the exhalations. 

Altho the stories of the ancient Avernian 
lake, aero'^s which no bird <*onld tly witlmut 
siitbx-ation, and of the CJu^vo Tpas. or 
“ Poison Valley.’* of Java, \\liirh it has been 
sai<l no living being can cross, may not iin- 
])robably be exaggerations of the actual 
facts, yet there is a basis of truth in them 
in the existence of old volcanic fis^iures and 
craters which evolve the prusonous sulfu- 
reted hydrogen and carbonic acid gases. — 
di 1 ) 1 ) Volcanoes, ch. S. p, *214. (A.. 1899.) 

1178. FABLES ABOUT ORANG The 

orang never stands on its bind legs, and all 
the pictures representing it as so doing are 
false ns the assertion tliat it defend'* it 
with sticks and Iho like.— Hi xlky 
Place in ^^ature, p. 207. (Hum.l 

1179. FACILITY BECOME A SNARE 

UoldrS Perverted Habit — The Motor 
Me mory a Souree of Difficulty as irell as of 
‘^drantage. — It is by means of the motor 
\ ^'><*mory that wc are able to walk, ride, and 
f'kate with case, and if it were not for it we 
®ioiild have the movement erase direetly 


the attention was suspended or temporarily 
transferred to some other object. Occa- 
sionally, the motor memory is found incon- 
venient, on account of its having become so 
firmly established in 'an erroneous direction 
as to require every effort of the will to over- 
come it and establish a new action. Every 
teacher of dancing, riding, or boxing knows 
how difficult it is to break a pupil of any 
habit he may have formed. A boxer, for 
instance, who has for some considerable time 
raised his right arm every time he strikes 
with the left, will find the greatest difficulty 
in striking with the left and keeping the 
right still. Examples might be given from 
all classes of coordinated actions, there be- 
ing often more trouble in unlearning some 
erroneous movement than would have been 
required to learn the new one two or three 
times ov(‘r. — ELDRiDCE-fiREEN Memory and 
Its Cultwation, pt. i, ch. 4, p. 26. (A., 

1900.) 

1180. FACT NEEDED TO CORRECT 
THEORY — DcAcarteH Supposed Transmission 
of Liylit Instantaneous — Ingenious Illustra- 
tion of a — Descartes imagined space 

to be tilled with something that transmitted 
light instantaiu'ouslv. Firstly, because, in 
bis experieiue, no measurable interval was 
known to exist between the appearance of 
a Hash of light, howjevor distant, and its 
ellVet upon consciousness; and secondly, 
because, as fur as bis experience w'ent, no 
]»bTsical power is conveyed from place to 
place without a vi'liide. But bis imagina- 
tion helj)ed itstdf farther by illustrations 
draun from the world of fact. “When,'* 
be says. “ one walks in darkness with staff 
ill band, the moment llie distant end of the 
•-talf <trik«*s an olxtacle the band feels it. 
'riiis explains what might otherwise be 
thought strange, lliat the light reaches us 
instantaneously from the sun. I wish thee 
to believe that light in the bodies that we 
i-all lumimms is notliing more than a very 
bri^k ami viohait motion, which, by means 
of the air ami other trans])arent media, is 
conveyed to the eye exactly as the shock 
through tlu‘ walking-stick reaches the hand 
t)f a blind man. This is instantaneous, and 
would be so even if the intervening distance 
were greater than that between earth and 
heaven. It is therefore no more necessary 
that anything material should reach the eye 
from the luminous object than that some- 
thing sbonld bo sent from the ground to 
the baud of the blind man when he is con- 
seious of the slnu’k of his stalT.” The cele- 
brated Kobert Hooke first threw doubt upon 
this notion of Descartes, but afterwards sub- 
stantially espoused it. The belief in instan- 
taneous transmission was destroyed by the 
discovery of IBimer [of the measurable ve- 
loeitv of light].— Tyndau. T.eetures on 
Light, leet. 2. p. 44. (A., 1898.) 

1181. FACT SURPASSES THTORY— 

J.ife in Torrid Heat and Arctic Cohi—Lne 
in Other Worlds.— V oy instance, if wo did 
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not know that the torrid zone was inhab- 
ited, and could not visit that region, but 
knew nevertlieless how tremendous the heat 
is there, how short the interval from great- 
est to least heat, and so on, how ready we 
should be to believe that neither animal nor 
vegetable life eau exist tJiere. And in like 
manner as to the arctic regions. Supposing 
we knew only tliat there arc parts of the 
earth wliere the sun is sometimes unseen 
for several successive weeks, and sometimes 
remains without setting for as long a pe- 
riod, while even in the heart of summer a 
cold more intense than our bitterot winters 
prevails, how startling would be the thought 
(familiar tho it now seems to us) that 
there are not only living creatures in the 
arctic regions, but that a race of nnni exists 
and thrives there, even preferring their 
strange abode to tho temperate regions 
which seem to us so much more pleasant! 
— Pkoctor l'.rpansc of i/curen, p. 51. (L. 

G. & Co., 1S97.) 

1182. FACTS AND THEORIES OF SCI- 
ENCE TO BE DISCRIMINATED— In every 
physical science we have carefullr to di.s- 
tinguish between the facts which form its 
subject-matter and the theories by which 
we attempt to explain tliese facta and 
group them in our scientific systems. The 
first alone can be j’egarded as absolute 
knowledge, and sueli knowledge is immuta- 
ble, except in so far as subsequent obser- 
vation may correct previous error. The 
last are, at best, only gue.sses at truth, and, 
even in their highest development, are sub- 
ject to limitations and liable to change. — 
CooKK The New Chemist leet. 1, p. 1. 
(A., 1899.) 

1183. FACTS, DEALING WITH, DIS- 
PELS ILLJJSlOIfS— Life Heal and Earnest.— 
Provided that he remains undisturbed in his 
study, the purely theoretical inquirer may 
smile with calm contempt when, for a time, 
vanity and (oneeit seek to swell thein.sclves 
in science and stir up a commotion. Or he 
may consi(b*r ancient prejudices to he in- 
terc.sting and pai<lonahle, as remains of j)«- 
etic romance or of youthful ♦•nthusiasm. To 
one who has to contend Avith the hostile 
forces of fact, indiderence and romance dis- j 
appear; that which le knows and <-an do 
is exposed to severe test-i*. he can only use 
the hard and clear light nf faets, and must 
give up the notion of lulling himself in 
agreeable illusions. — IIki.miioi.tz Popular 
Lectures, \cQi, 5, p. 20.*). ( L. r;. & (’o., 1898.) 

1184. FACTS MAY BE TESTED ONE 

BY ONE — A Hyj>otheMiH MuM Stand or Fall 
as a Whole — Ifr.ncr I nffjlfrannj of (hjmpre- 
hensive Systems . — One ebaraeteristic of the 
schools which huilt up their systciu on such 
hypotheses, Avliich they assumed as dogmas, 
is the intolerance; of expression which I have 
already partially mentioned. One who works 
upon a well-ascertained founrlation may 
readily admit ar error; he loses, by so 
doing, nothing more tlian ibal in wbicli he 


erred. If, however, the starting-point has 
been placed upon a hypothesis which either 
appears guaranteed by authority or is only 
chosen because it agrees with that which it 
is wished to believe true, any crack may 
then hopelessly destroy the whole fabric of 
conviction. The convinced disciples must 
therefore claim for each individual part 
of such a fabric the same degree of infal- 
libility; for the anatomy of Hippocrate.s 
just as much as for fever crises; every op- 
ponent must only appear then as stujiid or 
depraved, and the dispute will thus, accord- 
ing to old precedent, be so much the more 
passionate and personal, the more uncer- 
tain is the basis which is defended. We 
have frequent opportunities of conlirming 
these general rules in the schools of dog- 
matic deductive medicine. — IlELMiiOLTZ/^>p- 
ular Lectures, lect. 6, p. 213. (L. G. & Co., 

1898.) 

1 1 85. FACTS OF EXTERNAL WORLD 
CORRECTIVE OF ILLUSIONS —ifrsohdmn 
Can Hold the Mind to Pcalities. — However 
irresistible our sense-illusions may be, so 
long as we are under the sway of particu- 
lar impressions or mental images, we can, 
when resolved to do so, undeceive ourselves 
by carefully attending to the actual state 
of things about us. And in many ea.ses, 
when once the correction is made, the il- 
lusion seems an impossibility. By no effort 
of imagination are we al)le to throw our- 
.selves back into the illusory mental condi- 
tion. So long as this power of dispelling 
the illusion remains with us, we need not he 
alarmed at the number and variety of the 
momentary misapprehensions to which wc 
are liable. — Sully JllusionF, cli. 6, p. 125. 
(A., 1897.) 

1180. FACTS OP PAST IN FRAME 
OF PRESENT — Memory's Unconscimia Cb/- 
oring. — We tend to project our present 
modes of experience into the past. We paint 
our past in the hues of the present. Thin 
we imagine that things which impressed iis 
in some lernote period of life must nnswir 
to what is impressive in our present stago 
of mental development. For example, a 
person recalls a hill near the home of hi^ 
childhood, and has the conviction that it 
was of gieat height. On revisiting the ])lace 
he finds that the eminence is quite insig- 
nificant. flow can we account for lliis? 
For one thing, it is to be observed that to 
bi.s undeveloped ebildish mu.sele.s the clinil>* 
ing to the top meant a considerable expend* 
iture of energy, to be followed by a sense 
of fatigue. The man remembers these feel- 
ings, and “ unconsciously reasoning ^0' 
present experience, that is to say, by the 
amount of walking Avhioh would now pn>* 
ducc this sense of fatigue, imagines that tli« 
height w’as vastly greater than it really 
Another reason is, of course, that a wider 
knowledge of mountains has resulted in ^ 
great alteration of the man^s standanl y* 
height. — Sully Illusions, ch. 10, p. 

(A., 1897.) 
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1187. PACTS OP SCIENCE NOT TO 

be FEARED— A2Z Real Knowledge Jncreasea 
llcverence — Gives Higher Conceptio7is of the 
Creator's Power and Wisdom, — It is cer- 
tainly a legitimate exercise of the ^powers 
given to man to follow out those paths, 
whether well marked or as yet little trod- 
den, which seem likely to lead t(j new knowl- 
edge. We need not be troubled by doubts 
as to the way in which such paths may lead 
us, so that they really lead to the recogni- 
tion of facts. We may learn maiiy things 
inconsistent, perchance, with our present 
ideas as to the w^ay in which it has pleased 
tlie Almighty to provide for his worlds. 
We may have to abandon some conceptions 
which had appeared very accordant wuth 
the might and wisdom of the Creator. Jiut 
we may be sure of this, that whatever new 
ideas we may legitimately be led to will 
prove not less worthy of him. Increase of 
knowledge of his universe — whether of its 
various parts or of the various periods of 
its history — wdll enhance our eemeeptions 
of his power and wisdom, though still leav- 
ing those conceptions infinitely poor an<l 
feeble compared with the reality. — I ’uoctoh 
Erpdnsc of Heaven, p, 174. (L. G. & Co., 

1807.) 

1188. FACULTIES UNUSED, BUT PER- 

SISTENT — Opossum on Treeless Plahis . — 
It. is indeed strange lo find lhi.s animal 
[the opossum] on tlie jiampas. ... It 
Rhuffles along slowly and awkwardly on the 
ground, but is a great traveler nevertheless. 
... In every way it is adapted to an 
arboreal life, yet it is everywhere found 
on the level country, far removed from the 
conditions which one would imagine to be 
neoessarj' to its existence. For how' many 
thousands of years has this marsupial been 
a dweller on the plain, all its best faculties 
unoxercised, it.s beautiful grasjiing hands 
pressed to the ground, and its prehensile 
tail dragged like an idle rope behind it! 
Yet, if one is brought to a tree, it will take 
to it as readily as a duck to water or an 
armadillo to earth, climbing up the trunk 
and about the branches w'ith a monkey-like 
agility. IIow' reluctant Nature seems in 
fioiue cases to undo her own work! How 
long she W’ill allow’ a specialized tugan. witli 
the correlated instinct, to rest w ithout u-ie, 
y<‘t ready to flash forth on the instant, 
bright and keen-edged, as in the amient 
days of strife, ages ])ast, before peace came 
to dw'cll on earth! — llrnsoN Sotunili.sf in 
1^(1 Plata, ch. 1, p. 18. (C. & 11., IHDo.) 

^1180. FAILURE ACCOMPANYING DE- 
VELOPMENT — Child* s ** Common Sense ” l)c~ 
elining at Matuiity , — It may often ho no- 
ticed that children display a power of hring- 
‘‘common sense” to hear upon the or- 
dinary affairs of life, w'hieh seems much 
beyond that of their elders; and yet a very 
Sensible child will often grow into a mueh 
sensible man. Now the reason of this 
soenis to be that the child perceives the ap- 


Fact 

Failure 


plication of “self-evident” considerations 
to the case at issue, without being embar- 
rassed by a number of other considerations 
(perhaps of a trivial or conventional na- 
ture) which distract the attention and un- 
duly influence the judgment of the adult. 
And the delivcrance.s of a child’s “ common 
sense ” thus often resemble those of the old 
“ court fools ” or “ jesters,” whose function 
seems to have been to speak out “ home 
truths” which timid courtiers would not 
venture to utter. Moreover, as has been 
well remarked, “ it is quite possible for 
minds of limited pow'cr to manage a small 
range of experience much better than a 
largo, to get confu.'^ed (as it were) with re- 
sources on too great a scale, and therefore 
to show' far more eommori s(*nse within the 
comparatively limited field of childish ex- 
periimce than in the greater world of so- 
ciety or public life. This is probably the 
explanation of a tiling often seen — how 
very sagacious people instinctively shrink 
from a field whieli their tact tells them is 
too large for tliem to manage, and keep to 
one whore they are really supreme.” — Car- 
rKNTitt Mental Physiology, bk. ii, ch. 11. 

§ 383, p. 477. (A., 11)00.) 

1100. FAILURE OF MEMORY 
THROUGH INATTENTION— Facta 
Sot Solid by Consciousness — Sames Help 
Recollection. — I w’as taking a w’alk with a 
relation who was very mueh interested in 
botany and anxious to know the names of 
the different trees and plants. So I w'cnt 
lip an avenue (where nearly every second 
tree w'as a plane-tree), and pointed out the 
various trees and shrubs, mentioning their 
names, but taking no notice of the plane- 
trees. I then turned into a side avenue 
of a similar character, and, having reached 
the center of it, stojiped in front of a plane- 
tree, and asked. “ Have you ever seen a simi- 
lar tree to that before?” and received the 
answer I expected: “ No, I think that must 
be a very rare tree. I don’t remember ever 
having seen one like it before.” We were in 
sight of t wo or three dozen at the time, and 
the great surprise expressed at finding every 
other tree a plane was amusing. 

'I'he re;ison I chose a plane-tree was that 
very few peojile know a plane-tree, and so 
tliat great combiner of impressions, a name, 
was absent. — K lduidoe-Greex Memory 
Its i'ultiraiiotu pt. i, ch. 7, p. 147. (A., 

IflOO.) 

1191. FAILURE OF PAST HYPOTH- 
ESES — A Warning for the Present — Molecular 
Physics — The Afotnie Theory. — In reference 
to atoms in molecular physics. Sir W. Thom- 
son says, with much weight, that tlieir as- 
sumption can explain no property of the 
body which has not previously been at- 
trilnited to the atoms. Whilst assenting to 
this opinion, I would in no way express 
myself against the existence of atoms, hut 
only against the endeavor to doduoe the 
principles of theoretical physios from jiurely 
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hypolheticftl assumptions as to the atomic 
structure of bodies. We now know that 
many of tliese hypotheses, which found fa- 
vor in their day, far overshot the mark. — 
Helmholtz Popular Led u res ^ lect. 1, p. 17. 
(L. G. & Co., 1S08.) 

1 1 02. FAILURE THROUGH LACK OF 
WILL — Dreamy Irresolution of Coleridge . — 
There was probably no man of his time, or 
perhaps of any time, who surpassed Cole- 
ridge in the eoiubination of the reasoning 
powers of the philosoplier with the imagina- 
tion of the poet and the insj)iration of the 
seer: and tliere was perliaps not one of the 
last generation who has left so strong an 
impress of himself in the subsequent course 
of thought of reflective minds engaged in 
the highest siibjects of human contempla- 
tion. And yet there was probably never a 
man endowed with such remarkable gifts 
who accomplished so little that was worthy 
of them — the great defect of his character 
being the w’ant of will to turn his gifts to 
account; so that, with numerous gigantic 
projects constantly floating in his mind, he 
never brought himself even seriously to at- 
tempt to execute any one of them. It used 
to be said of him that whenever either nat- 
ural obligation or voluntary undertaking 
made it his duty to do anything, tlie fact 
seemed a suflicient reason f<»r liis not doing 
it. Thus, at the very outset of his career, 
when ho had found a bookseller ( Mr. Cottle) 
generous enough to promise him thirty 
guineas for poems which he recited to him, 
and might have received the whole sum im- 
mediately on delivering the manuscript, he 
went on,* we(‘k after week, begging and bor- 
rowing for his daily needs in the most lni- 
miliating manner, until he had drawn from 
his patron the whole of the promistMl ])ur- 
cha'^c-money, without supplying him with 
a line of that poetry which he }ia<l only to 
write down to free him-^elf from obligation. 
— The habit of recourse to nervine stimu- 
lants (alcohol and opium) wliich he early 
formed, and from which he never .«<ecmed 
able to free himself, doubtless still further 
weakened his power of Vfditional self-cnti- 
trol ; so that it became nece'.-ary b>r his 
welfare that he should yield himself to the 
control of others. — C.\Ki*V:\TEn MrntaJ Phys- 
iology , bk. i, ch. 0, ]). MfJ. (A., IJKIO. ) 

1 1 93. FAILURES PAVE THE WAY TO 
SUCCESS- 1 mention these failures jof 
first attempts to gage depth of glaciers] 
because they give some idea of the <lis- 
couragements and difficulties whieh meet 
the investigator in any new field of re- 
search. 'i’he student must remember, for 
his consolation under such disappointments, 
that hi.s failures are almost as important 
to the cause of s( ience and to those who fol- 
low him ifi the same road, as his sueeesses. 
It is much to know what we 'annot do in 
any f'iven direction — the fir^^t step, indeed, 
toward the aecompli.sliment of what we ean 
do. — A oasbjz Geologienl Hkf tches^ .ser. i, 
ch. 8, p. 295. (II. M. Co., 189C.) 


1104. FAINTNESS OF IMPRESSION 
SUGGESTS DISTANCE IN TIME— There is 
an opposite elfect in the case of recent oc- 
currences that, for some reason or another, 
have Ibft but a faint impression on the 
memory, tho this fact is not, perhaps, 
so familiar as the other. I met a friend, 
we will suppose, a few days since at my 
club, and we exchanged a few words. My 
mind was somewhat preoccupied at the time, 
and the occurrence did not stamp itself on 
my recoHection. To-day I meet him again, 
and he reminds me of a promise I made 
him at the time. His reminder suffices to 
restore a dim image of the incident, but 
the fact of its dimness leads to the illusion 
that it really happened much longer ago, 
and it is only on my friend's strong as- 
surances, and on reasoning from other data 
that it must have occurred the day he men- 
tions, that I am able to dismiss the illu- 
sion. — Sully Illusions, ch. 10, p. 258. (A., 

1807.) 

1195. FAITH OF SCIENCE— 

tions of Psychology . — Every natural science 
assumes certain data uncritically, and de- 
clines to challenge the elements betwe(*n 
whieh its own “ laws obtain, and from 
whieh its own deductions are carried on. 
Psychology', the science of finite individual 
luiiKls, assumes as its data (I) thoughts 
and feelings, and (2) a phy.sieal w'orld in 
time and space with which they coexist and 
which (ff) thoT know. — d.XMKS PsychoUujif, 
vol. i, pref., p. *5. (11. 11. & Co., 1899.) 

1 1 im. FAITH, SCIENCE FOUNDED ON 

— The First Law of Motion — Sot (hic he 
stance of Its Dpcvnt'wn Frrr Knoini . — Tlie 
law is, tiiat all motion is in itself (that, is to 
>ay, e\< cj»t as affreted by extraneous for(•e-^) 
uniform in velocity and rectilinear in dinM- 
tion. Thus ac((»rding to this law a laaly 
moving, and not subject to any extraneoiH 
force, would go on moving forever at tlic 
same rate of velocity and in an exactly 
straight line. 

Now, then* is no such motion as this c.\- 
i^ting on the earth or in the heavens. It 
is an abstract ideq of motion which no lUiin 
has ever, or ean ever, see exemplified. Yet 
a clear aj)pich('n.sion of this abstract idea 
was nece.Nsary to a right uiidc*rstanding and 
to the true oxpl.iniition of all the motions 
which are actually seen. It wa.s long before 
this idea was arrivcrl at. There >\ns a real 
difficulty in conceiving it, because not only 
is there ^jo such motion in Nature, hut there 
is no possibility by artificial menn.s of pro- 
ducing it. It is imyuxHsiblc to release any 
moving body from the impulses of extrane- 
ous force, 'rhe first law of motion is there- 
fore a purely abstract idea. It represent^ 
a rule wiiich never operates as we conceive 
it in itself, hut is always complicated wHh 
othi r rules whieh produce a corresponding 
eompliention in result. Like many other 
laws of the same class, it was discovered, 


245 


SCIENTIFIC SIDE-LIGHTS 



not by looking outward, but by looking in- 
ward; not by observing, but by thinking. — 
Argyll Heign of LavOy ch. 2, p. 65. (Burt.) 

1197. FAITH, SCIENCE TEACHES 
IlESD OF — Owr System but a Comer of Space 

jiU History but a Moment of Time. — How, 

then, are we to view the startling fact thus 
brought before us ? Must we admit that so 
much of the Creator's work is vain in truth 
as in appearance? or, on the other hand, 
must we reject the evidence of science? As 
it seems to me, we need do neither one nor 
the other. We have before us a great mys- 
tery; but it is not a new thing to find the 
ways of God unsearchable by man. Our 
failh in the wisdom of God need not be 
shaken unless we assume that our science 
teaches us the whole of that whicli is. But 
inasmuch as science itself has taught us 
over and over again how little we really 
know, how little we can know, I think that 
we may very well believe in this instance 
that the seeming mystery ari.ses from the 
imperfectness of our knowledge. If we could 
see the whole plan of the Creator, instead 
of the minutest portion ; if we could scan 
the whole of space, instead of the m(*resl 
corner; if all time were before us, instead 
of a span — we might pronounce judgment. 
As it is, what, after all, has science taught 
us but what we had already leariu'd? “ The 
judgments of God are unsearchable, and 
his ways past finding out” (Korn, xi, 33; 

1 Cor. xiii, 12). — PiWKTou Our Place among 
InfinitieSf p. 43. ( L. G. & (.'o., 1837.) 

1 1 98. FAITHFULNESS THROUGH ALL 
THINGS — The Ma(pu‘tic Xeedle — yVomUrful 
Power of M agnet ism . — This study of the 
magnetism of our wandering planet is veiy 
interciitiiig, and one which is still very little 
known. Here is a weak needle, a slip of 
magnetic iron, which with its restless and 
agitated finger incessantly seeks a r(‘gion 
near the north. Garry this needle in a bal- 
loon up to the higher aerial regions, where 
human life begins to be exlinguishe<l ; shut 
it up in a tomb closely separated from the 
light of day; take it down into the fut of a 
mine, to more than a thousand yards in 
de]}th, and incessantly, day and night, with- 
out fatigue and without rest, it watches, 
trembles, throbs, .seeks the point which at- 
tracts it across the sky, througli the earth, 
Jind through the night. — F lammauion Pop- 
vUir Astronomy, bk. iii, ch. 5, p. 2S3. (A.) 

1 1 99. FAMILY AND HOME PART OF 

SELF — The Hroadtming of Individual Life . — 
thir immediate family is a part of ourselves. 
Our father and mother, our wife and babes, 
ttre bone of our bone and fiesh of our llesh. 
^^hen they die, a part of our very selves is 
gone. If they do anything wrong, it is our 
f^liame. If they arc insulted, our anger 
lli«shea forth as' readily as if we stood in 
thoir place. Our home comes next. Its 
are part of our life; its aspects awa- 
the tenderest feelings of affection; and 


we do not easily forgive the stranger who, 
in visiting it, finds fault with its arrange- 
inents or treats it with contempt. All these 
different things are the objects of instinc- 
tive preferences coupled with the most im- 
portant practical interests of life. — James 
Psychology, vol. i, ch. 10, p. 292. (H. H. & 
Co., 1899.) 

1200. FAMILY THE EDUCATOR OF 

MANKIND — Love and Righteousness. — Look- 
ing at the mere dynamics of the question, 
the family contains all the machinery and 
nearly all the power for the moral educa- 
tion of mankind. Feebly, but adequately, 
in the early chapters of man’s history, it 
fulfilled its function of nursing love, the 
mother of all morality; and righteousness, 
the father of all morality, so preparing a 
parentage for all the beautiful spiritual 
children which in later years should spring 
from them. If life henceforth is to go on 
at all, it must be a better life, a more loving 
life, a more abundant life; and this pre- 
mium upon lov'e means — if it means any- 
thing — that evolution is taking henceforth 
an ethical direction. — D ri’Mmond Ascent of 
Man, ch. 9, p. 310. (J. F., 1900.) 

1201. FAMILY THE FOUNDATION OF 

SOCIAL PROGRESS — The Masterpiece of Evo- 
lution. — If the crowning work of organic 
evolution is the mammalia, the consumma- 
tion of the mammalia is the family. Physic- 
ally, psychically, ethically, the family is 
the masterpiece of evolution. The creation 
of evolution, it was de.stined to become the 
most active instrument and ally wdiich evo- 
lution has ever had. For what is its evolu- 
tionary significance? It is the generator 
and tl'.c repository of the forces which alone 
can <*arrv out tiie soidal and moral progress 
of the world. There they rally when they 
become enfeebled, tliere their e.xcesses are 
counterbalanced, and thence they radiate 
out, refined and reenforced, to do their holy 
work. — Diu MMOM) Ascent of Man, ch. 9, 
p. 31(1. (J. P., 1900.) 

" 1202. FAMILY, THE HUMAN, EN- 
DURES THROUGHOUT THE YEAR— Ad- 

rance from Conditions of Lower Animals.-^ 
But when man’s evolution made a certain 
progress, and when the mother’s care 
readied mature porfeetion. it was no longer 
imperative for children to he born only when 
the sun was shining and the fruits grew 
ripe. The parents could now make ]>rovision 
for any weather and for any dearth. They 
could give their little ones clothes when 
nights grew cold; they could build barns 
and granaries against times of famine. In 
any climate, ami at any time, their young 
were safe; and the old marriage. dates, with 
their subsequent desertions, were struck 
from the human calendar. So aro.so. or at 
least was inaugurated, family life, the first 
and the last nursery of the higher sym- 
pathies. and the home of all that was after- 
wards holy in the world. One could not 
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find a simpler instance of the growing sover- 
eignty of mind over the powers of Nature. 
So remote a cause as the inclination of tlie 
earth’s axis, and the consequent changes of 
the seasons, determines the time of marriage 
for almost the whole animal creation, w’hile 
man, and a few other forms of life whoso 
environment is exceptional, are able to re- 
fuse all such dictations. It was when man’s 
mind became capable of making its own 
provisions against the weather and the 
crops that the possibilities of fatherhood, 
motherhood, and the family were realized. — 
Drummoxd Ascent of Man, cli. 9, p. 298. 
(J. P., 1900.) 

1 203. FAMILY THE UNIT OF SOCIETY 

— Lengthened Infancy the Bond of Home 
Life. — The primordial unit of human society 
is the family, and it was by the establish- 
ment of definite and permanent family re- 
lationships that the step was taken which 
raised man socially above the level of gre- 
garious apehood. This great point was at- 
tained through that lengthening of the 
period of helpless childhood whicli accom- 
panied the gradually increasing intelligence 
of our half-human ancestors. When child- 
hood had come to extend over a period of 
ten or a dozen years — a poricnl which wo\ild 
be doubled, or more than doubled, where 
several children were born in succession to 
the same parents — the relationslnps between 
father and mother, brctlircn and sifters, 
must have become firmly knit ; and thus the 
family, the unit of human society, gradually 
came into existence. — F iskk Destiny of Man, 
ch. 9, p. (37. (H. :^r. & Co., 1900.) 

1204. FAMINE, RESOURCE AGAINST 

— Aphid-life Concurrent ivith Ant-life in 
^Vinter. — [Ants] are benumbed in ihv gn*at 
cold, but when the season is not too rigorous 
the depth of tlicir nc^t places them out of 
reach of the frost. I liave seen them pacing 
about on the snow and pursuing their habits 
at this temperature. They would be exposed 
to the horrors of famine if they did not have 
resources against such a contingency when- 
ever they are not benumbed, and these re- 
sources are no other tluin the plant-lice, 
which, by an admirable concurrence cir- 
cumstances that we cannot attribute to 
chance, fall into lethargy .A the same <Iegree 
of cold as tlie ants and are revivcfl at the 
same time as they; this the ants always 
recognize whenever they liave need of food. 
— Huber Beeherclu.'i snr les Mreurs den 
Fourmis indigencH, 202. (Translated for 
Scientific Side-Lights.) 

1205. Itunting of Aphids 

When These Are ^ot Domesticated. — Those 
ants that do not know how to collect the.se 
useful insects into their own habitations, at 
least know their retreats, following them to 
the foot of tree.s, or upon the roots of shrubs 
formerly frequented at the first, then dart- 
ing along the hedges, following the path 
that will conduct them to their supplie.i, and 
carrying back to the r'‘public a little of the 


honey-colored food, for in winter it requires 
very little to maintain them. — Huber i?c- 
cherches sur les Moeurs des Fourmis indi- 
gitnes, p. 202. (Translated for Scientific 
Side-Lights.) 

1206. FARMING OF INSECTS— T/ic 

Harvesting-ants — Their Providence and In- 
dustry. — A Texan ant, Pogonomymex bar- 
hat us, is a harvesting specie.^, storing up 
especially the grains of Aristida oligantha, 
the so-called “ ant-rice,” and of a grass, 
Buchloc dactyloidcs. These ants clear disks, 
ten or twelve feet in diameter, round the 
entrance to their nest, a work of no small 
labor ill the rich soil and under the hot sun 
of Texas. I say “ clear disks,” but some, 
tho not all, of these disks are occupied, espe- 
cially round the edge, by a growth of ant- 
rice. These ants were first noticed by Mr, 
Ruckley [/Voc. Acad. Xat. *Sci., Philadelphia, 
1860], and their habits were some time 
afterwards described in more detail by Dr. 
Lincccum [Linn can Journal, 1861, p. 29], 
who maintained not only that the ground 
was carefully cleared of all other species of 
plants, but that this grass was intentionally 
cultivated by the ants. ^Ir. McCook [“Tlie 
Nat. Hist, of the Agriciillural Ants of 
'IVxas,” p. 38], by whom this subject has 
been recently studied, fully confirm.s Dr. 
I-incccum that the disk.s are kept cnircfully 
cU'an, that the ant-rice alone is permitted to 
grow on them, and that the produce of this 
crop is carefully harvested; but he thinks 
lliat the ant-ricc' sows itsedf, and is md 
actually cultivated In the aiUs. I have my- 
sedf ob^crvcsl in Alg(‘ria that cc‘rtain .species 
of plants are allowc'd hy the ants to grow 
on their imsts. — A vebury .\nts. Bees, and 
Wasps, eh. 3, p. 61. (A., 1900.) 

1207. FASCINATION OF FLABIE-In- 

fant and Insect Alike Attracted — Fxperienre 
Has Taught Man t^aution . — A brilliant, 
tlame is tlie first object to fix tho ga/.e cf 
the young infant; and in manhood wc» still 
c'ontinue to feed a strange fascination under 
the iiiflurncc* of the same jdumomenon. Kveii 
jdiosphore^ccnce, nnaeeompani«*d as it is by 
llame, has an irresistible eliarm for us; 
while the vivid combustion of inllamniable 
matter embodies a power and impc‘tuo'<ity 
which rivet tlie attention of the most stolid 
observer. We smile at the stupidity of the 
moth that singes its wings in the eandh' 
flame; but thc're is within us a siinihir 
mysterious impulse that would impel us into 

the burning mass but for the consciousness 

of resulting injury, derived solely, as nieta- 
physieians tell us, from knowledge gained 
by experienee. — Lowe Nature- Studies, p. 1* 
(Hum., 1888.) 

1208 . Ughihmse a 

con of Death — Birds of Passage Allured to 
Destruction. — The keeper of the lifjhthouJ’® 
at Atlantic (Mty describes the migratory 
bird.s aa following the New Jerse.v coast all 
thi way up and down in their flights. Al' 
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night they fly high, and when they see Ab- 
f^econ Inlet light, which is 167 feet above the 
ground, they head directly for it. They 
seem to be attracted in the same way that 
the moths which flicker around a candle are. 

If carried along by a heavy wind, they dart 
against the plate-glass windows surrounding 
the lens, and drop to the ground dead, be- 
spattering the panes with their blood, to 
prevent which a wire netting has been con- 
structed on the north and south sides of the 
lantern. Not long ago a large duck, which 
was sailing along in a furious storm, was 
(lashed against this netting with such force 
as to indent it six square inches. W'hen the 
weather is clear immense numbers of sniall 
birds hover about the light after dark, and 
tlien, as soon as they have rested on the rail 
surrounding it, fly off, but soon return 
again. A large snipe landed so violently 
against the wirework that lie plunged 
tlTrough one of the meshes and stripped 
himself of all his feathers as far back as the 
shoulders. — Drown yature-StudicSf p. 13. 
(Hum., 1888.) 

1 200. FATALISM, FAILURE OF, IN- 
EVITABLE — Impulne To Take Life Strivvujly 
Js Jndcstructihlc . — Nothing could be more 
absurd than to hope for the definitive tri- 
unijih of any philosophy which should refuse 
to legitimate, and to legitimate in an em- 
phatic manner, the more powerful of our 
emotional and practical tendencies. Fatal- 
ism. whose solving word in all cris(>s of lu*- > 
havior is “ All striving is vain,” will never ; 
reign supreme, for the impulse to take life i 
strivingly is indestnictihlc in the race. ; 
Moral creeds which speak to that iiiifuiNe ; 
will ho widely successful in spite of imon- > 
sislency, vagueness, and shadowy det«-rmi j 
nation of expex-tnney. Man needs a rule for i 
his uill, and will invent one if one he not . 
given him. — Jamks PsifchoUxjy, V(d. ii, eh. 1 
21, p. 313. (H. II. & (’o.. 1809.) . 

1210. FATHERHOOD ESSENTIAL TO 
FAMILY LIFE— The dual of Evolution. — Now’ 
here is a very pretty prohlein for evolution. 
She has at onee to make good hushands and 
good fathers out of lawlc'^s savages. Unless 
this problem is solved the higher progress i 
of the worhl is at an end. It is the mature . 
opinion of every one who has tlunight upon 
the history of the world, that the thing t)f 
highest importanee for all times and to all 
nation.s is family life. When the family was 
institut(*d. and not fill then, the higher evo- 
lution of the world was secnrt'd. Hence the 
^*xo(‘piional value of the father’s devclop- 
uiciit. As the other half of the arcli on 
'vlii(di the whole higher world is built, his 
hiining, his doinestieation, his moral dis- 
cipline, are vital; and in the nature of 
things this was the next groat operation un- 
<lf;rtaken by evolution. — DuvMMONn Aficent 
w p. 295. ( J. P., 1900.) 


.1211. FATHERHOOD OF GOD— IVim- 
vS of Deity as Recorded in the 

redas — A Descending Evolution Thcncc , — 


Patnlly 
Faana 

One of the most remarkable schools of 
Christian thought which has arisen in recent 
times is that which has made the idea of 
the “ Fatherhood of God ” the basis of its 
distinctive teaching. Yet it is nothing but 
a reversion to the simplest of all iiltias, the 
most rudimentary of all experiences — that 
which takes the functions and the authority 
of a father as the most natural image of the 
invisible and infinite being to whom we owe 
“ life and breath and all things.” In the 
facts of Vcdic literature, as now sifted and 
presented to us by scholars, when w’e care- 
fully separate these facts from theories 
about them, there is really no symptom of 
any time when the idea of some living being 
in^ the nature of God had not yet been at- 
tained. On the contrary, the earliest indi- 
cations of this conception arc indications of 
the sublimest character, and the process of 
evolution seems distinctly to have been a 
process, not of an a seconding, but of a de- 
scending order. Thus it appears that the 
great appellative “ Dyaus,” wliicli in the 
earliest Vcdic literature is masculine and 
stood for “ the Bright or Shining One,” or 
the Living Being whose dwelling is the 
light, had in later times become a feminine 
and sto(xl for nothing hut the sky. — AkgVll 
I'nity of Suture, ch. 12, p. 302. (Burt.) 

1212. Sutdim iiy of Early 

tUmceytions — .1 Per sou ul (iod Addressed in 
the Vedas . — It is (piitc evident that in the 
oldest times of the Aryan race, in so far as 
those times have left us any record, not only 
ha<l the idea of a personal (hul been fully 
coiUH iv(‘d. hut such a being had been de- 
scribed and addressed in language and under 
symbols wliiih are eomparahle with the siib- 
limest hnagery in the visions of Patinos. 
How’ firmly, too. and how’ naturally these 
conceptions of a God were rcuited in the 
analogies of our own human personality is 
attc'^tcd by the additional fact that pater- 
nity was the earliest Vedic idea of creation, 
and Dvaus was invoked not only as the 
heaven father, hut specially as the “ Dyaush 
pita ganita,” which is the Sanskrit equiva- 
I lent of the Creek Ztv-C Trar^jp ytvtrvp [Zeus, 

; the All-producing Father].— Auo.yll I nity 
of Suture, ch. 12. p. 302. (Burt.) 

12i:i. FAUNA, RANGE OF, DETER- 
MINED BY CLIMATE— Tnnpcrufe, 
i and Tropieul Varieties— Puffulo. Opossum, 

! Ixueeoou . — The pn^dominaiit influence of 
; climate over all the other causes which limit 
■ the ramjc of species in the maniiiialia is per- 
j haps miwhcrc so conspicuously displayed as 
1 in North America. The arctic fauna, so ad- 
i mirahly dt'serihed hy Sir John Richardson, 
I has scarcely any species in (*oinmon with the 
! fauna of the State of New \ork, whi(*h is 
: 600 miles farther south, ami comprfstrs 
about forty distinct mammifors. If again 
wc travel farther south about 600 miles, and 
enter another zone, running east and west, 
in South Carolina, Georgia, Alabama, and 
the contiguous States, wc again meet w’lth a 


Fauh* 

Fermettta 
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new assemblage of land quadrupeds, and 
this again differs from the fauna of Texas, 
where frosts are unknown. It will be ob- 
served that on this continent there are no 
great geographical barriers running east 
and west, such as high anow-olad mountains, 
barren deserts, or wide arms of the sea, 
capable of checking the free migration of 
species from north to soutli. But notwith- 
standing the distinctness of those zones of 
indigenous mammalia, there are some 
species, such as the buffalo (Bison ameri- 
canus), the raccoon (Provifon lotor)^ and 
the Virginian opossum (Didclphys Virginia 
ana), which have a w’ider habitation, ran- 
ging almost from Canada to the Gulf of 
Slexico; but they form exceptions to the 
general rule. The opossum of Texas (Di~ 
delphys carnivora) is different from that of 
Virginia, and other species of tlie S4ime 
genus inhabit westward of the Rocky Moun- 
tains, in California, for example, where al- 
mast all the mammalia differ from those 
of the United States. — Lyell Principles of 
Geology, bk. iii, ch. 37, p. 034. (A., 1854.) 

1214, FEAR OF MAN AMONG ANI- 

MALS — An Acquired Propensity . — We learn 
from Mr. Darwin that in the Galapagos 
archipelago, placed directly under the equa- 
tor. . and nearly 600 miles west of the 
American continent, all the terrestrial birds, 
as the finches, doves, hawks, and others, are 
so tame that they may be killed with a 
switch. One day, says this author, a 
mocking-bird alighted on the edge of a 
pitcher which 1 h( Id in iny hand, and began 
quietly to sip the water, and allowed me to 
lift it with the vessel from the ground.” Yet 
formerly, when the first Kuropeans lan<lcd, 
and found no inhabitants in the.se i.slands, 
the birds were even tamer than now: al- 
ready they are beginning to aeq\iire that 
salutary dread of man which in countries 
long settled is natural even to young birds 
which have never received any injury. So 
in the Falkland I.slands, both the birds and 
foxes are entirely without fear of man; 
whereas, in the adjoining mainland of South 
America, many of the same species of birds 
are extremely wild; for there they have for 
ages been persecuted by the natives. 

Dr. Richardson inforffiH us, in his able 
history of the habits of the North American 
animals, that, “ in the retired part.s of the 
mountains where the hunters had seldom 
penetrated, there i-> no difiiculty in ap- 
proaching the Rocky Mountain sheep, which 
there exhibit the simplicity of character so 
remarkable in the domestic species; but 
where they VC been often fired at they are 
exceedingly wild, alai ni their companions on 
the approach of danger by a hissing noise, 
and scale the rocks vvith a speed and agility 
that baffle pursuit.” — Lyetj. Principles of 
Geology, bk. iii. ch. 35, p .507. t A., 1S54.) 

1215. FEAR TAUGHT BY PARENT 

in Know 'Warning Pry . — 

This fea’’ caused by IIk* parent bird’s warn- 


ing note begins to manifest itself even be- 
fore the young are hatched — and. my obser- 
vations on this point refer to several species 
in three widely separated orders. When the 
little prisoner is hammering at its shell, and 
uttering its feeble peep, as if begging to be 
let out, if the warning note is uttered, even 
at a considerable distance, the strokes and 
complaining instantly cease, and the chick 
will then remain quiescent in the shell for a 
long time, or until the parent, by a changed 
note, conveys to it an intimation that the 
danger is over. — Hudson Katuralist in La 
Plata, oh. 5, p. 90. (C. A H., 1896.) 

1210. FEAR WITHOUT REASON-- 

iii tage- fright and Shyness . — Both stage- 
fright and servile terror may exi^t with tne 
most indefinite apprehensions of danger, 
and, in fact, wiien our reason tells* us there 
is no occasion for alarm. We must, there- 
fore, admit a certain amount of purely in- 
stinctive perturbation and constraint, due to 
the consciousness that we have become ob- 
jects for other people’s eyes. Mr. Darwin 
goes on to say: “Shyness comes on at a 
very early age. In one of my own children, 
two years and three months old, I saw a 
trace of what certainly appeared to be shy- 
ness directed toward myself, after an ab- 
sence* from home of only a week.’* Every 
panmt has noticed the same sort of thing. 
(Considering tlie despotic powers of rulers in 
savage tribes, r<*Hpeet and awe must, from 
time immemorial, have been emotions excited 
by c'crtain indivi<luals ; and stage-fright, 
servile terror, and shyness must have had as 
copious opportunities for exercise as at the 
present time. Whether these iiTipul8e.s could 
ever have been useful, and selected for use- 
fulness, is a question which, it would seem, 
can only be answered in the negative. Ap- 
parently they are pure bindraiioes, like 
fainting at sight of blood or disease, sea- 
sickness, .a dizzy head on high places, 
ami certain Hqueamishnesses of esthetic 
ta-te. "I’hey are incidental emotions, in 
spite of which we get along. — .Tames Psy- 
rholooy, vol. ii, ch. 24, p. 432. (H. II. A O)., 

1899.) 

1217. FEELING A SUM OF EXPE- 

RIENCES — Experience is remolding us 
every moment, and our mental reaction on 
every given thing is really a resultant of our 
experience of the whole W'orld up to that 
datx\ — J amks Psychology, vol. i, ch. 9, p- 
234. (11. II. A Co., 1899.) 

1218. FEELING, THE DOMINANT- 

Molds Images in Dreams . — The analogy ef 
feeling is a comm m link between dream- 
images. Now% if any shade of feeling hj** 
comes fixed and dominant in the mind, it 
will tend to control all the images of the 
time, allowing certain congruous 1^^ 

enter and excluding others. If, for e^' 
ample, a feeling of distress occupies Mi® 
mind, distressing images wdll have t-be ad' 
va. tage in the struggle for existence which 
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goes on in the world of mind as well as in 
that of matter. We may say that atten- 
tion, which is here wholly a passive proc- 
ess, is controlled by the emotion of the 
time, and bent in the direction of congruent 
or harmonious images. — Sully Ittusions, 
ch.7,p. 164. (A., 1897.) 

1210. FEELINGS MANIFESTED BY 
expression and ATTITUDE— Rec- 
ognizes Bodily Manifestation of tSpiritual 
Attributes, — The interest of the human 
presence, in all its various workings, re- 
garded as symptomatic of mental processes, 
is laid hold of and heightened in the fine art 
of cultivated nations. To the painter, tlie 
sculptor, and the poet, every feeling has its 
appropriate manifestation. Xot merely aro 
the grosser forms of feeling thus linked" witli 
material adjuncts; in the artist’s view, the 
loftiest, the noblest, the holiest of the hu- 
man emotions have their marked and insep- 
arable attitude and dej)ortment. In the ar- 
tistic conceptions of the Middle Ages, more 
especially, the most divine attributes of the 
immaterial soul had their counterpart in 
the material body; the martyr, the saint, 
the Blessed Virgin, the Savior himself, 
manifested thoir glorious nature by the sym- 
pathetic movements of the nuutal frame- 
work, So far as eoneerns the entire com- 
pass of our fc*elings or emotions, it is the 
universal testimony of mankind that these 
have no independent spiritiial subsistence, 
hut are in every ease embodied in our fleshly 
form. This very strong and patent fact has 
been usually kept out of view in the multi- 
farious discussions respeeiing the imma- 
terial soul. Apparent as it is to the vulgar, 
and intently studied as it has been by tl»e 
sculptor, tile painter, anti the poet, it has 
been disregarded both by metaphysicians 
and by theologians when engaged in settling 
the boundaries of mind and body. — Bain 
Mind and Body, eh. 2. p. .'1. (Hum., 18S0.) 

1220. FEINT OF MONKEY- rnfea.se 
of Throwing Things at Enemy , — When he is 
angry, and has at hand only those things 
wliieh he wishes to keep, he makes ai great 
sliow of throwing them at people, but always 
retains a hold. Thus if he has had a play- 
fliing a long time anti is tired of if. he 
throws it right at a person without the least 
hesitation; but if he has a new thing which 
he values, he goes through all the appropri- 
•do motions for throwing, but only brings 
the object downi with a noise upon the 
.irrtanid. taking care not to let go hi** ht>ld. — 
Ivomankh d ninifi/ fnleUigcnce fexlraet from 
•Jinryof author’s sister].' eh. 17. p. (A., 

1221. FERMENTATION THE PROD- 
UCT OP LIVING ORGANISMS- Fermentation 
tnrojrrs a Brcaking-down of (\anple.r 
ondu.s . — We may now' return to the wi>rk 

Bastetir and the question of organized fer- 
[omitting unorganized ferments like 
pepsin of the gastric juice]. Let us 


preface further remark with an axiom with 
which Professor Frankland sums up the 
vitalistic theory of fermentation, wdiich was 
supported by the researches of Pasteur; 
“No fermentation without organisms; in 
every fermentation a particular organism.” 
From these words w'e gather that there is no 
one particular organism or vegetable cell to 
be designated the micro-organism of fermen- 
tation, but that there are a number of fer- 
mentations each started by some specific 
form of agent. It is true that the chemical 
changes induced by organized ferments de- 
I>end on the life-processes of micro-organ- 
isms which feed upon the sugar or other 
substance in solution, and excrete the prod- 
uct of the fermentation. Fermentation 
nearly alw'ays consists of a process of break- 
ing-down of complex' ])o«lies. like sugar, into 
simpler ones, like alcohol and carbonic acid. 
— NEW\fAN Bacteria, ch. 4, p. 11.5. (G. P. 

P., 1899.) 

1 222. FERMENTS JN THE DAIRY— 

Inoculation of ('ream — Choice Bacilli Ere- 
se r V ed a n d I n defi nit el y Mult i p I i cd — *S' cie n ce 
(tires Ae?e Meaning /o the Earahlc of the 
Leaven, — The so-called ripening of cream 
and of cheese consists solely in the develop- 
ment of active ferincnls and in the results 
of the oxidation which tliey produce. Jn a 
succe>^ful dairy the fcrnionts which are 
favorable to tlie production of the best 
quality of cream and (‘hee-'C are alone al- 
h»w<‘d to a(*t. In a ])r)orly kept dairy every 
kind of a ferment is allowed to grow' at will, 
and tlie results of such a .^lip^^hod method of 
control are shown in tlve bad character of 
the clieoso and tlie rancid tlavor of the but- 
ter which arc produced. The development 
t»f the theory of fci iiicnlation, and its ajipll- 
cation to so many practical purposes, led 
chemists to investigate the character of the 
organisms which were found to be active iu 
the dairy. Tlu'^ic studies led sjiecdily to the 
ixolation of the ferments of a favorable na- 
ture. and to metluHls of destroying those 
which pR'dueod undesirable products. At 
the present day we lind realized that condi- 
tion of affairs which I have just alluded to 
us possible in the future of tlie fertilization 
of the Mul. A bacillus which is ca])able of 
exciting the very best character of fermenta- 
tion ill cream has already bi'eii prepared in 
a pure state and can ho delivered to the 
practical dairymen of the country, h'his 
minute and invisible particle of vital matter, 
when added to sterilized cream, sets u]> a 
ft*rmeutatioii whieh, in its results, produces 
the most delicious tlavor that the best butter 
can have. A sample of cream thus inocu- 
lated is mixed with largo quantities of or- 
dinary en^am. thus securing the pniper for- 
mental ion throughout the w hole mass. 

. Portions of these iiuiculated masses 
may ho kept in cold storage. . . To 

this manner a minute drop of liquid con- 
taining a few of the bacilli in (juestion oaay 
‘iorvo to impart to thousand'^ of pounds of 
butter, made during a considerable permd 
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of time, a most delicious and desirable 
flavor. — Wio^y Jfclations of Chemistry to 
Industrial Progress (Address at Purdue 
L niv(*rsity^ Lafayette, Ind.^ 1896, p. 40). 

1223. FERNS, ANCIENT, PRESERVED 
IN COAL — J’jnduring Record of the Kvanescent. 
— There can he no doubt as to the true na- 
ture of the Carboniferous forests; for the 
structural character of the trees is as 
strongly marked in their fossil remaifis as 
in any living plants of the same character. 
Wo distinguish the ferns not only by the pe- 
culiar form of their leaves, often perfectly 
preserved, but also by the fructification on 
the lower surface of the leaves, and by the 
distinct marks made on the stem at their 
point of juncture with it. The leaf of the 
fern, when falling, leaves a scar on the stem 
varying in shape and size according to the 
kind of fern, so that the botanist readily 
distinguishes any particular species of fern 
by this means — a birthmark, as it were, by 
which he detects the parentage of the indi- 
vidual. — Ar..\ssiz (icoloaical 8ketchcSy ser. i, 
ch. 3, p. 7G. (II. M. & Co., 1896.) 

1224. FERTILITY DUE TO MICRO- 
ORGANISMS— Vi7(/b7y of the Soil—PlantM Die 
in sterilized Earth. — These organisms have 
been found to exist in innumerable colonies 
in the soil. The soil is no longer regarded 
as dead matter, but in the highest degree 
as a vital organism. The possibility of 
growing plants lias been found to depend 
directly upon the activity of the micro- 
organisms of the soil. The progress of 
chemistry has thus revealed in a new light 
the relations which it hohl.s to the very base 
of society. If the activity of the micro- 
organisms producing oxidations in the soil 
were destroyed for a single year, nearly the 
whole of the animal life of the earth would 
perish of hunger. Already practical results 
of immense importance have grown out of 
these achievements of chemical research. 
They have profoundly impressed tlie meth- 
ods of agriculture and systems of fertiliza- 
tion. If pease or beans be planted in a 
sterilized soil the growth of the plantlet 
produced will be limited by the nourishment 
contained in the seed. After a few' days 
of apparently vigorou- evolution, during 
which time the reserve stores of plant-food 
in the seeds liavc been consumed, the young 
plant will wither and die. — Wrr.KY Rela- 
tions of Chemistry to fndustrial Progress 
(Address at Purdue University, Lafayette, 
Ind., 1896, p. 36). 

1225- FERTILITY OF LAND DETER- 
MINED bV MOUNTAINS— E(jfeH on 
the Rainfall, — Imagine a southw'est wind 
blowdng across the Atlantic towards Ireland. 
In its passage it charges itself with aqiieou.H 
vapor. In the south of Ireland it encoun- 
ters the mountains of Kerry: the highest 
of these is Magillieuddy’s Reek«, near Kil 
larney. Now the lowest stratum of thi.s 
Atlantic wind is that which is most fully 


charged with vapor. When it encounters 
the base of the Kerry mountains it is tilted 
up and flows bodily over them. Its load 
of vapor is therefore carried to a height, 
it expands on reaching the height, it is 
chilled*in consequence of the expansion, and 
comes ^ovvn in copious showers of rain. 
From this, in fact, arises the luxuriant veg- 
etation of Killurney; to this, indeed, the 
lakes owe their water-suppljr. The cold 
crests of the mountains also aid in the work 
of condensation. 

Note the consequence. There is a town 
called Cahircivoen to the southwest of Ma- 
gillicuddy's Reeks, at which observations of 
the rainfall liave been made, and a good dis- 
tance farther to the northeast, right in the 
course of the soiithw’est wind, there is an- 
other town, called Portarlington, at which 
observations of rainfall have Mso be< 3 n 
made. Rut before the wind reaches the 
latter station it has pjissed over the moun- 
tains of Kerry and left a gi*eat portion of 
its moisture behind it. What is the result? 
At Cahirciveen, as shown by Dr. Lloyd, the 
rainfall amounts to 59 inche.s in a year, 
while at Portarlington it is only 21 inches. 
— Tynhall Forms of Water, § 8, par. 81, p. 
27. (A., 1890.) 

1220. FERTILITY TURNED TO BAR- 
RENNESS — Lund Upheaved across Bed of 
Stream. — On tlu? mainland near Lima, ami 
on the neighboring island of Ban Ix>renzo, 
Mr. Darwin fouml proofs that the ancient 
bed of the sea bad been raised to the height 
of more than eighty feet above water within 
the human epoeh, strata having been dis- 
covered at thiit altitmle containing pieces 
of cotton thread and plaited rush, togetlier 
with seaweed and marine shells. The same 
author learnt from Mr. Gill, a civil engi- 
neer, that he discovered in the interior near 
Lima, between ('asma and Iluaraz, the 
dried-up ebaiinel of a large river, sometimes 
worn through solid ro<'k, which, instead of 
continually ascending towards its source, 
has, in one place, a steep downward slope in 
that direetion, for a ridge or line of hill.^ 
lias been uplifted directly across the bed 
of the stream, which is now arched, fly 
these eliangcs the w'at<»r has been turned 
into some other course; and a district, ome 
fertile, and still covereil with ruins, and 
bearing the marks of ancient cultivation, 
has been converted into a desert. — L ykit, 
Principles of (Jeology, bk. ii, ch. 29, p. 502. 
(A., 18.5L) 

1227. FETISHISM, ORIGIN OF IDEA 

AND NAME^Z/fia^i/ Generalizations in Stmhj 
of Religions. — Professor Max Mtlller has 
done niemorahle service in the analysis and 
in the exposure which he has given u-^ 
the origin and use of the word ** fetishism,’ 
and of the theory which represents it as a 
necessary stage in the development of relig’ 
ion. It turns out that the word itself, nnd 
the fundamental idea it embodies, “ 
Wufd and an idea derived from one of those 
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popular superstitions which are so common 
in connection with Latin Christianity. The 
Portuguese sailors who first explored tlie 
West Coast of Africa were tliemsolves ac- 
customed to attach superstitious value to 
beads, or crosses, or images, or charms, and 
amulets of their own. These wer% called 
feiticos.” They saw the negroes attiu h- 
ing some similar value to various objects of 
a similar kind, and these Portuguese sail- 
ors therefore described the negro worsliip 
as the worship of “ feiticos.” President Do 
Hrosscs, a French philosopher of the Vol- 
Uiirean epoch in literature, then extemled 
the term “ fetish so as to include not only 
artificial articles, but also sneh great nat- 
ural features as trees, mountains, rivers, 
and animals. In this >vay he was enahleil 
to classify together, under one indiserini- 
inate appellation, many difTereiit kinds of 
worship and -many dilVeront stages in the 
history of religious development or deiay. 
This is an excellent example of the crude 
theories and false generalizations wliich 
have been prevalent on the subjci t of the 
origin of religion. First, there is the as- 
sumption that whatever is lowest in sav- 
agery must have been primeval — an assump- 
tion which is in all eases improbable, and 
in many cases must necessarily be false. 
Next there is groat carelessness in as<cr- 
taining what is really true even of existing 
.savages in respect to their religious beliefs. 
— Auoyi.l I' nit If of Satun\ cli. 12, p. 2S4. 
tlhirt.) 

1228. FICTIONS OF LAMARCK— .Vo 

hnoivn Iufttamr of Acquisition of Scir f>r- 
fians. — 1 must here interrupt ttie author's 
[ Lamarck’s 1 argument, by observing that 
no positive fai*t is cited to exemplify the 
.substitution of some entirely new sense, fac 
idty, or organ in Die room of some other 
supjiressed as useless. All the in^'lnnces ad 
diiced go only to prove that the dimen- 
sions and strength of luemhers and the ])cr- 
fection of certain attrilmtes may, in a hmg 
succession of generations, he lessened and 
enfeebled hv disuse; or, on the eontrary, be 
matured and augmented by active exertion; 
just as wo know that the po^^er of scent is 
feeble in the greyhound, wliile its swiftness 
of pace and its acuteness of sight are re- 
markahh* — that the harrier and .'^taghound, 
on the eontrary, are eoinparatividy slow in 
tln ir movements, hut excel in the sense of 
smelling. 

It was necessary to point out to the 
reailer this important chasm in the efiain 
of evidence, because he might otherwise 
imagine that I had merely omitted the il* 
hist rat ions for the saki* of brevity; but 
1^10 plain truth is that there were no ex- 
iunples to be found; and when Lamarck 
bilks ‘‘ of the efTorts of internal sentiment," 
I “the. influeneo of subtle fluids,” and “acts 
f>f organization,” as causes whereby animals 
plants may a(H]|uire new organs, he snb- 
^btntea names for things; and, with a dis- 
J'f'^rard to the strict rules of indiu tion, re- 


sorts to fictions, as ideal as the plastic 
virtue,” and other phantoms of the geolo- 
gists of the Middle Ages. — Lyell Principles 
of Ocolofjy, hk. iii, ch. 33, p. 571. (A., 

1854.) 

1220. FIG, DOMESTIC, IN THE 
UNITED STATES— GVeaf Fig-tree of Chico, 
Califoniia. — Fig-eulture has never amount- 
ed to much as an industry in thi.s country. 
Fig-trees grow abundantly throughout the 
South and in California, having been in- 
troduced by the early French and Spanish 
sidtlers, and there have been more or less 
frequent importations since. As a domestic 
fruit, the fig is of considerable importance 
in all the (iiilf and South Atlantic States. 
It is a common dooryard tree throughout 
this region. It has been grown with more 
or less success as far north as the lower 
Hudson River V'alley, and where w'cll cared 
for during the winter it will bear w'ell for 
years, evmi at these northern limits. In 
the South figs are used almost entirely for 
household ])urposes. 4'hev are eaten fresh 
from the tree and are served on the table 
with sugar and eieain. Tliev are also stewed 
and made into junldings and pies, and are 
iMniied and pn*'«.(‘rvcd. In this section figs 
arc occasionally, but siddom, dried for house- 
hold use, as they ripen at the period of 
summer showers, which makes drying dif- 
ficult. Much more of an etTort to produce 
a salable drii>d tig has been made in Cali- 
fornia than in the South, especially during 
the last twenty years, and a greater suc- 
<*(‘ss lia.s been secured, probably on account 
of tlu‘ drier elimalo. Fig-trees w'ore grown 
in California by the early Spanish padres, 
probablv a.s early as 1710, and have llour- 
ished throughout the soutliern part of the 
State, one of the largest and most remark- 
able tier-, in Ameriei growing as far north 
as Chico (130 miles north of San Fran- 
cisco), on tile Ridwell place, where it was 
planted in 1850. 

The writer saw this tree in 1898, and it 
is certainly one of the great horticultural 
ciiriositiis of the country. It is 11 feet in 
<*ircumferem*e near the base of the trunk; 
branches have grown down into the ground 
and sent u]) now' shoots, and the process has 
been repeated until a gnuind space of 150 
feet in diameter is covered by this one 
tree, giving a dense shade over a space big 
enough to a(‘eommodate a large picnic party. 
— lIow'AUi) Snip run I'ig Culture in the I uf- 
frd States (Yenr-hnoJ:' t>f the Department of 
Agrieulture, lUOO, p. 70). 

1 2:^0. FIG, THE SMYRNA, NATURAL- 
IZED IN CALIFORNIA— l»>Ti7urc of hyuit to 
Mature — I f Hit if of the Wild Varirtif, or 
i^aprifig, Dist'overed . — After the early , at- 
tempts to dry tigs in California had pro- 
gressed fm* some years it was gradually rcal- 
'iziMl that with the varieties then growing 
it was impossible to arrive at a product 
which should compare in quality or com- 
mercial value with the Smyrna fig of com- 
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merce. As a result, in 1880 and 1882, Mr. 
Gulian P. Rixford, of the San Francisco 
Bulletin^ imported into California, by the 
aid of E. F. Smithers, United States Con- 
sul at Smyrna, and A. Sida, an American 
merchant in Smyrna, about 14,000 cuttings 
of the supposedly best varieties of Smyrna 
fig-trees, 'these cuttings were widely dis- 
tributed an^l were known as the “ Bulletin ” 
cuttings. Til is effort received wide news- 
paper notoriety, and much was expected of 
it, but wlien the trees came into bearing 
it was found that the fruit invariably 
dropped on or before reaching the size of 
a marble. . . . 

In 1SS6 Mr. F. Roeding, a banker in San 
Francisco and pro])rictor of the Fanchcr 
Creek Nurseries of Fiesno, having become 
convinced that California could be made 
to grow as good a fig as could be grown 
in Smyrna, sent his foreman, Mr. \V. C. 
West, to Smyrna for the purjiose of investi- 
gating the lig industry on the sj>ot. Mr. 
West remainetl in Smyrna four months 
and succeeded in securing several thousand 
Smyrna fig cuttings, as well as cuttings of 
wild figs and a few of such varieties as are 
grown for home consumption. He was 
Avatched by the people constantly. He was 
refused the sale of cuttings, and finally suc- 
ceeded only by buying through a foreign res- 
ident, who was not suspected of any inten- 
tion to export. After a journey of several 
months the cuttings arrived in FreMio in 
good condition and were planted in 188S 
in the Fanchcr Cre<*k Nursery, 20 acrc*s 
being planted that year, 20 more in 1881), 
and in 181)1 an additional 20 acres. 

The importation at this time of the w’ild, 
or caprifig, cuttings was the most important 
step which had yet been taken toward the 
solution of the problem. This importation 
W’as dne to the tardy reeognitinn of the fa< t 
that the Smyrna fig, the .standard of • 
commerce, owes its peculiar llav<ir to the 
number of ripe seeds which it <*(uitains, and 
that these ripe seeds are only to he gained 
by the fertilization of the flowers of the 
Smyrna fig with pollen deriv«*d from the 
wild fig, or caprifig. [This, it was di*«cov- 
ered, is effected tli rough the inter|)osition 
of an insert. S«*e Inskcts.) — H ow'.\ui» 
Bmyrna Fig Culture in the Ignited States 
(Year-hook of the Depart tnmt of Agricul- 
ture, HJOO, p. SO) . 

1231. FIRE AND BROOM AS TOOLS 
OP WOMAN — Prirnifirr Conking VlenAilH. — 
As soon as the tree wa^^ frlled, or taking ad- 
vantage Ihe wind-giant’'^ sport, fw'oinenl j 
burned and harked otF a ronvenient length of ; 
the trunk; then, gathering from the forests | 
a supply <^f fat pine knots, they burned out ' 
the cavity of tlie future >»oiler. TlM*y care- 
fully watched the progress of the fire, and 
when it threatened to spread laterally they 
checked its course in that direction by 
means of strips of green hark or mud or 
water. As soon as t.hc ashes and eharred 
wood pr ‘Vented the further action of the 


fire, this marvelous Gill-at-all-trades n 
moved the fire and brushed out the d^bri 
with an improvised broom of grass. Thei 
by means of a scraper of flint which she ha 
made, she dug away the charcoal until sli 
had exposed a clean surface of wood. Th 
firing ^nd sbraping were repeated until th 
“ diigout ” assumed the desired form. Th 
trough completed, it was ready to do tli 
boiling for tlie family as soon as the mea 
could be prepared and the stones heatec 
This apprenticeship of fire in wood-w'orkin 
calls for woman’s help in more Industrie 
than one not strictly her own. — ^M aso: 
\Voman*s Share in Primitive Culture, ch. ^ 
p. fii. (A., 1894.) 

1232. FIRE AND ITS USES— FVres q 

Cave-men in the Mammoth Period — Orca 
Agency Utilized by Man Alone . — Man under 
stands fire and deals wdth it in ways quit 
beyond the intelligence of the low'er animals 
There is an old story how', in the forests o 
equatorial Africa, w'heii travelers had goin 
away in the morning and left their fire 
burning, the huge manlike apes called pen 
gos (probably our gorillas) would come am 
.sit round the burning logs till thc»y wcni 
out, not having the sagacity to lay mon 
wood on. 1’his story is often repeated t( 
contrast human intelligence with the chil 
ness of even the highest apes. Of coiii*i( 
there had been forest-fires in ages Ixdnn 
man, as when the trees had been set ii 
flames by lightning or by a lava-stream 
But of all creatures man alone has knowr 
how to manage fire, to carry it from j)!a<'i 
to place with burning l>rands, and when if 
went out to produce it afre‘*.h. No savant 
tribe seen)s rc‘ally to have h«*(»n foijinl 
h/W’ .as to he without fire. In tlu* limestone 
caverns, among the relics of the mammoth 
p«*riod. mc)rscls of <*harconl and burnt hoiuH 
arc foinid enihcd<lcd, which -^how that even 
in that remote antiquity the rude cave-men 
made fires to cook their femd and w’urm 
themselves Hv. — 'F ylor Anihrojmlogy, ch. H, 
p. 2f;0. (A.,’ 1899.) 

1 233. FIRE A NECESSITY OF CIV* 
ILIZATION — Once Deified -^Primitive Fire 
irtft'ship. — Keinemher now' that fire is one of 
the most valuable servants of inankiml: 
that it is tlM‘ source of all artificial beat 
and light; that in the steam-engine it H 
the apparent origin of that power whith 
aniiriates the eommeroo atul the industry <h 
the civilized worhl; that umlcr its inlhienn* 
iron becomes plastic, and the ores give tip 
their metallic treasures: that it is, in Inn’* 
the agent of all the arts — and you cannot 
wonder that in a ruder age the Komaiis 
should have entlironed its presiding deity on 
Glytujms, or the Persians w'orshiped 
supposed essence as divinity 
Prtigion and Chemistrif, ch. 3, p. 84. 
1807.) 

1 2.‘?4. FIRK ENABLES MAWTCS^ 
DUE THE EARTH— It, ih scarcely possil'W 
to conceive of man without fire. Very cai ly 
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in history he discovered the Promethean 
spark, and a trpn of blessings came with its 
advent. The light and warmth of the sun 
kvere let into his cheerless dwelling. Forests 
ind jungles, with their poisonous malaria, 
noxious insects, venomous serpents, and 
ravening beasts were subdued or quickly re- 
moved. Life was prolonged by the cooking 
nf food and by the ability to preserve it for 
future use through drying, smoking, roast- 
ing, etc. In the open the hunter sleeps se- 
cure from ravenous beasts so long as«his fire 
is burning. 

Ill old archeological sites in Europe, rep- 
resenting the remains of the cave-men of the 
Mousterian epoch in France and Belgium, 
are found flints that have been cracked by 
Are, fragments of charcoal, burnt bones that 
liave been split for the marrow’. — Masox 
Griffins of Invention, ch. 3, p. 84. (S., 

1899.) 


and the enemy, of man. From that far dis- 
tant epoch even down to our day, fire, in 
various forms and in ever-widening spheres 
of action, has not only ministered to the 
necessities and the enjoyment.s of man, but 
has been the greatest, the essential factor, 
in that continuous increase of his power 
over Nature which has undoubtedly been a 
chief means of the development of his in- 
tellect and a necessary condition* of what w’e 
term civilization. Without fire there would 
have been neither a bronze nor an iron age, 
and without these there could have been no 
eilective t<Kjls or weapons, with all the long 
succession of mechanical discoveries and re- 
finements that depended upon them. With- 
out fire there could be no rudiment even of 
clieinistry, and all that has arisen out of it. 
\\ ithout fire much of the earth’.s surface 
would be uninhabitable by man, and much 
of what is now’ wdiolesome food w’ould be 


1 235. FIRE FROM FLINT AND STEEL 

— Progress to Friction Matches, Argand 
Burner, (Jas and Electric Lighting. — One of 
the most vivid recollections of my childhood 
is of seeing the cook make tinder in the 
evening by burning old linen rags, and in 
the morning, with flint and steel, obtaining 
the spark which, by careful blowing, sprea(I 
sufiiciently to ignite the thin brimstone 
match from w’hich a candle was lit an I fire 
secured for the day. The process was. how- 
ev«‘r, sometimes a tedious one. and if the 
tinder had accidentally got damp, or if the 
flint were worn out. after repcate<l failures 
a light had to be oblaim^l from a neighbor. 

Ai that time there were few savages in any 
part of the world but could obtain fire as 
easily a.s the most civilize»l of mankind. 

. . . About 1 s;M, phospluu’us began to be 

used with other mat4*rials to cause more 
easy ignition, and by IS40 these mate]ie< 
became fto cheap as to come into general u>e 
in place of the old flint ami steel. . . . 

Whereas dow’n to the end of the last eeiitury 
our niode.s of prcxlueing and utilizing light 
were almost exactly the same as ha<l l)een in | 
use for the preceding tw’O or three thoU'-and ! 
years, in the present century we have nnule ' 
no loss than three new ileparturo'^. all of 
'vhich are far superior to the methods of our 
forefathers. These are: (1) the improve- 
uiont in lamps by the use of the principle of 
jbe Argand burner and chimney; (i!) light 
by coal-gas; and (3) the various modes 
electric lighting. — WAi.i.ArK The Wonder- 
Prntury, ch. 4, pp. 2«-30. (1). M. .S; ( o.. 

1899.) “ 

1 230. FIRE, ITS SERVICE TO SCI- 
ENCE— Afan’a FHend and Servant — A Chief 
roctor of Civilisation — Oire.^t Power over 
Jflfurc. — Ix)oking back through the long 
viata of human history, the one step 
'9 Tnaterinl progress that seems to he really 
JJ'Uiparable in iniportnne<* wdth several of 
u.r have just made. was. w’hen fin* 

first utilized, and heeame the servant 
the friend, instead of being the master 


j useless to him. Without fire he must al- 
! ways have remained ignorant of the larger 
i part of the world of matter and of its mys- 
terious forces. Tie might have lived in the 
warmer ]>arts of tlie earth in a savage or even 
in a partially civilized condition, but he 
<ould never have risen to the full dignity 
of intellectual man. the interpreter and mas- 
ter of the forces of Nature. — W alt.ack The 
Wonderful Century, eh. 1, p. 2. (D. M. &; 
(’o.. 1S90.) 

1237. FIRE KINDLED BY PRIMITIVE 

MAN — Anstralian Deviees. — The Australians 
<»htain fire by rubbing together two pieces of 
wood, 'rile pro<*ess. however, being one of 
considerable labor, particularly in damp 
weather, great care is taken to prevent the 
fire, when once lighted, from becoming ex- 
tinguiduMl. For this reason they often carry 
j with them a cone of Banksin, which burns 
{ slowlv. — .\vKm UY Prehistoric Times, eh. 13, 

‘ p. 425. (A., 1000.) 

i lS38. Origin of Flint and 

! Bied — The Fire-drill. — ^The fire-drill is a 
means of converting mechanical force into 
heat till the burning- point of w’ood is 
reaehctl. Hut all that is really wanted is 
a glowing hot particle or spark, and this 
can he far more easily got in other ways. 
Breaking a nodule t)f iron pyrites picked 
up on the seashore, and with a hit of flint 
>t liking sparks from it on tinder, is a way 
of tiremaking quite superior to the use of 
the wooden drill. It was known to some 
modern 'Ravages, oven the miserahlo natives 
i of Terra del Fiiego; to the prehistorie men 
of Kuropo, as a])]>ears from the hits of py- 
rites found in their eaves; and of course to 
the old civilized world, as witness the Greek 
name of the mineral, purifes, or ‘‘ fiery.” 
Substitute for this a piece of iroh. and we 
have the flint and steel, the ordinary appa- 
raius of nations from their entry into the 
I iron age till modern times. \oi even this 
I has lunv been so diseardod that the old- 
' fashioned kitchen tinder-hox with its flint 
I and T-shaped steel, and dainpor for pre- 
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paring the tinder from scraps of burnt linen 
to li^ht tlie briinstone-inateh with, has be- 
come ii curiosity wortli securing wlien found 
by chance in some farmhouse. — Tylor Aii- 
i'hropology, ch. 11, p. 202. (A., 1899.) 

1289. FIRE, KINDLING OF, IN BRA- 
ZILIAN FOREST — Frimitiue MetlunfM Still in 
Usi — Simph- Comfort of Lift' in WHdrnuss, 
— We landed ami prepared for breakfast. 
It was a pretty spot — a clean, white, sandy 
beach beneatli tl»e shade of wide-spreading 
trees. Joacpiim made a fire. Me tir:^l 
scraped fine shavings from tlie midrib of a 
bacaba-palm leaf; tluse he ])iled into a lit- 
tle heap in a dry jilace, and then struck a 
light in his bamboo tinder-box with a piece 
of an old file and a llint, the tinder being 
a felt-like, soft substance manufactured by 
an ant ( Folyrhacliis bif<pinosi(s ). My gentle 
blowing the shavings ignited, dry .‘sticks 
were piled on them, and a good tire soon 
resulted. He tlu'ii singed and prepared the 
cutfa, finishing by running a spit through 
the body, and fixing one end in the ground 
in a slanting position over the fire. We 
had brought with us a bag of farinha and 
a cup containing a lemon, a dozen or two 
of fiery red ])(*pper^, ami a few spoonfuls 
t»f salt. We hreakfa'^led heartily when our 
cutia was roastiMl, and wa<lied the meal 
down with a calabash-full of the pure water 
of the river. — M at?:s X at urn list on the 
River Amazon, ch. 5, p, 008. (Hum., 1880.) 

1240. FIRE LIFTS PALL OF NIGHT 

— Makes a Waif through Darknt ss.~-Cnu\ 
the savage could command lire, the clouded 
evening sky left him as if sightless for toil, 
for -[lort, for e-cafie from i a veiling beasts 
and ‘-iidden tem])c>ts. If liis feet found a 
beaten path, it was easy to rtrav from it 
in darkne-'S, perchance to jiay the penalty 
with his life. Mis lowly hearth, heafied 
with crackling bought, clieercd even iimre 
with it^ light than with its warmthf It 
drew to its rays the industries of flint and 
needle; its lit fill beam cre.ited man's first 
home. — Ii.ii.s I'lanir^ Khrtririty, and the 
Camera, ch. 3, p. 25. (D. & McC., 1900.) 

1241. FIRE, RIVERS OF— Modern Street 
Quarried through I.ara — Man's J nat f*ntiun 
to Warnings of Xature. — lJu ruing torrents 
have often taken their course through the 
streets of Torre del (ir(*co, and consumed 
or enclosed a large portion of the town in 
solid rock. It ^eems ]»rob:il>le that the de- 
struction of three thousand of its inhabit- 
ants in 1031, whicli some accounts attribute 
to boiling water, was principally due to one 
of those ’alluvial floods which we before 
mentioned; but, in 1737, the lava itself 
flowed through the eastern side f.f the town, 
and afterwards reached the sea; and, in 
1794, another ciirrent, rolling over the we.st- 
em side, filled the streets and houses, an<l 
killed more than four hundred person.s. Th«* 
main street is m>‘v fpiarried through this 
lava, which supplied building-stones for new 


houses erected where others had been an- 
nihilated. The church \vas half buried in 
a rocky mass, but the upper portion served 
as the foundation of a new cdiliec. 

The number of the ])opulatiou at present 
is estimated at fifteen thousand; and a 
satisfactory answer may readily be re- 
turiH'd to those who inquire how the in- 
habitants can be so “ inattentive to the 
voice of time and tlie warnings of Nature,” 
as to rebuild their dwellings on a spot so 
often devastated. No neighboring site un- 
occupied by a town, or which would not 
be equally insecure, combines the same ad- 
vantages of proximity to the capital, to the 
sea, ami to the rich lands on the flanks of 
Wsiivius. If the present population wen* 
exiled, they would immediately be replaced 
by another, for the same reason that the 
Maremma of Tuscany and the Campagiia 
di Roma will never be depopulated, altlio 
the malaria fever eominits more havoc in 
a few years than the Vesuviaii lavas in 
many centuries. The district around Naples 
sup])lies one amongst innumerahle examples, 
that those regions where the surface is most 
frequently renewed, and where the renova- 
tion is accompanied, at dilTereiit intervals 
of time, by partial destruction of animal 
ami vegctalile life, may nevertheless lx* 
amongst the most habitable and dedightful 
on our globe. — Lyell Frinciples of Ocologg, 
bk. ii, cii. 24, p. 394. (A., 1854.) 

1242. FIRE, SACRED, KINDLING OF 

BY BRAHMANS — Superstition CwwecraUs 
Ancient ('sage . — [Tn India] tho people have 
for ages kindled fire for practical use with 
the Hint and steel, yet the Rraliman.s, to 
make the sacred lire for the daily sacrifice, 
still ii>e the barbaric art of violently bor- 
ing a pointed stick into anotlier piece of 
wo<;d till a spark conies. Asked why tiny 
thu.s wa>te their labor when they know lat 
ti'r, tlu'v answer that they do it to get pun* 
ami holy fire. Rut to us it is plain that 
they aie really keeping up by -unchanging 
cn>t(Uii a remnant of the nid(*r life oner 
led by their remote ancestors. — TYi.on /1/i- 
(hropologg, ch. 1, p. 1(1. (A.. 1899.) 

1243. FIRE STARTED WITH ICE- 

A i*aradox of Science.— Ami now 1 will sub- 
stitute for our glass lens one of a more 
novel character. In a smootli iron niohl 
a lens of pellucid ice has been formeil. 
IMacing it in the position occupied a im' 
ment ago by the glass lens, 1 can see the 
beam brought to a sharp focus. At tlw 
focus I place a bit of black paper, with n 
little giin-eottoh folded up within it. The 
paper immediately ignites and the cotton 
explodes. Strange, is it not, that the beam 
should possess such heating power after 
having passed through so cold a substance? 
In his arctic expeditions Dr. Seoresby suc' 
eeeded in exploding gunpowder by the sun B 
rays conVerged by large lenses of ice; here 
v'A have succeeded in producing the effect 
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with a small lens, and with a terrestrial 
source of heat. — Tyndall Lectures on Light, 
lect. 5, p. 170. (A., 1808.) 

1244. FIRE, THE BEAUTY, MAJES- 
TY, AND UTILITY OF — A Destroying Dower 
Tamed To Minister to Human Needs, — Wlio 
is not struck with the splendor of a bril- 
liantly lighted hall or theater? Indeed, the 
beauty and luster imparted to large rooms 
by judicious lighting have no small share 
in the production of the vivacity felt by 
the audience generally. Turning to com- 
bustion on a large scale, with Haines raging 
in uncontrollable fury, and material un- 
dergoing rapid destruction, there is prob- 
ably no phenomenon in Nature, except, per- 
haps, the electric discharge, that impresses 
us with a stronger feeling of awe. A con- 
flagration, from a bonfire to a building in 
flames, from a chimney on fire to a blast- 
furnace belching forth its liery tongues 
high into the air, is a fit emblem of un- 
governable fury and relentless destruction. 
But it is more to our present purpose to 
regard flame as an instrument for good 
rather than evil. Most of the comforts and 
luxuries and even necessities of modern civ- 
ilized life are due directly or indirectly to 
its agency; indeed, it would be ditlicult 
to name an art or manufacture which does 
not owe to flame its very birth. At home 
and abroad, in the house, the street, and 
the mart, we are surrounded by a multitude 
of substances which have been produced by 
the application of heat in one form or an- 
oiher. — Lowe Nature-Studies, p. 1. (Hum., 
1888.) 

1245. FIRMNESS OF THE ‘‘SOLID 

EARTH'* — Its liigulity as Great as (hat of 
Steel, — [SiiKc the attraction of sun and 
moon acts on land as really as on water, 
it was suggested in 1808] that this criterion 
might, by the aid of a prolonged series of 
exact tidal observations, be juactically ap- 
plied to test the interior condition t)f our 
planet. In 1882, acconlingly, suitable data 
extending over thirty-three years having 
at length become available, Professor (5. 
H. Darwin performed the laborious task of 
tlieir analysis, with the general result that 
the ‘‘ctTeclive rigidity’’ of the earth’s mass 
must be at least as great as that of steel. — 
Clkrke JUsiorif of Astronomy, pt. ii, ch. 7, 
p. 317. (Bl., 1893.) 

1 246. FISH CANNOT LIVE IN GREAT 
SALT LAKE — X/Otrer Organisms Flourish — 
Aquatic Birds Find Food. — The brine of the 
[Great Salt] lake is so ooncentrated tbat 
fish cannot live in it, but it furnishes a con- 
genial home for small crustaceans known as 
brine shrimps (Aricmia) and for the larvir 
of dipterous insects. These are abundant at 
certain seasons, but not in such vast num- 
bers as in some of the more alkaline lakes 
on the west side of the Great^Basip. Tt has 
been stated that the vast nuinbers of crusta- 
ceans and of larvffi- in these waters are due 


to the fact that there are no fishes or other 
animals in the lakes that could prey upon 
them; aquatic birds, however, feed upon 
Hiem in great numbers, but still they swarm 
in countless myriads. Their food seems to 
be minute algjc, of which several species 
have been described. — Kussell Lakes of 
North America, ch. 4, p. 83. (G. & Co., 

1895.) 

1247. FISH EJECTED FROM VOLCA- 
NOES — Life in Subterranean jMkes — Deluges 
of Mud in ike Andes. — Deluges are often 
caused ill the Andes by tlie liquefaction of 
great masses of snow, and sometimes by the 
rending open, during earthquakes, of sub- 
terranean cavities lilleil with water. In 
tliese inundations fine volcanic sand, loose 
stones, and other materials which the water 
meets with in its descent are swept away, 
and a vast quantity of mud. called “ moya,” 
is thus formed and carrieil down into the 
lower regions. Mud derived from this 
source deseended, in 1707, from the sides of 
Tungurahua in Quito, and filled valleys a 
thousand feet wide to the depth of six hun- 
dred feet, damming up rivers and causing 
lakes. In these currents and lakes of inoya, 
thousands of small lish arc sometimes en- 
veloped, which, according to Humboldt, have 
lived and multiplied in siditerranean cavi- 
ties. — J..YKIX Prineiplrs of Geology, bk. ii, 
eh. 22, p. 348. (A., 1854.) 

1 248. Pestilence Resulting 

from Decay of Volcanic Fishes. — Subter- 
ranean lakes, communicating by various 
ehanni'ls witli the mountain streams, are 
frequently formed in deep and vast cavities, 
either on the declivity or at the base of vol- 
canoes. When the whole mass of the volcano 
is powerfully shaken by those earthquakes 
which precede all orujitions of fire in the 
.'\ndes, tlie suhterraneau vaults open and 
pour forth streams of water, fishes, and tu- 
faccous mud. 'lids singular phenomenon 
brings to mind the Pimelodes Cyclopum, or 
the Si lures of the C’yelops, which the in- 
habitants of the plateau of Quito call 
Prefiadilla, and of which I gave a circum- 
stantial account soon after my return to 
Europe. AMieii. ou the night between the 
19th ami 20th of Juno. 1(508, the summit of 
Mount Carguairazo, situated to the north of 
Chimborazo, and having an elevation of 
more than 10,000 feet, fell in, all the eoiin- 
try for nearly 32 square miles was eovered 
with mud and fishes. .V similar eruption of 
fish from the. volcano of Imhahuni was sup- 
posed to have caused the putrid fever whieli, 
seven years before this period, raged in the 
town of Ibarra. — Humuoldt Views of Na- 
ture, p. 307. (Bell, 1806.) 

1 240. FISH ITS OWN LIGHT-BEARER 

— Tn Opostomias inicnpnus,a dark black fish 
living at a depth of over 2.000 fathoms, 
there are two rows of owl la r organs running 
down the sides of the body from the head to 
the tail. In the living animal they are said 
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to shine with a reddish luster. — ^H ickson 
Fauna of the Deep Sea, ch. 4, p. 78. (A., 

1894.) 

1250. FISH KILLING HORSES— 

Electric Eel — Electricity in the Waters . — 
The crocodile and the jaguar are not, how- 
ever, the only enemies that threaten the 
South- American horse; for even among the 
fishes it has a dangerous foe. The marshy 
waters of Bera and Bastro are filled wdth 
innumerable electric eels, who can at pleas- 
ure discharge from every part of their slim3% 
yellow-speckled bodies a deadening shock. 
This species of (iymnotiis is about five or six 
feet in length. It is powerful enough to 
kill the largest animals when it discharges 
its nervous organs at one shock in a favor- 
able direction. It was once found necessary 
to change the line of road from Uritucu 
across the steppe, owing to tlie number of 
horses which, in fording a certain rivulet, 
annually fell a sacrifice to these gyinnoti, 
W’hich had accumulated there in great num- 
bers. All other species of fish shun the vi- 
cinity of these formidable creature.s. Even 
the angler, when fisliing from the high bank, 
is in dread lest an electric shock should be 
conveyed to him along the moistened line. 
Thus, in the^e regions, the electric fire 
breaks forth from the lowest depths of the 
waters. — H i mboi.dt Vicirs of Xaturc, p. 17. 
(Bell, 1896.) 

1251. FISHES ENTICED WITHIN NET 

— With a humoristic sideglance at human 
relations. Aelian describes how a delicate 
Mediterranean fish, called Scarus, was 
caught. A female fish was fastened to a line 
weighted with lead and then dragged to the 
spot over which the nets had been .spread. 
Then after the males, in their fatal amo- 
rousness. had followed cIom* enough, the 
fisher would drop his lead into the net, and 
the female together with the whole of her 
dazzled following would be drajrgecl within. 
— Dos Eh i hi i (h n Volkmi fh s 
AJfrrfhums. (Tran-^lated for Scientific Sidc^ 
LiyhtH.j 

1252, FISSURES, VAST AND DEEP, 
FORMED BY EARTHQUAKES -i'Vogifdj/ of 
the '* Solid Earth .'' — The magnitude of .some 
of the fisMircr* formed during Ithe (’ala- 
brian] earthquuke ;dTor«ls ‘Startling indica- 
tions of the trcmcndoiH violence of the 
earth's internal Ihrcjc^. (Jrimaldi observed in 
the territory of San Fili a n('wly formed ra- 
vine half a mih* hmg and twenty-five feet 
deep, and another -»f similar dimensions in j 
Rosarno. In the di-^tri^•t of IMaisano three 
enormous fi-sures were forfned : one a quar- 
ter of a mile haig. aboiit thirty feci in width, ' 
and 225 feet deep; the secon<l, three-quar- 
ters of a mile long. l.V) feet broad, and 100 
feet deep; ami the third, iicarlv’ a mil" long, 
105 feet broad, and thirty feet, deep. If a-iiy 
evidence were recpiired as to the true nature 
of the disturbance, it would be found in the 
remarkable motion- of masses slightly at- 
tached to the sfjrfacc .soil. Paving-stones 


w^ere flung into th6 air, masses of loose soil 
i flung in showers over the surrounding ob- 
jects. — Proctor Notes on Earthquakes, p. 
4. (Hum., 1887.) 

1253. FIXITY IN CHANGE— TTieaowd 
about a Mountain-top. — Mr. Daniell has ob- 
served, in his meteorological essays, that a 
cloud sometimes appears fixed on a moun- 
tain summit, while the wind continues to 
blow over it. The same phenomenon here 
presented a slightly different appearance. 
In this case the cloud was clearly seen to 
curl over, and rapidly pass by the summit, 
and yet was ludther diminished nor in- 
creased in size. The sun was setting, and a 
gentle southerly breeze, striking against the 
southern side of the roek, mingled its cur- 
rent with the colder air above; and the 
vapor was tliiis condensed: but as the light 
wreaths of cloud pas.scd over the ridge, and 
came within the influence of the warmer at- 
mosphere of the northern sloping hank, they 
were immediately redissolved. — Dauwix 
Naturalises Voyage around the World, ch. 
2, p. 28. (A., 1898.) 

1 254. FIXITY OP SOLIDS DELUSIVE 

— The Flowing of Metals — Lead and Gold 
Interpenetrate Each Other. — One of the 
most characteristic properties of gases and 
Ihpiids is that of readily mixing together 
when placed in <*ontact. But it has recent- 
ly been sliown that solids also mix, tho 
very much more slowly. If a cube of lejul 
is placed upon one of gold, the surface'^ 
of contact b(*ing very smooth and true, and 
he lt‘ft without any pres.sure hut their own 
weight, and at ordinary temperatures, for 
about a month, a minute quantity of gold 
will he found to have permeated through 
the lead, and can he detected in any pan 
of it. Metals may thus he said to flow 
into each other. — W allace The Wonderful 
Century, ch. 7. p. 50. ( D. M. & Co., 1899.) 

1 255. FIXITY OF THE EARTH ONCE 

ASSUMED — Vomnogmiy of Homer — Thought 
of the Earth as Detached a Surprise — .ill 
Subterfuges of Support Fail — “ lie Stretch- 
eth Out the North over the Empty Place, 
and l/angeth the Earth upon Nothing ** (dob 
xxri, 7). — At the epoch of Homer ( about 900 
years before our era) it was believed that 
the earth, aurro\in<led by the river Okeaiios, 
filled the lower half of the eeh*stial spher«‘, 
while the upper half ext<*nded above, and 
that Helios (the sun) extinguished his fire.'i 
each evening and relit them in the morning 
after bathing in the dwp waters of the 
f»<ean. . . . Many Greek astronomers 

still believed, 2,000 years ago, that the 
stars were fires Jed by exhalations from 
the earth. They w'ero Boon forced to re- 
mark that the Biin, the moon, the plane! ■<. 
and the starB ri.se and set, and that during 
t!)o hours which elapse bctwiH'n their setfing 
and their rising it was absolutely necessniv 
that the stars should pass under the earilL 
Cinder the earih! What a revolution is 
these three words! Up to that time they 
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had supposed that the world extended to 
infinity below our feet, solidly founded for- 
ever, and, without comprehending this in- 
finite extension of matter, they remained 
in ignorance and believed in the firm solid- 
ity of the earth. But when the curves de- 
scribed by tlie stars above our heads were 
continued*, after they set below the horizon, 
to start again when they rose*, it was neces- 
sary to imagine the earth pierced right 
through with tunnels large enough to per- 
mit the passage of the, ceh‘stial torches. 
. . . But the idea of supporting the 

earth on mountains or otlierwiM* <jnlyevad<*s 
the dilliculty, for these mountains, ele- 
phants, or columns would, of course, re- 
(piire to rest on some lower foundation. As, 
moreover, the sky seems to turn round in 
one piece, the subterfuges invtmted in ord«u* 
to preserve for the earth something of its 
(supposed] original stability at last disap- 
peared by the force of circumstances, and 
they were obliged to admit that thf atrth in 
isolated in all its parts. — Flam Marion Pop- 
ular Astronomy, eh. 1, p. o. (.V.) 

1250. FLAME THE FRANKENSTEIN 
OF ALCHEMISTS— 77ic Real Wonder-worker 
— Man Must Work irith .\at arc's J.aas.-- 
Flaiia; was the mighty Frankenstein to 
whom the old ahluMuists looked for aid in 
tljeir visionary sehemes of transmutation: 
hut since tlie time of those assiduous but 
misguided ])hiloso]>hers, tlaiue has worked 
greater wonders than ever entered into th<*ir 
wildest fancies. 'Phe diligent experimenter 
may be assured that mueh still remains un- 
disclosed, and that by means of the Bunsen 
burner,* blowpipe, ami blast-gas furmue, 
<li'<coverie.s have yet to be imule which nill, 
at the same time, startle ami benetit the 
world. Our experiments, however, must 
not be simply tentative; they must l^e be 
gun, 4‘ontinued, and eiubsl in ae<*or<lamv 
.with physical laws, whicdi will m'ver eh;nig<‘, 
wliatever may b<» the ultimate revolution 
ill scientific theories. By lu'at the eleim iits 
can be .separati'd, and by the same agency 
Uu'y can be eombine<l; the more perfect, 
therefore, our knowledge of chemical action 
and reaction, the more liktdy are our re- 
searches to terminate in satisfaet»>ry re- 
siiUj*. — Lo>ve Saturc Studies, p. It) (Hum.. 
18SS.) 

VIST. FtAVORS AND ODORS chem- 
ically PRODUCED — Ft 'uit - sirajm — Old 
lln/f.y and Whiskies Saeeessf ally Imitated. 

Pile delicious fruit-sirups expresslv pre- 
pared from tlie fruits themselves, whndi we 
find advertised at the allege<l soda-f<mntaiiis, 
in most eases, the pnaiiiets of the chem- 
ical laboratory. The achievements of syn- 
llietic conquest have been pushed even to 
^ greater extent, and we find it possible in 
‘ Pfciduee mixtures of ethers and essential 
the pure fabrications of, the chemi?'!, 
J'hieh resemble in every respect the natural 
pi*odu(.tH arising from the aging of whisky 
*iiid wine. With n half-dozen bottles of es- 


sences which you may purchase in Cincin- 
nati, a barrel of alcohol which you can get 
from one of Uncle Sam’s bonded 'warehouses, 
and a pound of burnt sugar which you can 
make yourself, you can in a fe\v hours make 
two barrels and a half of ten-year-old Bour- 
bon. In this day, when groat universities 
spring up in a night, with all the facilities 
ami apj)ointments wliich centuries were sup- 
posed to produce, it is not so strange to 
find the chemist also unnihilating time 
and oliliterating sj)ace. — WiLKY Relations 
of Chemistry to Industrial Proyress (Ad- 
dress at Purdue Unirrrsity, Lafayette, Ind., 
isyti, p. 

1 258 . FLIGHT OF BIRDS A NATURAL 
GIFT — Young Swallows Fly Perfectly with Xo 
Instruction. — Mr. Spalding’s observations 
on this point are conclusive as to birds 
(Sature, xii, 507) : 

“ Birds,*' lu‘ says, “ do not learn to lly. 
Two years ago I sluit up five unfledged swal- 
lows in a small box, not much larger than 
the nest from wliieh they were taken. The 
little box, wliieh had a wire front, was 
hung on the wall near the nest, and the 
young swallows were fed by their parents 
through tlie wires. In this confinement, 
where they could not even extend their 
wings, they were kept until after tliey wvre 
fully Hedged. . . . On going to set the 

|>ri''oners fr(*e, one was found dead. , . . 

'Phe remaining ftuir were allowed to escape 
one at a lime. Two of these were percep- 
tibly wavering and unsteady in their flight. 
Om* of them, after a flight of some ninety 
yanls, disappean*d among some trees.” Xo. 

and Xo. 4 ” never Ikwv against anything, 
nor was tliere, in their avoiding ohjeets, 
any appreeiahle dill’erenee between them and 
the old hiriU. No. 3 swept round the Wel- 
liiigtonia, and Xo. 4 ro'^e over the hedge, 
just as we s<‘e the old swalbnvs doing every 
hour of the day. I have this summer veri- 
1i<*d these observations. Of two swallows 
I had siinilailr contined, one, on being set 
free. Hew a yard or two close to the ground, 
ro-'C in tlie diia'ction of a beech-tree, which 
it gracefully avoided; it was seen for a con- 
siilerahle time sweeping round the beeches 
and ])erforming magnificent evolutions in 
the air high above tliem. 'Phe other, which 
was observed to boat the air wdth its wings 
more than usnal,, was soon lost to siglit 
bebiml some tr('»*s. Titmice, tomtits, and 
wr(*ns I have made the subjects of similar 
observations, and with similar results.” — 
James Psueholoqu, vol. ii, cli. ‘24. p. 40t). 
(H. H. & l\i., ISPfi.) 

1 250. FLOOD AT TIVOLI- Hi mrA and 

Dwellings Dtslroyed — Ancient Pagan Tem- 
ple Spared. — The younger IMiny, it will be 
remembered, describes a tbxid on the Anio, 
which destroyed woods. ro<*ks. ami houses, 
with the most suniptnons villas ami works 
of art. For four of five centuries eonsee- 
utively. this ** headlong stream,” as Ibnaec 
truly called it, has often remained within 
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its bounds, and then, after so long an in- 
terval of rest, has at dillerent periods inun- 
dated its banks again, and widened its 
channel. The last of these catastrophes 
happened loth Nov., 1826, after [continu- 
ous] heavy rains. . . . The waters appear 

also to have been impeded by an artiiicial 
dike, by which they were separated into two 
parts, "a short distance above Tivoli. They 
broke through this dike, and leaving the left 
trench dry, precipitated tlieinselves. with 
their whole weiglit. on tlie right side. Here 
they uiideriniiu‘d, in the course of a few 
hours, a high el ill’, and widened the river’s 
channel about tifteen paces. On this height 
stood the .church of St. Lucia, and about 
thirty-six houses of the town of Tivoli, 
which were all carried away, presenting, 
as they sank into the roaring Hood, a ter- 
rific scene of destiniction to the spectators 
on the opposite bank. As the foundations 
were gradually removed, i*ach building, 
some of them edifices of (onsiderable height, 
was first traversed with numerous rents, 
which soon widene<l into large fi'^'^urcs, un- 
til at length the roofs fell in with a crash, 
and then the walls sunk into the river, and 
were hurled down the cataract b<dow. 

The destroying agency of the flood eame 
within two hundred yards of the pre<ipiee 
on which the beautiful temple of Vesta 
stands; but fortunately this precious relie 
of anti<iuity was sparc'd, while the wreck 
of modern structures was hurled down the 
abyss. — Ly>:ij, Prindplrs of bk. ii, 

eh: 14, p. 212. (A., isr,4.) 

1200. FLOOD IN THE WHITE MOUN- 
TAINS — Mouhtnin StrHun /yccoaos n Torrnit 
— Draih Found in Srekinp Frfufjr. — Two 
dry seasons in the White Mountains, in New 
Hampshire ( Tnited St.ites), were followed 
by heavy rains on the 2slh of August, lS2fi, 
wIk'II frean the steep and lofty declivities 
which rise abruptly on both sides of the 
Kiver Saco iiiniiui('i\d)le rocks and stones, 
many of sufficient size to fill a efiinmon 
apartment, were d<*ta. hed. and in tln*ir de- 
scent swept down before them, in one pro- 
miscuous and frightful ruin, forests, shruh.s, 
and the eartlj wliicli sustained them. A It ho 
there are numerous indi<'ations on the steep 
sides of these hills of former slides of the 
same kind, yet no tradition had been handed 
down of any similar catastrophe within the 
memory of man, and the growl li of the 
forest on the verv spots now devastated 
clearly showed that for a long interval noth- 
ing similar had o<enrrcd. One of these 
moving massos was afterwards found to 
have slid three miles, with an average 
breadth of a quarter of a mile. Tlte natural 
excavations commenced generally in a 
trench a few yards in depth an<l a few rods 
in width, and de-icenrlcd the mountains, wi- 
dening and deepening till they became vast 
chasms. At the base of these hollow ravines 
was seen a confuse. 1 mass of ruins. ,'*onsi.st- 
ing of transported er.rth, gravel, rooks, and 
tree& Forests of spriice-lir and hemlock, a 


kind of fir somewhat resembling our yew in 
foliage, were prostrated with as much ease 
as if they had been fields of grain; for, 
where they disputed the ground, the torrent 
of mud and rock accumulated behind till it 
gathered sufiicient force to burst the tem- 
porary barrier. 

The valleys of the Ammonoosuc and Saco 
presented, for many miles, an uninterrupted 
scene of desolation, all the bridges being 
carried away, as w^ell as those over their 
Irihutary streams. In some places the road 
was excavated to the depth Off from fifteen 
to twenty feet; in others it was covered 
with earth, rocks, and trees to as great a 
height. The water flowed for many wrecks 
after the flood, as densely charged with 
earth as it could be without being changed 
into mud, and marks W'ore seen in various 
localities of its having risen on either side 
of the valley to more than twenty-live feet 
above its ordinary l(*vel. ^tany sh(‘ep and 
cattle were swept away, and the W'illey 
family, nine in number, who in alarm had 
deserted their house, were destroyed on tln‘ 
hanks of the Saco; seven of their mangled 
bodie.s were afterwards found near the river, 
buried beneath driftwood and mountain 
ruins. — T ^ykil Priuriphs of ilcology^ bk. ii, 
eb. 14, p. 209. (A., 1854.) 

12<;i. FOOD DEEPLY AFFECTS OR- 
GANISM — IHet VhaugvH Polor of JUrds, — In 
sonn* instaiic«‘s it is known that a bird’s 
<olor is affected by the nature of its food. 
It is a eonimon piju't’se among bird fanciers 
; to alter the color of canaries from yellow’ to 
' orange-red by feeding them on red popper. 

I This food, however, is said to have no elTect 
I iip(»n adult birds, hut must he fed to nest- 
lings. Sauermann’s (*x peri merits, as quoted 
. by lieddard. sliow that the red color is not 
I caused by the capsicin or rcil pignnmt in the 
pepper, but by a fatty substance termed 
j triolein. Fed to white fowls, their breasts 
; became red. while the rest of the plumage rc- 
; mained unchanged. It is also stated that 
! dealers alter the color of green parrots to 
yellow' by feeding them on the fat of certain 
fishes. — (biAPMAN Bird-Life^ c*h. 3, p. 39. 
(A., 1900.) 

1 202. FOOD, DEFINITION AND PUR- 
POSE OF — }lrat and Knergg Partial Hosnltn— 
The Building up of ihv Bodg — (*onstrur(i<in 
of Protoplasm the Great Pcguisitc . — We 
must d«*eide what wo. mean by a food, and 
upon what depend its nourishing qualiti(‘s. 
The answer of the current doctrines is that 
the purpose of a food is to supply, by 
oxidation, energy to the organism for its 
activity and heat. This definition is, to say 
the least, nne-sifled, because it completely 
ignores another very important function ef 
food ; namely, its purpose of serving Tor the 
I'on'^truetion of the organism. Wo know 
that the growing organism can grow only by 
means of the suhstanees furnished by food: 
n-'^'ordingly, that every organism, ineluding 
the full-grown, eon replace what is lo^'i 
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through physiological functions or disease 
onl^ by fo^. For this function of food, 
which, unfortunately, is often neglected in 
the theoretical discussions, it is not the ca- 
loric value, tlie latent energy, contained in a 
substance, but its constructive value, i. c., 
its power to take part in the building-up 
of tne body, that is of importance. The 
same holds good for all the substanc'cs serv- 
ing as food for green plants, which consist 
of completely oxidized compounds, and which 
hence possess no fuel-value. Yet plants 
live and breathe as Avell as animals; their 
protoplasm shows irritability as well as 
that of animals, and also develops heat and 
other vital energies by its activity. In this 
case we see the customary theory, that food 
is the bearer of energy, does not hold good, 
because here the nourishment does not con- 
tain energy and can only serve to build 
up the vegetable organism. 

Moreover, certain inorganic substances 
arc indispensable for tli<‘ animal organism, 
the growing as well as the full-grown one, 
and these are in ])art the same, potassium, 
calcium, magnesium, and iron comjumnds, 
which the plants r<‘(|uire for their growth. 
These facts are inexplicable on the basis 
of the theory that the purpose of food is 
to furnish the body with energy, but they 
are at onee clear when we assume that 
these (!ombinations are used by the animal 
ns well as the vegidable organism for the 
formation and reiilaciiig of protoplasm. 

The same is true with regard to the or- 
ganic ehunents of animal food. As long as 
we think they are siin])ly consumed in the 
fluids of the body for the purpose, as we 
have heard, of furnishing material for heat 
and energy, the doctrine of nutrition will 
labor with a list of enigmas and contra- 
dictions which submit to solution in the 
simplest way as soon as we recognize the 
other possibility that they are also em- 
ployed for the construction and reconstruc- 
tion of the living and wi/iking proloj)lasm. 
— Kassowitz Is Alcohol a Food or a Poi- 
son? A pa])er, ]>. 9. rrraii'^lat ion by Mrs. 
J. IT. W. Stuckkmjeuo.) 

1203. FOOD, FALLACIES REGARDING 

— Analt/sis of Substances in Paw State — 
Cookery Ignored — Assimilation I nheeded . — 
A great many fallacies are continually per- 
petrated not only by ignorant pco]>le, but 
even by eminent chemists and physiolo- 
gists. In many chemical and pliysitilog- 
ical works may be found elaborately ininut»* 
tables of the chemical composition of cer 
tain articles of food, and with these the 
assumption (cither directly stated or im- 
plied as a matter of course) that such 
tables represent the practical nutritive 
value of the food. The illusory character 
of such assumption is easily understood. 
In the first place the analysis is usually 
that of the article of food in its raw' state, 
and thus all the chemical changes involved 
in the process of cookery are ignored. 

Secondly, the difficulty or lacility of ns- 


similation is too often unheeded. This de- 
pends both upon the original condition of 
the food and the changes which the cookery 
has produced — changes which may double 
its nutritive value without effecting more 
than a small percentage of alteration in its 
chemical composition as revealed by labor- 
atory analysis. — Williams (Chemistry of 
Cookery, ch. 1, p. 5. (A., 1900.) 

1204. FOOD, NATURAL CONSTITU- 

ENTS NEEDED m—aelatin Will Not Sup- 
port Life — The lionc-soujf ** Fjjcperinicnts 
of the French Academy. — About fifty or 
sixty years ago the French Academy of Sci- 
ences aj)pointed a bone-soup coiiiinission, 
con>i>.ting of some of the most eminent 
savants of the piriod. They worked for 
above ten years upon the problem Submit- 
ted to them, that of determining w'hether or 
not the soup made by boiling bones until 
only their mineral matter remained solid, 
is, or is not, a nutritious food for the in- 
mates of hospitals, etc. In the voluminous 
report whiclj they ultimately submitted to 
the Academy tiny decided in the negative. 
Baron Liebig IxM-ame the popular expontmt of 
their coneluj-iions, and vigorously denounced 
gelatin as not merely a worthless article of 
food, but as loading the system with ma- 
terial that demands wasteful effort for its 
removal. 'the aeadeinieians fed dogs on 
gelatin alone [and] found that they speedily 
l<^^t fle-ili. and ultimately died of starvation. 
A multitude of similar experiments showed 
that gelatin alone will not support animal 
life, and lu‘nc(‘ the coiudnsion that pure g(d- 
atin is worthless as an article of food, and 
that ordinary soups containing gelatin owed 
their nutritive value to their other con- 
st itiicnts. — W illiams Chemistry of Cook- 
ery, ch. 4. p. .‘hi. (A., IDOd.) 

1205. FOOD, NECESSITY OF, A CAUSE 
OF MIGRATION— u’sion of Unknown Peril. 
— Food, and tin* necessity for obtaining it, 
have been adduced as the [uineipal causes 
of migration from north to south or from 
cast to wcM, and to a certain extent this is 
true. The birtls which brcc<l in the arctic 
regions, and along the shores of Russia. Si- 
beria, and the “barren lands” of North 
America, the smnv buntings, the geese, the 
ducks, the turnstones, and a host of others, 
must necessarily seek milder latitudes if 
they are to live wh(*n the smnv covers their 
feeding-grounds, while it is equally evid(*nt 
that insect-eating birds, like tbe swallow, 
<*annot remain long in regions from which 
insect life disappears for several nmnths in 
the year. — Brown Sat are- Studies, p. Ifi. 
(Hum., ISSS.) 

1 2«CL FOOD OF DEEP-SEA ANIMALS 

— ]!ust Descend from Surface. — Thc^ibscnce 
of vegetable life is an inqwtant point in 
the consideration of the abysmal fauna, for 
it is in conse(|uence necessary to bear in 
mind that the food of deep-sea animals must 
be derived from the surface. It Is possible 
that deop-seu fish, in some oases, feed upon 
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one another and upon deep-sea crustaeea, 
that deep-sea crustaeea feed upon deep-sea 
worms, that deep-sea echinoderins feed upon 
deep-sea foraminifera, and so on through 
all the different combinations; but the 
fauna wo\ild soon become exliausted if it 
had no other source of food-supply. This 
other source of food-supply is derived from 
the bodies of pelagic organisms that fall 
from the upper waters of the ocean, and is 
composed of protozoa, lloating tunicates, 
crustaeea, fish, and other animals, together 
with diatoms and fragments of seaweed. — 
Hickson Fauna of the Deep Sea, ch. 2. p. 
43. (A., 1894.) 

1207. FOOD OF ENTOMBED RHINOC- 

ER0S-r'5^^‘i<’wce Bringn Past to Present . — In 
1772, Pallas obtained from Wiljuiskoi, in 
hit. 64^, from the banks of the Wiljui, a 
tributary of the Lena, the carcass of a rhi- 
noceros ( R. t ichorhin i/.s j, taken from the sand 
in which it must have remained congealed 
for ages, the soil of that region being always 
frozen to within a slight depth of the sur- 
face. This carcass was compared to a nat- 
ural mummy, and emitted an odor like 
putrid flesh, part of the skin being still 
covered witli black and gray hairs. So great, 
indeed, was the quantity of hair on the foot 
and head conveyed to St. Petersburg, that 
Pallas asked whether the rhinoceros of the 
Lena might not have been an inhabitant of 
the temperate regions of middle Asia, its 
clothing being so much warmer than that 
of the African rhinoceros. 

Professor Brandt, of 8t. Petersburg, in a 
letter to Baron Alexander von Humboldt, 
dated 1846, adds the following particulars 
respecting this wonderful fossil relic: “ I 
have been so fortunate as to extract from 
cavities in the molar teeth of the Wiljui rhi- 
noceros a small (juanlity of its half-chewed 
food, among which fragments of pine-leaves, 
one-half of the seed of a polygonaceous plant, 
and very minute portions of wood with por- 
ous cfdls (or small fragments of coniferous 
wood), were still rt'cognizable. — Lyell Prhi- 
ciples of (Jeoloqy, bk. i, ch. G, p. 80. (A., 

1854.) 

1268. FOOD OF PLANT PRESERVED 
TILL CONSUMED — Antis* jific Power of tie- 
cretion of Hundeir . — The secretion seems to 
possess, like the gastric juice of the higher 
animals, some antise])tic power. During 
very warm weather I placed <*lose together 
two equal-sized bits of raw meat, one <»n 
a leaf of ti>e Drosrra [sundew 1. and the 
other surrounded by wet moss. Th<*y w<*re 
thus left for, 48 hours, and tlien examined. 
I’he bit on the moss swarrm‘d with infu- 
soria, and was so much decayed that the 
transverse .striw on the muscular fibers 
could no longei be clearly distinguished; 
whilst the bit on the leaf, whicli was balhetl 
by the secretion, was free from infusoria, 
and its striw were perfectly distinct in the 
central and undissohed portion. In like 
manner small cubes of albumin and cheese 


placed on wet moss became threaded with 
filaments of mold, and had their surfaces 
slightly discolored and disintegrated; whilst 
those on the leaves of Drosera remained 
clean, the albumin being changed into trans- 
parent fluid. — ^Dauwin Insectivorous Plants, 
ch. 1, p. 12. (A., 1898.) 

1260, FOOD OF SAVAGES —Snakes. 
Lizards, drubs, and Ants Eaten by Rude 
Tribes — Dearth in Lack of Agriculture . — 
His [mail’s] first need is to get his daily 
food. In tropical forests, savafws may eas- 
ily live on wdiat Nature provides, like the 
Andaman Tslanders, who gather fruits and 
honey, hunt wild ]>igs in the jungle, and 
take turtle and lish on the coast. Many 
forest tribes of Brazil, tho they cultivate 
a little, depend mostly on wild food. Of 
such the rude man has no lack, for there 
is game in plenty and the rivers swarm 
with fi.sh, while the woods yield him a sup- 
ply of roots and bulbs, calabashes, pulm- 
nut.s, beans, and many other fruits; he col- 
lects wild honey, birds’ eggs, grubs out of 
rotten wood, nor does he despise insects, 
even ants. In less fertile lands savage life 
gt)es on well wliile game and fish abound, 
hut when these fail it heeonies an iiiieeasing 
qmvt fur food, as whore the Australians 
roam over their deserts on the lookout 
for every eatable root or insect, or the low' 
Koeky Mountain tribes gather pine-nuts and 
berries, catch snakes, and drag lizards out of 
their hole.s with a hooked stick. — Tylou A«- 
thropology, ch. 9, p. 206. (A., 1899.) 

1270. FOOD OF THE WORLD FOUND 
IN FRUITS AND SEEDS — V^yetable Altru- 
ism — The Plant Lircs for Others. — All nni-^ 
mals, in tlie long run, depend for food upon 
fruits and seeds, or upon lesser creatures 
which have utilized fruits and seeds. Threc- 
, fourtlis of the population of the w’orld 
I at the present moment subsist upon rice. 
What is rice? It is a seed; a product of 
reproduction. Of the other fourth, three- 
fourths live upon grains — harh-y, wheat, 
oats, millet. What are tliese grains? Set“<ls 
— stores f)f starch or ali>umin which, in the 
perfect forethought of reproduction, plants 
bequeath to their otTsjiring. The foo<ls of 
the w'orhl, csficcially the children’s foods, 
are the ff»ods of tlie children of plants, the 
foods which unselfish activities store ronml 
the cradles of the hclplc.ss, so that \Vhcn the 
sun wakens them to their new w'orld th«*y 
may not want. Every plant in the w'orld 
lives for others. It sets n.sidc something, 
something costly, cared for, the highest ex- 
pression of its nature. — Dremmond Ascent 
of Man, ch. 7, p. 228. ( J. P., 1900.) 

1371. FOOD, ONE ARTICLE OF, UOT* 
VEHSAL— 27i« Value of liread. — U it i-i 
fact that the kind and variety of nour- 
ishment excTcise the greatest influence 
lipon the state of health, the capacity 
for w’ork and endurance, it must be of 
very special importance to become 
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quainted with the dietetic value of bread. 
Among all nations throughout the temper- 
ate zone it is the principal means of nour- 
ishment for every one, rich as well as poor, 
high as well as lowly, young and old. It 
forms the basis of the entire nourishment; 
it is never wanting on the table, morning, 
midday, or evening; it accompanies the la- 
borer to his work, the child to school, the 
traveler on his journey, and, altho eaten 
every day, always remains popular, is al- 
ways desired. — U ffelmann Das Jirod and 
dcssen dictetischcr Wcrth. (Translated for 
Scien i ific Hidc-L ujh t s. ) 

1272. FOOD. PERMANENT SUPPLY 

OF — Granaries the Invention of Woman . — 
There is abundant proof among the three 
typical divisions of humanity still living in 
savagery — the American Indian, the negroid 
races, and the ISIalayo-Polynesians — that 
women were the buihlers and owners of 
the first caches, granaries, and storehouses 
of provisions. — ^I ason Wotnan^s Hharc in 
l^rimilivc Vulture, eh. 2, p. 18. (A., 1894.) 

127:5. FOOD RATHER THAN STIMU- 
LANT — Sustaining Properties of Cocoa or | 
VhocoUitr — A Travch Cs IfcsuiirK . — An- 
other essential diirereiuc between cocoa and ! 
tea or colt<‘e is tliat cocoa is, strictly speak- 
ing, a food. do not merely make an 

infusion of the cacao-bean, but eat ii bodily 
in the form of a soup. It is highly nutri- 
tious, one of the most nutritious foods in 
common U'^e. When traveling <»n fool in 
innuntaimius ami other regions, where there 
was a risk of s[)ending the night al fns-o 1 
and HUpi>erless, I have usually etnried a j 
cake of chocolate in my kna]>sack, as th<‘ 

, most portable and unchangeable form of 
concent rat <m 1 nutriment, and have found it 
most valuable. On one occasion I went astray 
on the Kjobmfjeld, in Norway, and strug- 
gled for about twenty - four Inmrs with 
out food or shelter. 1 bad no chocolate 
tlnm, and sorely repented my improvi<lence. 
Many other pedestrians have tried chocolate 
in like manner, and all 1 know have com- 
mended its great “ staying” properties, sim- 
])ly regarded as food. I thciadore ronebnb* 
that Idniueiis was not without strong ju'^- 
tification in giving it the name of thro 
lirttina (food for tlie gods), but ti> contirm 
this practically the pure nut, the whole nut, 
and nedhing but tin' nut (excepting the 
milk and sugar added by the consumer > 
should be usetl. Some miserable counter- 
feits are ofTered — farinaceous paste, tlavorctl 
with cocoa and sugar. 4’he l)est sanqde I 
have been able to procure is the ship cocoa 
prepared for the navy. This is nothing but 
the whole nut unsweetened, ground, ami 
er\i.shed to an impalpable paste. — Williams 
Vhvmistry of Cookery, ch. 16, p. 2(13. (A., 

1000 .) 

1 274. FOOD, SAVORY, THE MORE NU- 
TRITIOUS— Ho»c-«owp Probkm---Conclusions 
from Experiments of French Academy — ^fci- 
enee Increases Human Sustenance, — The in- 


ferences drawn by IVf. Edwards [from the ex- 
periments of the French Academy on bone 
soup] are that, to render gelatin soup equal 
in nutritive and digestible qualities to that 
prepared from meat alone, it is sufficient to 
mix one-fourth of meat soup with three- 
fourths of gelatin soup ; and that, in fact, 
no difference is perceptible between soup 
thus prepared and that made solely from 
meat; that in preparing soup in this way, 
the great advantage remains that while 
the soup itself is equally nourishing with 
meat souj), three-fourths of the meat which 
would he retpiisite for the latter by the com- 
mon process of making soup are saved and 
made useful in amjtiier way — as by roasting, 
etc.; that jellies ought always to he associ- 
ated with some other principles to render 
them both nutritive and digestible. A young 
dog that hatl ceased growing, and had lost 
one-fifth of its original weight when fed on 
bread and gfdatin for thirty days, was next 
supplied with the same food, hut to W’hich 
was ad(b‘d, twice a day, only two tablo- 
spormfuls of soup made from horseflesh. 
Tliere was an increase of Nveight on the first 
day, and ” in twenty-three days tlie dog 
had gained considerably more than its orig- 
inal weight, and was in the enjoyment of 
vigorous lieulth and strength.” All this dif- 
ference was duo to the savory constituents 
of the f(jur tabb-spoonfuls of meat soup, 
whieli soup contained the juiees of the flesh, 
to which, as already .stated, its flavor is 
due. — Williams Chemistry of Cookery, eh. 
1, p. 38. (A., 1900.) 

1275. FOOD, TOXIC SUBSTANCE NOT 

A — Alcohol Xot Xutritiou,'^ — An Undesirable 
i<avittg . — It is therefore wholly inappropri- 
ate to speak of alcohol as fat-saving, and 
there is still less sense in regarding a toxic 
substance as food because the protoplasm 
it has dot roved is no longer capable of ta- 
king part in the vital proeesscs and the oxi- 
dations assi>» iated with them. Nor is there 
any reason for speaking of a desirable sa- 
ving, or, imleed, of a nourishing function of 
alcohol, if by benumbing the brain-centers 
it lowers the functional activity of the or- 
gans inmavated by them, and thus causes 
a diminution of the oxidation process ac- 
companying their activity. — Kassowitz Is 
A tcolwl a Pood or a Poison? p. 14. (Trans- 
lation by Mrs. II. W. SrUCKENBERO.) 

1270. FOOD, VARIETY OF, A NECES- 
SITY — Dahince of Carbon and Nitrogeii — 
Waste of Tissues Must He Sujgdicd . — In 
onler that life may he maintained it is neo- 
es.'iary that the body should be supplied 
with food in proper quality and quantity. 

The food taken in by the animal body is 
used for the purpcfse of replacing the w^iste 
of the tissue.s. And to arrive at a reason- 
able estimation of the proper diet in twen- 
tv-foiir hours it is necessary to consider 
file amount of the excreta daily eliminated 
from the body. The excreta contain chiefly 
carbon, hydrogen, oxygen, and nitrogen, but 
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also, to a less extent, sulfur, phosphorus, 
chlorin,. potassium, sodium, and certain 
otlier of the elements. Since this is the 
case it must be evident that, to balance this 
waste, foods must be sux)plied containing 
all these elements to a certain degree, and 
some of tliein, viz., those which take the 
principal part in forming the excreta, in 
large amount. . . . The quantity of car- 

bon daily lost from the body amounts to 
about 2S1.2 grams or nearly 4,500 grains, 
and of nitrogen 18.8 grams, or nearly 500 
grains; and if a man could be fed by these 
elements, as such, the problem would be 
a very simple one; a corresponding weight 
of charcoal, and, allowing for the oxygen 
in it, of atmospheric air, would be all that 
is necessary. Hut an animal can live only 
upon these elements when they are arranged 
in a particular manner with others, in the 
form of an organic compound, as albumin, 
starch, and the like; and the relative pro- 
portion of carbon to nitrogen in either of 
these compounds alone is, by no means, the 
proportion retiuired in the diet of man. 
Thus, in albumin the proi)ortion of carbon 
to nitrogen is only as 5.5 to 1. If, there- 
fore, a man took into his body, as food, 
suflicient albumin to supply him with the 
needful amount of carbon, he would re- 
ceive more than four times as much 
nitrogen as he wanted ; an<i if he took only 
sullicient to supply him witli nitrogen, he 
would be starved for want of carbon. It 
is plain, therefore, that he should take with 
the albuminous part of his food, which con- 
tains so large a relative amount of nitrogen 
in proportion to the carbon he needs, sub- 
stances in which the nitrogen exists in mucli 
smaller quantities relatively to the carbon. 

It is therefore evident that the diet mu>t 
consist of several subr>,tanv*es, not of one 
alone, and we must therefore turn to the 
available food-.stulTs. — Hakeu Iluudhook' of 
PhyftvjliKjy, vol. i, ch. 7, p. 212. ( \V. \V., 

1885.) 

1277. FOODS, ADULTERATION OF— 

The Perversion of Srirnrt — Injurious or 
Dangerous Preservatives . — ^In the atlultera- 
tion of foods, unfortunately, the fraud is 
not always confined to matters harmless to 
health. Had as any adulteration of an ar- 
ticle of food or drink may be, it is n<»f of 
the highest class of criminality when the 
fraudulent Y)ractis( s consist in the addition 
of harmless .substances, l)ut the health of 
the consumer become.s emlangered when 
adulteratioii.s assume a poisonous character 
or are of a nature which by constant use 
will proiluee disturbances in the vital func- 
tions. Many bodies whirli have poisonous 
qualities are often introduced into foods 
either for the purpose of j)rcst*rving them 
or of adding to the attractiveness of iheir 
appearance. Among preservatives which 
are commonly fo?ind, and which may be re- 
garded as injurious, may be mentioned sul 
furous and salicylic ;uid- and borax. The^e 
bodies, when taken in n.inutc quant it ie-^ ami 


for short intervals of time, produce no dele- 
terious effects whatever. When, however, 
they are used for an indefinite period, they 
tend to derange the digestive organs and im- 
pair health. . . . The seemingly natural 

red color of preserved meats is secured by 
the use of niter and other similar objection- 
able agents. — Wri.EY Relations of Chemis- 
try to Industrial Progress (Address at Pur- 
due Universityf Lafayette, Ind., JHOd, p. 42). 

1278. FOODS, NUTRITIVE VALUE OF 

— Advantage of Hcicntific Analyst^ — Henefit 
to Animals and Man. — In the matter of 
foods the chemist has also made investiga- 
tions ill another direction which are of the 
utmost im])ortance to industrial progress. 
He has investigated, first, from a purely 
scieiitilic basis, the problems of nutrition. 
He has shown that certain characters of 
foods in the animal economy tend to pro- 
duce certain results, and as a result of tliesc 
investigations is able to prepare a ration 
which in any given case will meet the re- 
quirements desired. The pig which is fed 
for market reejuires quite a different ratio 
in the ingredients of its fiKid-principlcs 
from the cow that is fetl for milk or butter. 
Three great food-principles are recognized, 
viz., fats, carl)ohydrates, and jiroteids. It 
is po.ssible. by a judicious combination of 
these great food-j)rinci])les, to produce in 
any given ease a ration which will seeure 
the effect desinal in the most economical 
way. By following rigidly the principle.s 
which have thus l)ccn cstal)lished by scien- 
tific research, it is p(;ssibh^ at the present 
day to prepare a hundred pounds of pork 
for market at a eost fully ono-tbird less 
than was required by the haphazard meth- 
od pursued a quarter f)f a century ago. 
. . . Wider field.s of utility, however, 

open up before the possibilities of cheini(*al 
investigation in the matter of human f«)ods. 
If pigs deserve to be fed on balanced ra- 
tions, and ^^te(*^s stand in wait for the man- 
dates of science before they ebew their cuds, 
i it is not loo miieh to ask that man himself 
1 should n*ceive some eonsideration. — Wii.KY 
j Rriations of ('hem ist ry to Industrial Prog- 
r< ss (Address at Purdue, ( ’nirt rsiiy, Lafay- 
ette, Ind., AS’.W, p, 44). 

1270. FOODS, THE CHEMISTRY OF - 

The Hody Heated Like a Stove . — The food 
of man and animals eonsisfs of two classes 
of substance <lilTering essentially in compo- 
sition. The one class (consisting of nitrog- 
rnoii.s sub«,tances. albumin, etc.) serves in 
the formation of blood and in building up 
the various organs of the body; this is 
called plastic food. The other (consisting 
of non-nitrogenous substanee.s, the fatty 
!K)di«*s, and tlu* so-called carbohydrates) re- 
sembles ordinary fuel and serves in ih^ gen- 
eration of beat; this is designated by 
term respiratory food. Sugar, staren,^ 
gum may be h)oke<l upon as nuxlifled woody 
fiber, from which it is known that they are 
' cap«,ble of being formed. Fat, from the 
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quantity of carbon it contains, stands near- 
est to coal. We heat our bodies precisely 
as \vc heat a stove, with fuel that contains 
the same elements as wood and coal, but 
differs essentially from the latter sulistanees 
in being soluble in the juices of the body. — 
Jaebio Ueber die Venvandlung der Krdftc 
(Samnilung wissenschaftUcher Vo’rtrdge, ge- 
hallen su Miincheny /N.T.S, p. .504). (Trans- 
lated for Scientific Side-Lights.) 

1280. FORCE A REFLECTION OF 
MAN^S CONSCIOUS EFFORT — If we trace 
all our Conceptions on the nature of force 
to tlieir fountain-head, we shall find that 
they are formed on our own consciousness 
of living effort — of that force which has its 
seat in our own vitality, and <*specially on 
that kind of it which can be called forth at 
the bidding of the will. — Akoyll livUjn of 
Law, ch. 2, p. 72. (Burt.) 

1281. FORCE, ATOMIC, EXCEEDS 

GRAVITATION— Energy Required to Heat a 
Round Would Lift I'ons . — As measured by 
any ordinary mechanical standard, the mag- 
nitude of the forces engaged in this atomic 
motion and interior work is enormous. A 
pound of iron, on being heated from 0^ C. 
to 100° C., expands by about of the 

volume which it possesses at 0°. Its aug- 
mentation would certainly escape the most 
acute eye; still, to give its atoms the mo- 
tions corresponding to this increase of tem- 
perature, and to shift them through the 
small space indicated, an amount of heat is 
requisite which would raise a weight of 
about eight tons one foot high, 'the force 
of gravity almost vanishes in comparison 
with these molecular forc'cs; the pull of the 
earth u])on our pound weight, as a mass, is 
as nothing compared with the mutual pull 
of its own atoms. — Tyndall //rat a Mode 
of Molion, lect. 7, p. 1H5. (A., 11100.) 

1282. FORCE, BRUTE, AT HIGHEST 
POINT ERE MAN APPEARS — Jfuman In- 
telligence Conquers — (liant Mammals Re- 
comc Extinct . — ^'fhe earlier mammalia were 
giants in comparison with those now living. 
The mastodon and mammoth as compai»*d 
with the modern elephant, the megatherium 
as compared with the sloth or ant-eaters 
of present times, the hyenas and hears of 
the European caverns, ami the fo.ssil elk 
of Ireland, by the side of which even the 
moose of our Northern woods is belittleil. 


half a century since Faraday made his 
discov(*ry [of the production of an electrical 
current by the movement of a conducting 
body in a magnetic field]. As a result of 
this observation, so apparently unimpor- 
tant, we see to-day an entirely new curric- 
ulum of study in all of our groat schools. 
The science of electrical engineering is a 
direct outgrowth of Faraday’s observation. 
We have seen alieady a complete revolution 
in the metluids of transporting passengers 
in cities, growing out of this discovery. Kap- 
idly are coming changes in the transmis- 
sion of energy and in the utilization of the 
waste forces of Nature. Torrents and cata- 
racts arr* made to do valuable work for hu- 
manity hundreds of miles from their locali- 
ties. A new system of illumination has 
sprung up over the whole civilized world, 
displacing oil and gas. It re(|uirt‘s no projih- 
et to foresee the day when the development 
of electrical energy made* possible by Fara- 
day's discovery will be accomplished far 
more economically than at the present, 
perhaps even ])crinitting the direct conver- 
sion of burning fuel into eleetrical force. 

Could there be a more striking il- 
lustration of what a discovery in pure sei- 
(‘Tice, developed by skilful technologists, can 
do in the jiromotion of human industry? 

1 — WiT.EY Relations of ('hemistry to Indus- 
trial Rrogress (Address at Purdue Univer- 
sity. Lafay< Hi . Ind., 1Si)d. j). 21). 

I 1 2 84. FORCE, ENORMOUS, OF CHEM- 
ICAL COMBINATION— in Terms of 
Falling Jiody . — It has been stated that when 
a ImmIv falls to the earth it is warmed by 
I the shock. Here, to use the terminology 
of Mayer, we have a mechanical combina- 
tion of the earth and the boily. T.et us suf- 
fi*r tlu* falling body and the earth to dwin- 
<lle in imagination to the size of atoms, 

I and for tlie attraction of gravity let us sub- 
, ^tilutc that of chemical allinity; we have 
I then what i^^ called a chemical combinatimi. 

1 The effect of the union in thi'^ case also is the 
development of heat, and from the amount 
of heat gener.ated we can infer the inten- 
sity of the atomic pull. Pleasured by or- 
tlinary mechanical standards, this is enor- 
mous. Mix eight pounds of oxygen with 
one of hydrog»*n, and pass a spark through 
I the ?ni\ture: the gases instantly combine, 
I their atoms rushing over the little distances 
I which si'parate them. Take a weight of 


are remarkable instances in proof of this 
One cannot hut be struck with the i.u 
that this first representation of mammalia 
the very impersonation of brute force ii 
power, size, and ferocity, immediately pre 
ceded the introduction of man, with who'-i 
creation intelligence and moral strength be 
ctime the dominant influences on earth.— 
AGASSIZ (Jcologiral Sketches, ser. i, cli 
7. P. 195. (II. M. s, Co., 1800.) 

BlECTRICAl — Fara 
Dwcovery — Marvelous .4 ppliea t ion 
in Fifty Years . — It is only a little ovei 


47,000 pounds to an elevation of 1,000 feet 
above the eartlfs surface, and let it fall: 
the energy with which it will strike the 
earth will not. exceed that of the eight 
pounds of oxygen atoms as they dash 
against one ])onnd of hydrogen atoms to 
form water. — Tyndall Frayments of Sci- 
ence. vol. i, eh. 1, ]>. 10. (A., ISOT.) 

1285. FORCE EXPENDED TO CON- 
VERT WATER INTO STEAM— In order to 
pull apart the nudei'ules of a pound of 
water, that is. convert it into steam, we 
must exert a meeha ideal power which is 
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the equivalent of 822,600 foot-pounds; that 
a power which would raise nearly four 
tons to the height of one hundred feet. — 
Cooke New Chemist ry^ lect, 1, p. 25. 

1809.) 

1286. FORCE, FIELD OF, ABOUT A 
MAGNET — Iron-filings Supposed Having to 
Kseape . — Even more remarkable than this 
is liis [Lucretius’s] statement that iron- 
lilings “ will rave Avithin brass basins ’’ Avheii 
the stone is placed beneath. This Avas the 
tirst perception of tlie field of force about 
a magnet, bv noting not merely tlie elTect 
of its attraction or repulsion exerted upon 
tlie pole of another magnet brought into 
it, but upon loose iron-tilings free d^o dis- 
pose themselves therein along the lines of 
force. Then, under the astonished gaze of 
the j)oet, the particles of metal arranged 
themselves in the curious curves of the mag- 
netic spectrum, and rose like bristles in 
front of the poles. And as he mo\'ed the 
stone beneath the brass basin AA’hich held 
them, he saw them tly from one side of it 
to the other, sometimes grouping them.seUes 
for an instant in dense bunches, then leap- 
ing apart and scattering all so incoherently 
and so Avildly tliat it is small Avonder that 
he regarded them as raving in their fran- 
tic desire to break away from the myste- 
rious force. — P akk Be.nmami.v Intellectual 
Rise in Fle< trwittf, ch, 2. p. 50. (J. W., 

189S.) 

1287. FORCE, LIVING, OF MOVING 

BODIES — Vis Viva — Increase as Square of ; 
Veloeitij . — In mechanics, the product of the 
mass of a moving body into the scpiare of 
its velocity expres>es Avhat is called the 
vis viruy or living force. It is al>o some- 
times called the mechanical enVet.” If, 
for examj)Ie, a c.'innon j)ointed to the zenith 
urge a ball upAvards Avith twice the velocity 
imparted to a second ball, the former Avill 
rise i(> four times the height attained by 
the latter. If directed again-'t a target, it 
A>’ill aNo do four times the execution. Hence 
the importance of imparting a high velocity 
to projeetiles in Avar. — rY.xn.XLL Frngmrnt.s 
of Srimrr^ vol. i, eh. 1, p. 15. (A., 1897.) 

1288. FORCE, MAGNETIC, LINES OF 

— Iron-filings finjuprd around Roles of Mag- 
net . — Placing a sheet of paper or glass over 
a bar magnet and shoAvering iron-filings upon 
the j)aper, I notice a tendeney of the filings 
to arrange them>'clv(s in determinate lines. 
They cannot freely follow this tendency, for 
they arc hampered by the friction against 
the paper. "I hey are helped hy ta[)ping tlu* pa- 
per; each taf) releasing them for a 'moment, 
and enabling them to follow their temleiicies. 

The 'aspect of tlic'^e curves so fas- 
cinated Faraday that the greater portion 
of his intellectual life was devoted to pon- 
dering over them. He invented the^ipaee 
through Avhich they run with a kind of 
materiality; and the probability is that the 
progress of science, by connecting the phe- 
nomena of magnetism ’’vith the lurninifejou.s I 


ether, will prove these “ lines of force,” as 
Faraday loved to call them, to represent a 
condition of this mysterious substratum of 
all radiant action. — Tyndall Lectures on 
Light, lect. 3, p. 98. (A., 1898.) 

1289. FORCE, MAN UTILIZES, BUT 
DOES NOT CREATE— Property in Forces — 
Wind and Stream. — We cannot create me- 
chanical %rcc, but Ave may help ourselves 
from the great storehouse, of Nature. The 
brook and the Avind Avhich drive our mills, 
the forest and the coal-bed Avhich supply 
our steam-engines and Avarm our rooms, are 
to us the hearers of a small proj)ortion of 
tlie great natural supply Avhich we draAV 
upon for our purposes, and the action of 
Avhich AA’C can apply as Ave see fit. The 
posses.sor of a mill claims the gravity of 
the descending rivulet or the living force 
of a moving Avind as his possession. These 
portions of the store of Nature are Avhat 
giA’c his property its chief A'aliie. — H elm- 
holtz fnteraction of Natural Force.s, p. 
227. (Translated for Scientific Side-Lights.) 

1290. FORCE MISAPPLIED— 

tion Conrergts Rower on Work. — So also 
Avith regard to the greasing of a suav by a 
carpenter. He applies his force with the 
express object of cutting through the Avood. 
He Avisbes to ovcucomc mechanical c(>h(‘sion 
liy the teeth of liis saAV, and, Avlien it moA'es 
stitlly, the same amoiini of etlort may pro- 
duce a much .smaller ellVct tluin when the 
implement moves Avitbout friidion. Hut in 
what sense, smaller ? Not absolutely .so, hut 
smaller as reganls the act of saAving. The 
foiTo not (‘xpended in sawing is misapplied, 
n<)t lost; it is converted into beat. Here 
agiiiii. if wi* could collect the heat engen- 
dered by the friction, and apjdy it to the 
urging of the saw. Ave should make good the 
jirecisc amount of Avork which the carpen- 
ter. by nogl(‘cting the lubrication of bis im- 
plement, had simply converted into another 
form of pf>wcr. — 'rYNn.vi.L Heat a Mode of 
Motion, lect. 1, p. 9. (A., 1900.) 

1 29 1 . FORCE OF CRYSTALLIZATION 

— Wonderful Rroperty of Lifeles,s .Matter . — 
Gravitation . . . consists of an aitnie- 

tion of every particle of matter for every 
other particle. You knoAV that planets and 
moons are held in their orbits by this at- 
traction. Hut gravitation is a very simple 
affair compared to the force, or rather 
forces, of crystallization. For here the ulti- 
mate particles of matter, inconceivably 
Hina 11 as they are, rIioav them.selves possessed 
of attractive and repellent poles, by the mu- 
tual action of which the shape and structure 
of the crystal are detennim^. In the solid 
condition the attracting pole.s are rigidly 
locked togetlier; hut if sufficient heat be ap- 
plied the bond of union is dissolved, and m 
the state of fusion the poles are pushed so 
far asunder as to be practically out of each 
other’s range. The natural tendency of the 
rholecules to build theniselves together is 
thus neutralized. This is the case with 
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water, which as a liquid is to all appear- 
ance formless. When suHiciently cooled the 
molecules are brought within the play of the 
crystallizing force, and they then arrange 
themselves in forms of indescribable beauty. 

Tyndall forms of Water, § 88, p. 30. 

(A., 1890.) 

1202. FORCE OF EXPAKION RE- 
SISTLESS — Freezing Water ShatterH Iron . — 
The forct; with which water expands in 
freezing is all but irresistible. With the 
view of giving you an illustration of this 
fact, water has been eoiilined in this iron 
bottle which is fully half an ineli thick; 
the quantity of water being small, tho sulli- 
cient to lill the bottle. The bottle is closed 
bv a screw lirmly fixed in its neck. Two 
bottles thus prej)ared are placed in a copper 
vessel, and surrounded with a freezing mix- 
ture. They cool gradually, the water within 
them a])]>roaching its point of maximum 
density. No doul)t, at this moment, a small 
vacuous spa<'e exists within each botth*. 
But soon the contraction ceast's, and expan- 
sion sets in. The vacuous space is slowly 
filled, the water gra<lually changes from 
liquid to solid. To accomplish this <-hange 
it requires more room, which the rigid iron 
refuses to grant. But its rigidity is power- 
less in the presence of these molecular 
forces, and the sound you now hear indi- 
cates that the bottle is shivered by the crys- 
tallizing molecules. Tho other bottle fol- 
lows; and here are the fragments of the 
vessels, showing their thickness, and im- 
pressing you with the vastness of the expan- 
sive force by which they havi* been thus 
riven. While I have been speaking, you 
have heard a louder explosion in front of 
the table. That was due to tin* lupture of 
a thick bombshell kindly pre[)ared for me at 
Woolwich by Professor Abel. It was filled 
with water, screwed up tight. ])Iaet‘d in a 
bucket, and surrounded by a freezing mix- 
ture. Taken from the mixture, the frag- 
ments of the bomb are placed hero before 
you. Care mu.st bo taken in repeating this 
experiment to cover the bucket with a thick 
cloth. 'Vaulting such protection 1 have sevn 
the stopper of a broken bomb projc^cted 
nearly as high as thi.s ceiling. — Tynd.vll 
rfeat a Mode of Motion, lect. 4, p. 10.">. (A.. 


i.s easily done by dividing its ma.ss, 330,000, 
by the square of 109*/^ (the number of tiAes 
the sun's diameter exceeds the earth's), w'e 
find it to be 2714 times as great as on the 
earth ; a man who on the earth would weigh 
150 pounds would there weigh nearly two 
tons; and, even if the footing were good, 
would be unable to stir. A body which at 
the earth falls a little more than 10 feet in 
a second would there fall 44.3. A pendulum 
which here swings once a second would there 
oscillate mort^ than five times as rapidly, 
like the balance-wheel of a \vateh — quiver- 
ing rather than swinging. — Young The Hun, 
ch. 1. p. 41. (A., 1898.) 

1 2t)n. FORCE OF RUNNING WATER 

— Hand and i*rhblrs (Jive ('lifting fairer . — 
'I'he mechanical fmee exerted by running 
water in undermining clifi’s and rounding 
nil* th(‘ angles of hard rock is mainly due to 
the intermixture of foreign ingredients. 
Sand and pehlilo, when hurried along by 
the violence of the stream, are thrown 
! against evi*ry obstacle lying in their way, 
i ami thii^ a jiowcr of attrition is acfiuired. 
j cajiablc of wearing throiigh the hardest si- 
I licious >tonc>. on whicli water alone could 
' make no imj)rc^-ioii. — L ylll Geology, ch. 

I 14, p. 21)1. (A.. isr)4.) 

I 1 20G. FORCE, ORIGIN AND EXTEN- 
SION OF IDEA OF — foarr an KsHeuiial Ek- 
mint of ('misation. — When, however, we not 
only look at boilics in motion, but try to 
re^^i^t their motion by an exertion of our 
I own. m’ u^e a '-imilar exertion in giving mo- 
tion to a body at re-ii, we are led. by our 
! own sense of elB)rt in making it, to an en-, 

. tirely new conception, that of foree ; and no 
! advam-e in the ]^]Hlo^ophy of science has 
hceii greater than that which has of late 
years extended the notion oi foree, from 
tin* agency whiih prmluccs or resists the 
motion of ma''-‘is, to tlu* agencii's which 
are concerned in ]uodncing the inoleeiilar 
changes wliich wo refer to heat, light, elec- 
tricity. magnet i-m, et(‘. 'the man of science 
of tlie pre-ent day is thus enabled to atBich 
i a distinct idea to that elfiiient eausation 
I which logicians have eontinnally denied, hut 
j which the common sense of mankind has 
I uniNcrsally recognized. When the cause of 
I any event is ^jmkeu of. in common ]>arlance. 
I we eeitainlv attach to the term the idea of 


FORCE OF GRAVITY AT THE 
SUN’S SURFACE — The sun attracts ob- 
jects at its surface tweiitv-soven time's more 
strongly than the earth ih >es. 'I'his calcula- 
tion w'ould he the same for the investigation 
of gravity at tlip aurfaei' of all tlio itjanols. 
A numan laxly, if it could lx- ( ran sported to 
tile sun, would bo immediatelv flattened bv 
gravity into a thin leaf. But. in point of 
laot, It would bo vaporized long before it 
coiild arrive there.— Flam m a hion Popular 
Astronomy, bk. iii, ch. 2, p. 242. (A.) 

^ Kanhh, Ad- 
justments Changed.~\i we calculate the 
lorce of gravity at the sun’s surface, which 


power, at tho same time that we include tho 
notion of the conditions under which tliat 
power iqierates; and this view of the ease 
can ho >how'n to he seientitionlly correct. — 
i'vKUKNTKU Mental Phifsioloqu, eh. 20. p. 
093. (A., 1000.) 

1207. FORCE, THE DIRECTION OF- 

Tinporianre of Initiative — Early Metak 
lurgu — Heat-engines . — When a. savage '^of- 
teiieiLor melted a lump of copper in a blaze, 
his art was one of direction rather than of 
execution; to have warmed the metal by 
repeated blows would have been a toilsome 
and unrewarded task ; while to place the 
copper in the llame and duly to remove it 
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waff labor of an unexaetin^ and most fruit- 
ful kind. So, too, when lieat-euf^ines of con- 
stantly improved types came into the mines, 
the shops, and factories of the world, and 
were last of all adapted to transportation, 
the work that a skilful man could direct be- 
came immensely greater and bolder than the 
task he could perform by dint of exerting 
his own musele-i. In this passing to more 
and more of initiative consists an important 
phase of civilization. — li KS Flaint\ Eh etric- 
ittf, and the Camera, ch. 5, p. t)3. (D. & 

McC., 1900.) 

1208. FORCES, ELEMENTAL, MADE 
TO WORK FOR JAAN — Traimfonnatipn of 
Industry — From IS'hadoof to \\ atcr-ichcvl . — 
In the period of ancient civilization there 
appear the beginnings of that immense 
change which is reimaleling modern life, 
by inventions which set the for(*es of Nature 
to do man’s heavy work for him. This 
great change seems to have been especially 
brought on by contrivances to save the 
heav’v toil of watering the fields. A simple 
hand-labor contrivance of this kind is the 
shadoof of the Nile Valley, where a long pole 
with a counterpoise at one end is supported 
oij posts, and carries a bucket hanging to 
the longer end to <lip up water from below. 

. . . For irrigation, it was mechan- 

ically an improvement on this to set a gang 
of slaves to turn a great wheel with buckets 
or earthern jars at its circumference, which 
rose full from the water btdow, and as they 
turned over emptied themselves into a 
trough at a higher level. But when such a 
wheel was built to dip in a running stream, 
then the current itself would turn the wheel, 
and thus would come into exi.-^tence th<* 
noria. or irrigating water-wheel, often men- 
tioned in ancient literature, and to be se<‘n 
still at work both in tlie Fast and in Ku- 
rope. By these or >ome similar st(‘ps of in- 
vention the water-wheel was made a source 
of [»ower for doing other work, such as 
grinding corn, in>tea<l of the women at tin* 
quern or the slaves at the treadmill, or the 
mill-hor'^o in his everla-ting roun<l. As 
the Greek epigiam >iays, “ (’ease your work, 
ye maids who labored at the mills, sleep and 
let the birds sing to tlie returning dawn, for 
Denieter has biiMen the watt r-nymphs to ilo 
your task; obfsiieiit to her call, they throw 
themselves on tlie wlieel and turn the axle 
and the heavv mill.” — Tyi.oi: A nfhropuloay, 
eh. 8, p. 20:1.*' (A., ) 

1299. FORCES, MATERIAL AND MEN- 
TAL-Er anj Fforr Ft rhopH a Alanifi n^atinn o/ 
Will, — l"ndoul»ledly tin* first thought whicli 
suggests itself to the mind i-, that a ma- 
terial force and a moral or intelleetual force 
are e.ssentially different in kind ~n<»t .sub- 
ject to conditions the same, or even similar, j 
But are we sure of tliis? Are we sure that 
the forces which we call material are not, i 
after all. but manifestations of mental en- 
ergy and will? We already seen that 
such evidence as we have is r.ll tending the 


other way. The conclusions forced upon us 
have been these: First, that the more we 
know of Nature the more certain it appears 
that a multiplicity of separate forces does 
not exist, but that all her forces pass into 
each other, and are but modifications of 
some one force which is the source and cen- 
ter of the Test; secondly, that all of them 
a^e governSl in their mutual relations by 
principles of arrangement which are purely 
mental ; thirdly, that of the ultimate seat 
of force in any form we know nothing di- 
rectly; and fourthly, that the nearest con- 
ception we can ever have of force is derived 
from our own con.sciousness of vital power. 
— Argyll Reign of Law, ch. 6, p. 164. 
(Burt.) 

1300. FORCES OP NATURE NOT 
BLIND— r/ie BlindnesH In in Man — Sfww- 
crystals . — When S^now is produced in calm 
air, the icy particles build themselves into 
beautiful stellar shapes, each star possessing 
six rays. There is no deviation from this 
type, tiio in other res])ccts the appearances of 
the snow-stars are inlinitely various. . . . 

It is worth pausing to think what wonderful 
work is going on in the atmosphere during 
the formation and descent of every snow- 
shower: what building power is brought 
into play! and how’ imperfect seem the 
productions of human minds and hands 
when compared with those* formed by the 
blind forces of Nature! 

But who vi‘ntuic‘s to call the forces of 
Nature blind? In reality, wlien W’e sj)ealv 
thus, we are descTibing onr own condition. 
The blindne>s is ours; and what we really 
ought to say. and to confess, is that our 
powers an* ahsolutely unable* to compre- 
he*nel the origin or the end of the operatiems 
of Nature. — 'J' ynu.vll Forms of Watcr^ § 8!), 
\K :n. (A., 1899.) 

1 391 . FORCES, TITANIC, OF NATURE 

—liot'li'.s (Inmnd to I mpalpahlr Fou'dcr . — 
During their upward <lise*harge and elown- 
warel fall, tlie eindeTy fiagme*nts are by at- 
trition e'ontiniially re*eluee*d to smaller di- 
meiisieuis. The noi.se* made by the*se frag- 
me*nts, as lhe*y strike against, one anotheT 
in the air during their rise and fall, is evne 
of the most noteworthy ae*(?ompaniments of 
vedeaiiie erujilions. It has b«*e*n noticed 
that in many eases there is a constant elim- 
inulion in the* size* of the* fragme*iits e*je‘eted 
during a voleanie* outburst, this be*ing eloubt- 
h'.^s elue to tlie fried ion of tlie masse*s ns 
the*y are* eje*eted anel re*e* jeete*<l from the 
vent. Thus it is relatisl by Mr. Pouh'tt 
Serope, who watched the Vo.suvian eruption 
e)f 1822, which lasted for m*urly a month, 
that eluring the earlier stages of the out- 
burst fragments of enormous size were 
thrown otit of the crater, but by constant 
i«*ejection these were gradually reduced in 
size, till at la.st only the most impalpable 
dust issued from the vent. This dust filled 
the atmosphere, producing in the city of 
Xaplf " a darkness that might be felV' 
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and so excessively finely divided was it 
that it penetrated into all drawers, boxes, 
and the most closely fastened receptacles, 
filliii" them completely. — Judd Volcanoes, 
ch. (A., 1899.) 

1302. FORCES UNSEEN IN THE AIR 
WE BREATHE— -Mown^airw Predpitaie Invis- 
ible Vapor. — The atmospheric clmn^e [after 
crossin^^ the Simplon to the Italian lakes 1 
was wonderful; and still the clear air which 
we enjoyed below was the selfsame air that 
heaped clouds and snow upon the moun- 
tains. It came across the lieated plains of 

iLombardy charged with moisture, but the 
moisture was in the transparent condition 
of true vapor, and hence invisible. Tilted 
by the mountain.s, the air rose, and as it 
expanded it became chilled, and as it be- 
came chilled it discharged its vapor as vis- 
ible cloud, the globules of which swelled 
bv coalescence into raindrops on the moun- 
tain flanks, or were fn»zcn to snow upon tlu‘ 
mountain. — Tyndall Hours of / Exercise in 
the Alps, ch. 2‘i, p. 2(J1. (A.. 1H98.) 

1303. FORCES, UNSEEN, POWER OF 

lionds of Wirr or Strvl to K(/util Sun's 

Attraction. — As fur the attraction between 
the sun and earth, it amounts to thirty-six 
hundred (luadrillions of tons: in figures, 

3C followed by seventeen ciphers. On this 
point we borrow an imprc'ssive illustration 
from a careful calculation hr Mr. C. B. 
Warring. Wo may imagine gravitation to 
cease, and to be replaced by a mat (‘rial bond 
of some sort, holding the ('arth to the >un 
and keeping her in her orbit. If now w** 
suppose this connection to consist of a web , 
of steel wires, each as large* as tlic lu'avie.st j 
telegraph-wires used, then to replace the | 
sun’s attraction these wiies would have to 
cover the whole sunward hemi>pher(* of o\ir 
globe about as thickly as bla<l(*s of gra^s 
upon a lawn. It would reMiuirc nim to each 
scpiare inch. Putting it a litth* dilVercntly, 
the attraction between the >un and (‘arth is 
e(|ual to the breaking strain of a st(‘el rod 
about .‘1,000 miles in diameter. — Yoi .\(; Thr 
ch. 1, ]). 41. (A., ISOS.) 

1 304. FORCES, VITAL AND MATE- 
RIAL— Ter ??i« IU-understooi1. — What is a vi- 
tal f(^r(*eV It is sonu'thing which we can- 
not s('e, but of whose exist(‘nc(* we are as 
(’crtain as we are of its visible ctVects — nay, 
which our reason tells us pr(*(‘(‘(l(*s and is 
superior to tb(‘se. We often sp^ak (d ma- 
tcTi.al forct's as if we could i(l(‘ntify any 
kind of force with matter. Hut this is only 
one of the many ambiguities oi language. 
All that we mean by a material force is a 
force which acts upon matter, and produces 
in matter its own appropriate elTects. We 
must go a ste]> furtlier, tber(‘fore, and ask 
ourselves, what is force? What is our con- 
ception of it? What idea can we form, 
or example, of the real nature of that force 

le measure of whose operation has been so 
exactly ascertained — the force of gra vita- 
on? It IS invisible — imponderable — a II our 


words for it are but circumlocutions to ex- 
jiress its phenomena or effects. — Argyll 
Hcign of Laiv, ch. 2, p. 71. (Burt.) 

1 305. FORCES WORKING IN UNISON 

— Light, Heat, and Electricity Inseparably 
Connected with Motion and Life. — Light, 
and radiating heat, which is inseparable 
I from it, constitute a main cause of mo- 
I tion and organic life, both in the non-lumi- 
nous celestial bodies and on the surfa(*e of 
our planet. Even far from its surface, in 
the interior of the i‘;irth’s crust, penetrating 
heat calls fortli eh^ctromagnetic currents, 
which exert their exciting influence on the 
combinations and decompositions of inat- 
t(*r — on all formative agencies in the min- 
eral kingdom — rm the disturbance of the 
erpiilibrium of the atmospliere — and on the 
functions of veg('tal)lc and animal organ- 
isms- If electricity moving in currents de- 
vtdops magnetic forces, and if, in accordance 
with an early hypothesis of Sir William 
Herschel, the sun itself is in the condition 
of “a perpetual northern light” (I should 
i rath(*r say of an electromagnetic storm), 
j we should "ieem warranted in concluding 
1 that >olar light, transmitted in the regions 
: (J space by vibrations of ether, may be ag- 
1 companied by ehx'tromagnetic currents. — 
i Ilr.MnoLDT ('(jsmos, vol. iii, p. 34. (H., 

i 1H1»7.) 

! ia()(>, FOREST, PRIMEVAL— Rr(Ki7— 

1 Ti rra di I Fu<go — Silent Message of the Cod 
of Satan '. — Among tin* scenes which are 
d(‘eply impre^-(‘(l on my mind, none exceed 
in sublimity the ])riineval forests uiiilefaced 
by the band of man : whether those of Bra- 
zil, wlnu'c the pow»*rs of life are predonii- 
n.uit, or tho-e of 'r(‘rra (h i Fuogo, Avhero 
death and decay j)n‘vail. Both an* temples 
tilled with the varied juoductions of the God 
of Xatiiia* — no oik* can staiid in tlu^sc soli- 
tmlo unmoved, and not fc(d that there is 
uKire in man tlian the nune breath of his 
ImhIv. — Daiiwin S at uratist's Voiiagr around 
the World, ch. *21. p. ,503. (A., iS9S.) 

1307. FORESTS BURIED UNDER 
DRIFT — The Elephant. Hhinoceros. a?ul IHp- 
i }iop(ttit nuis thui' liaug(d iu England. — At 
one of the mo>t cluu’ming spots on the coast 
of Nbu'folk, C romer, you will see the boul- 
tl(*r-clay forming a vast. mass, which lies 
u]>ou the chalk, and must coiisc'tmently have 
come into i*xistcnce after it. 1 have s])ok(*n 
of the honldcr-clay and drift as rt*sting upon 
the chalk. Tliat is not strictly true. In- 
terposed hetwi'eii the chalk and the drift 
is a layer containing vegetable matter. But 
that layer tells a wonderful liistory. It is 
full of stumps of tr(*es standing as they 
grew’. Fir-trees are there with tlieir cemos, 
and hazel-lnishes with their nuts; there 
stands the stools of oak- and yow'-troes, 
Ixn'ehes and alders. Hence this stratum is 
appropriately called the “ foivst-hed.” 

It is ohviotis that the chalk must have 
been upheaved and converted into dry land 
before the timber trees (onld grow* upon it. 
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As the boles of some of these trees are from 
two to three feet in diameter, it is no less 
clear that the drj land thus formed re- 
mained in the same condition for long ages. 
And not only do the remains of stately 
oaks and wcil-grown firs testify to the du- 
ration of this condition of things, but ad- 
ditional evidence to the same efl’eet is 
afforded by the abundant remains of ele- 
phants, rhinoceroses, hippopotamuses, and 
other great wild beasts. — llrxLEY Log 
7 nous, serin. ‘J, p. 103. (G. P. P., 1809.) 

1308. FORESTS BURIED UNDER ICE 

— Return after Venturiefi to the Sunliiiht . — 
The glacier, now in its full strength, ad- 
vances from the extremity of the valley that 
sheltered its youth and guided its early life, 
and invades the piedmont plain. The low 
lands are tlensely foresteil. Majestic spruce- 
trees and aged inoss-rovered hemlocks stand 
in thi(*k, serrate ranks across the glacier's 
path, but are mowed down as easily as tlie 
grass before a scythe. Crushed, broken, and 
splintered, tlie trunks are jiiled in huge con- 
fused heajrs and overriden and buried by the 
slow but resistless march of the ice. Where 
the waters flowing from the glacier are 
aoundantly loaded with sand and gravel, 
they build alluvial deposits about its mar- 
gin. The streams in their passage ovtw 
these alluvial cones subdivide and send otf 
distributaries into the forest to the right 
and left, and the trees are surrounded and 
buried by sand and gi'avel while yet stand- 
ing. A fringe of dead trees, in part denuded 
of their branches, marks the areas wln*re 
the stream-borne deposits have made recent 
conquests. Cnder these conditions the gla- 
cier advances over the buried forests, and 
all vestiges of its existence JU'e blotted out. 
Centuries later the still erect trunks may 
be revealed [as now at ^luir (Jlacier, Alas- 
ka]. — RrssEi.L (Raders of \(jrth .Imcn’co, 
ch. 10, p. 199. (G. & Co., 1897.) 

1309. FORESTS BURIED UNDER 
STRATA — (irwlual Suhnidencp of Earth ' h 
(' rust. — The snppo>ition of a gradual .-sub- 
sidence over large areas is by no ineaii'i im- 
probable. We have the clearest proof that 
a movement of this kind i- possible, in the 
upright trees buried under strata many 
thousand f»sT in thickness; we have al.-o 
every reason for ladieving that there* are now 
large areas gradually -'inking, in the same 
manner as others are rising. And wh<*n 
we eon.sid(*r flow many parts of the .surface 
of the globe have been <'levate*d within re- 
cent geological periods, we must Jidmit that 
there have been subsidences on a eorre- 
sjionding seale, for otherwise the whole 
globe would have swollen. It is very re- 
markable that Sir (k Lyell, even in the" first 
edition of his “ Principles of Geology,” in- 
ferred that the amount of sub.sidenee'in the 
Pacific must have exceeded that of eleva- 
tion, from the area of >’and being very small 
1 datively to the agent: there tending to 


form it, namely the growth of coral and 
volcanic action. — D arwin Coral Reefs, ch. 
6, p. 128. (A., 1900.) 

1310. FORGETFULNESS, HUMAN— 

Changes in Earth Unrecorded — A Moslem 
Parable. — A manuscript work, entitled the 
“ Wonders of Nature,” is preserved in the 
Royal Library at Paris, by an Arabian wri- 
ter, Mohainmed Kazwini, who flourished in 
the scA'cnth century of the Hegira, or at 
the close of the thirteenth century of our 
era. Besides several curious remarks on 
aerolites, earthquakes, and the siieeessive 
changes of position which the land and sea 
have undergone, we meet with the following 
beautiful passage which is given as the nar- 
rative of Kidhz, an allegorical jier.sonage: 
“ 1 passed one day by a very ancient and 
wonderfully jxipulous city, and asked one of 
its inhabitants how long it had been foinul- 
ed. ‘ It is index'd a mighty city,’ rejjlied he; 

* wo know not liow long it has exi.sted, and 
onr aiuestors were on this snbjeet as igno- 
rant as ourselves.’ Five centuries after- 
wards, as I passed by the same place, T 
could not perceive the slightest vestige of 
the city. I dcmaml(‘d of a ju'a.sant, who was 
gathering herbs n])on its former site, how 
long it b:nl bt-en «le-<troyed. ‘ In sooth a 
strange question I’ replied be. ‘ 'Fhe ground 
bore lias m-ver been dilferent from what 
you now behold it.' * Was there not of old,’ 
sai<l I, ‘ a splen(li<l city here? ’ ‘ Never,* an- 
swered he, * so far as we have se<‘n. and 
never did our fathers speak to us of any 
such.’ On my retiirn liieia*, .500 years after- 
wards, I found the sea in the same pla(‘e, 
and on its slion*s were a party of Usher- 
men, of whom r impiiri'd how long the land 
had been eoveia'd by the waters. ‘ Is this a 
question.' .said they, ‘for a man like you? 
'I’his sprit has always been what it is now.’ 
I again returnc-d 500 y(‘ars afterwards, and 
the sea had disappeared; 1 impiired of a 
man who stood alone upon the sjxit, how 
long ago this change had taken place, and 
be gave me tin; same answer as I liad re- 
eeived before, f.astly, on eoming back again 
after an equal lapse of time, I found there 
a tlourishing city, more populous and more 
rich in beautiful buildings than the eity 
I had seen the first lime, and when 1 would 
fain hav(* informed mysrdf coiieerning its 
origin, the inhabitants answered me, * Its 
rise is lost in rr*niote antirpiity; we are ig- 
norant bow long it lias existed, and our 
fathers were on this subjoet as ignorant as 
ourselves.’ ” — Lyeij. Prindples of Ocoloqu, 
bk. i, ch. 3, p. 10. (A., 18.54.) 

1311. FORMATION OF ROCKS IN THE 
PRESENT ERA— .Vrt/ure Seen at Work.^ 
Some of the .springs whieh issue from the 
iehthyolite beds along the .shores of the 
Moray Frith are largely charged, not with 
iron, . . . but with carbonate of lime. 

WHien employed for domestic purposes, they 
ehoke up, in a few years, with a stony dep- 
ositiufi, the spouts of tca-kettlea. On a 



SCIENTIFIC SIDE-LIGHTS 


Foretttt 

Fornm 


similar principle, they plug up their older 
channels, and then burst out in new ones; 
nor is it unconinion to find among the clifls 
little hollow recesses, long since divested of 
their waters by this process, that are still 
thicklv surrounded by coral-like incrusta- 
tions of moss and lichens, grass and nettle- 
stalks, and roofed with marble-like stalac- 
tites. 1 am acquainted with at least one of 
these springs of very considerable volume, 
and dedicated of old to an obscure Homan 
Catholic saint, whose name it still bears 
(8t. Hennct), which presents phenomena 
not unworthy the attention of the young 
geologist. It comes gushing from out the 
lelithvolite bed, where the latter extcuids, in 
the neighborliood of CVomarty, along tlie 
shores of the Moray Frith: and after de- 
positing in a stagnant morass an aeeurnu- 
lation of a grayisli-colored and partially 
consolidated travertin, escapes by two o]K*n- 
ings to the shoie, where it is absorbed 
among the sand and gravel. A storm about 
three years ago sw(*pt the bcfacli several feet 
beneath its ordinary level, and two little 
moles of conglomerate and sandstone, the 
work of the spring, were found to o<‘cupy 
the two openings. Each had its fossils — 
comminuted sea-shells and stalks of hard- 
ened moss; and in one of the moles I found 
embedded a few of the vertebral joints of a 
sheep. It was a recent formation on a small 
scale, bound together by a calcareous ecanent 
furnished by the fish-l)eds of the inferior 
Old Hed Sandstone, ami <*ompo'ied of >and 
and pebbles, mostly from tlu* granitic gneiss 
of the neighboring bill, and organisms. \M'ge- 
table and animal, from both the land ami 
the sea. — MirxKU OhJ Uvd ^andstunCy ch. 10, 
p. 184. (G. & L., 18r)l.) 

1312. FORMATION OF SCIENTIFIC 
THEORIES — Mind Ih mundH a Cnunr . — Seien- 
titie theories, in the first place, take their 
rise in the <lcsire of the mind to penetrate I 
to the sources of phenomena. From its in- ; 
finitesimal beginnings, in ages long ])a>t, ‘ 
this (h'sire has groN>n and strengthened into ' 
an imperious demand of inairs intellectual I 
nature. It long ago prompted Ca'sar to say ; 
that lie would exebauge his victories f(*r a . 
glim]>s(? of the si)ur(‘cs of the Nile; it 
wrought itself into the atomic theories of 
Taicretius; it impels Darwin to those dar- 
ing speculations which of late years have so 
agitated the public mind. Hut in no case 
in franiing theories does the imagination 
create its materials. It expands, dimin- 
ishes, molds, and refines, as the ease may be, 
materials derived from the world of fact and 
observation.-— Tyndai.l Lectures on Lighty 
lect. 3, p. 95. (A., 1898.) 

o ^ ^'ORMATION of water FROM 

— Meehanies of Erplasion — Speed of 
fnound. — Let us fill a soap-bubble with oxy- 
gen and hydrogen gases in the proportion of 
two parts of hydrogen to one of oxygen. If 
result will be an explosion. 
When the ignition takes place there is a 


sudden generation of heat, which suddenly 
expands the air, causing it to be highly rare- 
fied at the point of exj)losion. The air im- 
mediately surrounding it is driven violently 
outward in every direction. The first layer 
of air-particles, surrounding the bubble, is 
driven against the second, and then swings 
back to its place, for the. force that drove 
it outward is no longer present. The second 
layer swings against the third, and the third 
against the fourth, and so on; each layer 
after making its excursion outward returns 
to its original position. The air-particles 
art! not fired at the ear as from a gun; they 
simply vibrate to and fro. The sound-pulse 
moves outwaid like an expanding globe at 
the rate of about 1,100 feet per second in 
air, the speed depending upon the medium 
through wliich it travels. — F li.siia Gray 
\uturc*s .]firaclcs, vol. ii, ch. 0, p. 59. (F. 

II. & II., 1900.) 

1314. FORMS OF LIFE LOST AND 

REINTRODUCED — LL'inains of Krtinrt Race 
of Ilorsr.s in South Atneriru. — Tn the pam- 
pean depo-sit at the Hajada [Kntre Rios, 
South America I 1 found . . . [with re- 

mains of the masto«lon. etc.] al.-.o one tooth 
<»f a hoiM*. in the same st^iined ami decayed 
state. This latter trsdli greatly inter(‘stc'll 
me. and I took scru[>ulous cart* in ascertain- 
ijig that it batl bt‘en einbeilded eontempo- 
rancoU''ly with tin? otht‘r remains; for I 
was md tht*n aware that amongst the fossils 
from Habia Hlam a there was a hor>e*s tooth 
hitlden in the matrix: nor was it then 
known ^\ith certainty that tin* rt'uiains of 
horses are common in North Amt'rica. Mr. 
Lyell has lat(*ly brought from the United 
States a tooth of a horse; and it is an in- 
tert‘^ting fact that Hrofessor Owen could 
find in no species, either fossil or recent, a 
slight but pt‘culiar curvature characterizing 
it, until he thought of comparing it with 
my specimen bmml here: he has named this 
American horse F'/aas' rurrithus:. There is 
good evideme again''! any hor'-e living in 
America at the time of (’olumbus. Certainly 
it is a marvelous fact in the history of the 
mammalia, that in South America a native 
hor-e should have livid and di-atipeared. to 
be -'Ucceeded in after-ages by the countless 
herds ileseended from the f»‘w introduced 
with the Spanish colonists! — Dauwix Xat- 
iiralist's Veangc around the World, eh. 7. p. 
i:i0. (A.. 1898.) 

1315. FORMS OF LIFE, SEEMINGLY 

INDEPENDENT, IN THE BLOOD — H7ji7e 
<\dls [ l.rnencgtrti] Rattlinfj trith fiorwi.s' of 
Disraao . — We possess in our blood millions 
of little living bodies, which are. in a sense, 
independent of us — autonomous subjects, as 
it were, of tlie body at large. 7'hey are not 
under our control in any sense, but live and 
move, and discharge their duties as freely 
ns if they recognized no right or title of 
their possessor to question their acts. . . . 

Watching one of those living particles on a 
iniseroscope slide especially kept at the 
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blood’s o>^Ti temperature, we can see it liter- 
ally to Ilow from one shape to another. It 
imitates in this way the iiiovenients of many 
an animaleiile in the pools. We may also 
see our independent white eorpuscle seizing 
and digesting food-pa rtieles, as if, in very 
truth, it were an independent animaleiile. 
This power of feeiling, we shall see, is an 
important eharaeteristie of our wandering 
particle. . . . For it is now a matter of 

certainty tlmt among all the servants of our 
])odies we vi>ssess none more active, none 
more faitliful, and none more necessary 
than our wandering cells. . . . There is 

a battle between our wliite cells [leucocytes] 
and the germs of disease. If the latter are 
victorious, we fall ill of the fever or other 
ailment; if we escape the fever, our im- 
munity is due to the victory of our micro- 
scopic" friends over the germs. — W ilson 
Glimpses of XaturCy cli. 23, p. 74. (Hum., 
1892.) 

1310. FOSSILS AS MEMENTOES OF 
THE PAST — SurpeuHs Coins and j^Iedals in 
Interest . — ** However trivial a thing,” he 
[Robert Hooke, 1088] says, “ a rotten shell 
may appear to some, yet these monuments 
of ’kature are more certain tokens of an- 
tiquity than coins or medals, since the best 
of those may be counterfeited or made by 
art and design, as may also books, manu- 
scripts, and inscriptions, as all the learned 
are now sulliciently satisfied has often bctui 
actually practised.” etc. ; ” and tho it must 
be granted that it very ditlicult to read 
them (the records of Nature) and to raise a 
chronology out of them, and to state the in- 
tervals of the time wherein such or such 
catastrophe.s and mutations have happened, 
yet it is not impossible.” — L yell Frinciples 
hf Geology i pt. i, ch. 3, p, 27. (A., 1854.) 

1317. FOSSILS, MAGICAL VIRTUES 
ATTRIBUTED TO — ’‘-I'nirorns Horn" — Hu- 
man Remains in Ancient Caves — Man Con- 
temporary icith Kjotinct Animals . — The ex- 
istence of fossil remains of animals in the 
caves of Europe has long been kno\Mi. In 
the sixteenth and seventeenth centuries they 
were, under the name of “ ebur fossile,'* or 
unicorn’s horn, greatly est< emed as a medi- 
cine, and were obtaiiuMl in great quantity 
from the caves of tlie Ilaitz district and of 
Hungary and Fi .inconia. Hauinann'?. Mole 
in the llartz Inid already beconie famou-* at 
the close of the seventeenth century, and de- 
scriptions of other lave^ and of their con- 
tents followed at intervals, until at last a 
new' branch of inve-»tigation sprang U|), the 
importance of which can haially be exag- 
gerated when ils hearings upon the early 
history of man are considered. It was long, 
however, before the pos-ihiiity (,f nmn .s ex- 
istence contemporaneously with the extinct 
aniifials found in sfiine of the o1de-»i caves 
wasi entertained by the ma jority of scientific 
men; hut the doubt was finally set at rest 
in 18.58 upon the di^^oyerv of undoubted 
human relics in the celebrated Rrixham 


Cave in Devonshire. — Dallas Nature- 

Studies , p. 45. (Hum., 1888.) 

1318. FOSSILS OF THE COAL PERIOD 

— Evidence of Warm and Uniform Climate. 
— ^The flora of the coal appears to indicate 
a uniform and mild temperature in the 
air, Avhile the fossils of the contemporaneous 
mountain limestone, comprising abundance 
of lamelliferous corals, large-chambered ceph- 
alopods, and Crinoidca, naturally lead ns 
to infer a considerable warmth in the wa- 
ters of the northern sea of the Carboniferous 
period. So also in regard to strata older 
than the coal, they contain in high north- 
ern latitudes mountain masses of corals 
which must ha\’e lived and grown on the 
spot, and la rgc-cha inhered univalves, such 
as Orthocerata and Nautilus, all seeming to 
indicate, even in regions bordering on tho 
arctic circle, the former pn.'valence of a 
temperature more elevated than that now 
prevailing. 

The warmth and humidity of the air, 
and the uniformity of climate, both in the 
ditTeront seasons of the year and in dif- 
ferent latitudes, appear to have been most 
leniarkable when some of the oldest of the 
fossiliferous strata w'ere formed. — Lyei.l 
Principles of Geology, bk. i, ch. 6, p. 01. 
(A.. 1854.) 

1310. FOSSILS OP THE OLD RED 
SANDSTONE — Fantastic Forms That Hare 
lievome Extinct. — Half my closet walls are 
covered with the peculiar fossils of the Lower 
Old Red Sandstone; and certainly a stran- 
ger assemblage of forms have rarely been 
grouped togetlier— cn^atures whose very t>’])e 
is lost, fantastic and uncouth, and which 
puzzle the naturalist to as-^ign them even 
their class — boat-like animals, furnished 
with oar.s and a rudder — lish-platcd over, 
like the tortoise, above and helow', with a 
strong armor of hone, and furnished W'ith 
hut one .solitary rudder-like fin; other fisli 
le.'>s equivocal in their form, hut W'ith the 
membranes of their fins thickly covered 
with seale.s — creatures bristling over with 
thorns; others glistening in an enameled 
coat, as if beautifully japanned — the tail, 
in every instance among the le.sa equivocal 
.‘^hape.s, formed not equally, a.s in existing 
fish, on each si(h* the central vertebral col- 
umn, but cb icily on the lower side — the 
column .sending out its diminished vertebne 
to the extreme termination of the fill. All 
the forms testify of a remote antiquity — 
of a period wluise ” fashion.s have pa.ssed 
away.” 3’bc figures on a f’liinese va.se or 
an Eg^yptian obelisk are scarce more unlike 
what now' exi.sts in Nature than the fo.ssils 
of the fjower Old Red Sandstone. — MILLER 
The Old Red Sandstone, eh. 2, p, 30. (G. 

& L.. 1S51.) 

1 320. FOUNDERS OF PHYSICAL SCI- 
ENCE— Araha Deserve the Title . — Tlic Arabs, 
a -people of Semitic origin, partially dispelled 
the barbarism which had shrouded Europe 
for i pward of two hundred years after the 
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storms bj which it had been shaken, from 
the aggressions of hostile nations. The Ar- 
abs lead us back to the imperishable sources 
of Greek philosophy; and besides the in- 
fluence thus exercised on scientific cultiva- 
tion, they have also extended and opened 
new paths in the domain of natural investi- 
gation. . . . The Arabs are to be re- 

garded as the actual founders of physical 
science, considered in the sense which we 
now apply to the words. 

It is undoubtedly extremely diflicult to 
associate any absolute, beginning with any 
definite epoch of time in the history of the 
mental world and of the intimately con- 
nected elements of thought. Individual lumi- 
nous points of knowledge, and the processes 
by which knowledge was gradually attain«‘d, 
may be traced scattered through very early 
periods of time. How great is the dilFerence 
that separates Discorides, who distilled mer- 
cury from cinnabar, from the Arabian chem- 
ist Dscheber ; how widely is Ptolemy, as an 
optician, removed from Alhazcn ; but we 
must, nevertheless, date the foundation of 
the physical sciences, and even of natural 
science, from the point where new paths 
were first trodden by many different in- 
vestigators, altho with unequal success. — 
Ht muoldt Cosmos , vol. ii, pt. ii, pp. 201- 
209. (H., 1897.) 

1321. FRAGMENT OF ANCIENT 
EARTH — Mountain Carved from Vaster Moah. 
— How this wondrous mountain [the Mat- 
terhorn] has been formed will be the sub- 
ject of subsequent inquiry. It is not a spurt 
of molten matter ejected from tin? nucleus 
of the earth; from base to summit there 
is no truly igneous rock. It has no doubt 
boon upraised hy subterranean forces, but 
that it has been lifted as an isolated mass 
is not conceivable. It must have formed 
part of a mighty boss or swelling, from 
which the mountain was subsequently sculp- 
tured. — Tyndall Hours of K.vircisc in the 
Alps, ch. 14, p. 164. (A., 1898.) 


1 322. FRAGMENT PRESERVED FROM 
LOST WORK OF ARISTOTLE— Description 

of Satural iieautif — An Argumrnt for ('rr- 
oiivc Poivcr . — We possess a genuine frag- 
ment which Cicero [*‘ De Natura Deoruin,*’ 
li, .17] has preserved to us from a lost work 
of Aristotle. It runs thus; “If there were 
beings who livWl in the depths of the earth, 
m dwellings adorned with statues and paint - 
and everything whieh is possessed in 
ych ahiindanee by those whom we esteem 
loitnnate; and if these beings could receive 
tidings of the power and might of the gods, 
and could then emerge from their hid«b*n 
cu el lings through the open fissures of the 
earth to the places whieh we inhabit; if 
ley could suddenly behold the earth, and 
^ sea, and the vault of heaven; could rec- 
expanse of the cloudy firmament, 
winds of heaven, ami 

radifinf majostv, beautv, ami 

radiant effulgence; and, lastly, when* night 


veiled the earth in darkness, they could 
behold the stjirry heavens, the changing 
moon, and the stars rising and setting in 
the unvarying course ordained frcmi eter- 
nity — they would surely exclaim, ‘ There are 
gods, and such great things must be the 
work of their hands.’” It has been justly 
observed that this passage is alone suliieiont 
to corroborate Cicero’s opinion of “ the gold- 
en flow of Aristotle’s eloquence,” and that 
his words arc pervaded by something of the 
inspired force of Plato's genius. Such a 
testimony to the existence of the heavenly 
powers, drawn from the beauty and stu- 
pendous greatness of the works of ereation, 
is rarely to be met with in the works of 
antiquity.— Hlmuoi.dt Cosmos, vol. ii, pt. 
i, p. 29. (IL, 1897.) 

1.323. FREEDOM AND INDEPEND- 
ENCE OF THE SEXES IN AMERICA— 

1 out hfu I At quo I n t a nash ij)s — ( 'oed ucu t ioti* 
— It has been given especially to one nation 
to lead tlie world in its assault upon thi.s 
mistaken law [of separation of sexes in 
youth], and to diinoiir-trate to mankind that 
in the imconstraineil and artless relations 
of youth lie higher safeguards than the 
jiolite conventions of society can afford. The 
p(‘ople of America have proved that the 
iilemling of the sweet currents of different 
family lives in social intercourse, in recre- 
ation. and — most original of all — in educa- 
tion, can take place freely and joyously with- 
out any sacrifice of man's reverence for 
\\oman. or woman's revm-ence for herself; 
and. springing out of these naturally min- 
gled lives, there mn^t more and more come 
those sacred and happy homes which are 
the surest guaranties for the moral prog- 
ves-. of a nation. So long as the first con- 
cern (jf a country is for its homes, it mat- 
ters little wliat it seeks second or third. — 
Duf MMOND Ascent of Man, ch. 9, p. 304. 
(J. P.. 1900 A 

1324. FREEDOM AND NECESSITY— 

Fncdoin To Do Hipht . — 1 jirotest that if 
some great Po^\er would agree to make me 
always think what is true and do what is 
right, on eonditioii of being turned into a 
.sort of clock and wound np every morning 
before I got out of bed, I slunild* instantly 
eloso with the offer. The only freedom I 
rare about is the freedom to do right; the 
fre»‘doin to do wrong 1 am ready to part 
with on the chea])est terms to any one who 
will take it of me. — Hr xi.ey Lap Sermons, 
serm. 14, p. 3li>. i(k P. P., 1899.) 

1325. FREEDOM NOT ABSOLUTE— 

I',rcmption fnnn Some Special Dest mint 
Is man's voluntary agency a delusion, or is 
it, on the (‘ontrary. just what we feel it to 
be, and is it only from misconception oi its 
nature that we pu/.zle over its relation to 
law? We speak, and speak truly, of oiir 
wills being free; but free from what? It 
seems to be forgotten that fnvdom is not an 
ahsoliito, but a ndative term. There is no 
such thing existing as absolute freedom — 
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that is to say, there is nothin^ existing? in 
the world, or possible even in thought, which 
is absolutely alone — entirely free from in- 
separable relationship to some other thinji: 
or things. Kreedofn, therefore, is only intel- 
ligible as meaning the being free from some 
particular kind of restraint. — A royll Reign 
of LaiCy eh. (5. p. 171). (Hurt.) 

laiJG. FREEDOM OF CHANGE— ifon- 
esig and Truth Ihttrr than ("onsistcncg . — 
He [C’ope) has been mueh blamed on ac- 
count of the constant changes of his views 
and because lie was in(‘onsistcnt. rinjues' 
tionably In* did change his views very often. 
Doubtless some of those changes were ne- 
cessitated by too great haste in f(uinulatioii 
and too great rashness in ]>ublieation. The 
freedom to change wliich he exercised 
. *. . was an olfset to his rashness. He 

cxercisi'd a ju-oper scientilu' spirit in refu- 
sing to be ah\ays ( onsi-iteiit at t lie expen-'C of 
truth. — OiM. Address in Ur/norg of I'dicard 
Drinker f'ope in J*roe> t dings of Ann r. Assoe. 
for Adranrt meat of Svino e^ vol. xlvi, ISOT. 

FREEDOM OF SAVAGES AN 
ILLUSION — Slaverg to Darlniroufi Customs — 
Irrational Dunands on DerotfC . — The truth 
is that nowheia* is tin* idcnc(‘ of develop- 
ment in a wrong direction so strong as in 
the many customs of savage and barbarous 
nations which are more or less diretdly con- 
nected with religion. The idea has long 
been abandoncil that the savage lives in a 
eonditiou of freedom as compared with tin' 
complicated obligations imj)os(‘d by civiliza- 
tion. Savages, on the contrary, are under 
the tyranny of innumerable customs which 
render their whole lift' a slavery frtmi the 
cradle to the gravt*. And what is nn>st re- 
markable is the irrational character t>f mt»st 
of these customs, and the ditliculty of even 
imagining how' they can h.'ve become estab- 
lished. Tliey bear all the marks of an 
origin far distant in time — of a ctmnection 
with doctrines which have been forgotten, 
and of conceptions which have run, .as it 
were, to seed. They bear, in short, .all the 
marks of long attrition, like the remnants 
of a bed of rock which h.as been broken up 
at a distant epoch of gcologic.il time, .and 
has left no other record of itsr-If than .a few 
worn and incoherent fragnu nts in sonie far- 
off conglomerate, .lust as thev;e fragments 
are now* held togidher by comnum mat«*rials 
which are univers.ally distributed, such us 
sand or lime, so the ^vorn and broken frag- 
ments of old religions are held together, in 
the shape of barbarous customs, bv those 
common instimts and aspirations of the hu- 
man mind which follow it in all its -lages, 
whether of growth or of decay. — .Nfwjvi.i! 
I'nitg of Nature, ch. 12, p. 2S.5. * (Hurt.) 

1 328. FREEMAN. MORAL, VS. MORAL 
SLAVE CJohn via, di-dti) — Avoiding I Ail 
through hove of Good. — Spinoza long ago 
wrote in his “ Ethics ” that anything that a 
man can avoid under the notion that it is 
bad he may also avoid under the notion that 


something else is good. He who habitually 
acts .sub specie mali, under the negative no- 
tion, the notion of the bad, is called a slave 
hy Spinoza. To him who acts habitually 
under the notion of good he gives the name 
of freeman. — James Talks to Teachers, ch. 
15, p. 104. (11. II. & Co., 1900.) 

1320. FREEZING BY RADIATION— 
Formation of Artificial Ice in liengal . — 
Wells w as the first to explain the formation, 
artificially, of ice in Bengal, wdiere the sub- 
staiK'e is never formed naturally. Shallow 
j>its are dug, which are partially filled wdth 
straw', and on the straw' flat pans containing 
water are exposed to tlie clear firmament, 
'fhe water is a powerful ra^rliant, and sends 
off its beat copiously into space. The heat 
thus lost cannot be sii})plicd from the earth 
— this source being cut off by the non-con- 
ducting straw. Bcflire sunrist' a cake of ice 
formed in each v<*sscl. This is the ex- 
planation of Wells, and it is, no doubt, the 
true one. I think, however, it needs supjde- 
menting. It appears, from the description, 
that the condition most suitable for the for- 
mation of it'c is not only a clear air, b\it a 
dry air. The niglits, says Sir Robert Bar- 
ker, most favorable for the production of 
ice, are those wbicli are clearest and most 
MTciic, and in ichieh verj/ little drtr appears 
after midnight. The italicized phrase is 
very significant. To yiroduce the ice in 
abundance, the atinos]>here must not only 
be clear, but it must be comparatively free 
from afpicous vapor. When the straw' on 
which the pans were laid In'camo wet, it was 
always changed for dry straw'; and the rea- 
son Wells assigned for this was, that tlie 
straw', by being widtcd. was n*ndered more 
compact and cllicicnt as a conductor. This 
may nave* been the east*, but it is also cer- 
tain that the vapor rising from the wet 
straw', and r»verspreading tlie pans like a 
screen, would check the chill and retard the 
c'ongelat ion. — 'rv\r»Ai.r. ffiot a Mode of Mo- 
tion^ Icct. 17. p. 500. ( .\.. 1900.) 

1 330. FREEZING BY RAREFACTION 

— .Jo.scpli Henry rend a communication 
(March 2, lH25j on the production <)f cold 
by the rarcfa< tion of air, accompanied with 
experiments. 

f>ne of tlicsc experiments most strikingly 
illustrated the great redu<*tion <»f tempera- 
ture wbieb takes yJaee (ui the smldcn rare- 
faction of c(Jinlensed air. Half a pint of 
water was poured into a strong copper ves- 
sel, of a globular form, and having a capac- 
ity of five gallons; a tube of one-fourth of 
an inch in caliber, witli a number of boh*s 
near the lower end and a stop-eoek attached 
to the other extremity, was firmly screwed 
into the neck of the vessel ; the lower end 
of the tube dipped into the water, but a 
nunilwT of the holes were above the surface 
of the liquid, so that a jet of air mingled 
with water might be tbrow'n from the foun- 
tain. The apparatus was then charged with 
condensed air, by means of a powerful con- 
densir^-pump, until the pressure was esti- 
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mated at nine atmospheres ; during the con- 
densation the vessel became sensibly warm. 
After suiTering the apparatus to cool down 
to the temperature of the room, the stop- 
cock was opened; the air rushed out with 
great violence, carrying with it a quantity 
of water, which was instantly converted into 
snow; after a few seconds the tube became 
lillcdwith ice, which almost entirely sU)j)|>cd 
the current of air. The nock of the vess(‘l 
was then partially unscrewed, so as to al- 
low the condensed air to rush out arrminl 
the sides of the screw; in this state the 
temperature of the whole atmosphere was 
so much reduced as to freeze the remaining 
water in the vessel; the stop-cock and tube 
at the same time became so cold that the 
fingers adhered to them, in the same manner 
that they are sometimes found to stick to 
the latch of a door on an intensely cold 
morning. This experiment was exhibited to 
the Institute within six feet of a larg<‘ 
stove, and in a room the temperature of 
wliich was not less than eighty degrees of 
Fahrenheit’s thermometer. — Hknhy /Voo rd- 
in(js of Albany Institute, vol. i, ]). ‘M). 


1 ,331 . FREEZING NOT DESTRUCTIVE 
OF MICRO-ORGANISMS— LV/cfcr<a in Ire . — 
Ice contains bacteria in varying quantities 
from 20 per c. c. to 10,000 or more. Nor is 
variation in number athaded ehme by the 
condition of the water, for samples col- 
lected from one and iho same place differ 
widely. The quality follows in large meas- 
ure the st4indard of tin* water. — Nkwmax 
Bacteria, ch. C, p. 238. (G. P. P., 1800.) 

13.32. FREEZING, SUDDEN, OF 
NORTHERN RIVER— lVi7d Orni i-Vocoi in 
Tibet in Act of Sirimminy. — A herd of 
mammoths returning from their summer 
pastures in the north may hav(* l>cc!i sur- 
prised, while crossing a stream, by the sud- 
den congelation of the waters. 'J'he mission- 
ary Hue relates, in his travels in Tibet in 
1840, that, after many of his party had been 
frozen to death, they pitched their tents on 
the banks of the ^louroui-Ousson (which 
lower down becomes the famous Hlue 
Kiver), and saw from their encampment 
“sonic blaek shapeless obji'cts ranged in tile 
acro.ss the stream. A.s tlu’v a<lvancetl nearer 


no change either in form (»r distinctm'ss wa^ 
apparent; nor was it till they were quitt 
cl^ose that they recognized in them a troo| 
of the wild o\(‘n, called yak by the Tibet 
ans. Tlu‘ro were more than tifty of then 
inerusU'd in the ice. No doubt they Inn 
tiled to swim across at the moment of con 
gelation, and had been unable to distnigagi 
themselves. Their beautiful hea<ls. sur 
mounted by huge horns, were still above tin 
surface, but their bodies were held fast ii 
the ice, which was so transparent that tin 
position of the imprudent hea.sts was oasib 
histinguishable; they looked as if .stil 
eagles and ravens hac 
P their eyes.”— L yell Principla 

Of Geology^ bk. i, ch. 6, p. 85. (A., 1854.) 


1333 . FRENZY AN OUTCOME OF IN- 

FIRMITY — Indulgence DeMroyn Self-rrmtrol — 
Jlcsponsibility at Outset. — The habit of 
yielding to a natural infirmity of temper 
often leads into paroxysms of ungovernable 
rage, which, in tlieir turn, pass into a state 
of maniacal excitement. The poof girl who 
drowns hcrs(*lf after a quarnd with licr 
b>vcr, or the nurse-maid who cuts the. throiit 
of a child to whom she h tenderly attaclicd, 
beeaiisc her mistress has rebuked her for 
wearing loo fim; a bonnet, may be really 
laboring under a “temporary insanity’’ 
which driv<‘s her irresistibly to a great 
crime; yet, just as the man who commits 
a murder in a state of drunken frenzy is 
respotif^ible for his irresponsibility, so is the 
suicide or tin* murderess, in so far as she 
has habitually neglected to control the w’ay- 
ward feelings whose strong excitement has 
impelled lH‘r to the cominissitai of her crime. 
— (’auckntek Mental Fhifsioloqy, ch. 7, p. 
323. (A., Hh)0.) 

1334 . FUSION OF ROCKS— GraniVcaTMf 

Purpliyry ('ootid under Pressure — i^ubter- 
runean Luhis of Melted Lara \ow Lrist- 
iny . — It may indeed be said that we have 
as yet no <lata for estimating the relative 
volume of matter simultaneously in a state 
of fusion at two given jxo’iods, as if we were 
to coinpaie the columnar basalt of Slafi’a 
,ind its environs with the lava poured out 
in Iceland in 17S3: but for this very reason 
it would l>e ra^li and iinphilosojihical to as- 
'siiim* an excc'*s nf ancient as ccnitrasted 
with moilorn outpourings of melted matter 
at particular jiciiods of time. It would be 
still more presumptuous to take for granted 
that the more dccp-scated clfccts of >ubter- 
.ancan beat suvpas>cd at rcm»>tc eras the 
c<irres])onding elVects of internal heat in 
our own times. Orta in ]>or])liyrics and 
granites, and all the rocks commonly called 
Plutonic, arc now’ generally suppos(‘d to 
have re'<u1t»'d fnmi the slow cooling of ma- 
terials fu-etl and solidified under great pres- 
sure: and we c.uinot doubt that beneath 
exi'.ting volcanot's there are largo spaces 
fille<l with melted stone, which must for 
ccnt\irics remain in an imandescent state, 
.and then cool and become baial and crystal* 
.line wben tlic subterranean beat sliall be 
cxbaii^tcd. ’Diat lak('s of lava arc contin- 
uous for buntlrcds of miles beneath the Chil- 
ean -Viulcs siuMus established by obseiwa- 
tions made in tlie year 183.5. — Lyei.l Prin~ 
eijdis itf (leoloe,u^ bk. i, eh. 11. p. Ifil. (A., 
IS.54.1 

1335 . FUTURE MUST BE BASED UP- 
ON A PAST — The Mannen a liisim] Poirrr. — 
We fail to see any scientific connection 
between bis [t\'>inte*sl theoretical explana- 
tion of the past progress of society and his 
])roposals for future improvonient. The pro- 

I ]iosals are not, as we might expect. rec<un- 
mended as that towanls which human so- 
ciety has been tending and working through 
the Whole of history. It is thus that think- 
ers have usually proceeded who formed the- 
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ories for the future grounded on historical 
analysis of tlie past. Tocqueville, for ex- 
ample, and others, finding, as they thought, 
through all history, a steady progress in 
the direction of social and political equality, 
argued that, to smooth this transition, and 
make the best of what is certainly coming, 
is the proper em})loyment of political fore- 
sight. We do not liiul ;M. Comte supporting 
his recomim'iulations by a similar line of ar- 
gument. They rest as completely, each on 
its separate reasons of supposed utility, as 
with philo'iophers who, like Bentham, theo- 
rize on politics without any historical basis 
at all. Tlie only bridge of connection which 
leads from his historical speculations to his 
practical conclusions is the inference that, 
since the old powers of society, both in the 
region of thought and of action, are decli- 
ning and destined to disappear, leaving only 
the two rising powers — j>o>itive thinkers 
on the one hand, leaders of industry on the 
other — the future necessarily belongs to 
these: spiritual power to the former, tem- 
poral to tlie latter. As a specimen of his- 
torical forecast this is very deficient; for 
are there not the masses as well as the 
leaders of imlustry? and is not theirs also 
a growing power? — ^I ill Positive Philos- 
* ophy of Auyustc Comte, p. 107. (11. II. 

& Co., 1SS7.) 

1 336. FUTURE OF ASTRONOMY— A« 

Present Knoirledpe Put a Peginning — .1 
Reaching- up toirard (tod , — Outside the .solar 
system, the problems which demand a prac- 
tical solution are all but infinite in number 
and extent. And these have all arisen and 
crowded upon our thoughts within less than 
a hundred years. For sidereal science be- 
came a rc'cognized branch of astronomy only 
through IlcrscheTs discovery of the revolu- 
tions of double .stars in 1802, Yet already 
it may be and has been called “ the astron- 
omy of the future”: so rapidly has the de- 
velopment ol a keen and univer.-^al inter- 
est attended and stimulated the growth of 
power to investigate this sublime subj<*et. 
What has been done is little — is scarcidy a 
beginning; yet it is much in comparison 
with the total blank of a century past. And 
our knowledge will, we are easily persuaded, 
appear in turn the merest ignorance to thos«* 
who come after us. Yet it is not to be 
de.spi.sed, since by it we reach up groping 
fingers to touch the hem of the garment 
of the Most High.--(’rj:uKE History of ,t.v- 
ironoyny, pt. ii, ch. Fl, p. .'52S. (Bb, iSfi.'b) 

1337. FUTURE OF EARTH NOT TO 
BE SUNLESS — Prorinion for Viint Duration 
of the Sun . — We may lhcrcff>re a.'isume with 
great probability that the sun will .stdl con- 
tinue in it.s condensation, <*vcn if it only 
attained the density of the earth — tho 
it will probably becoin** far denser in the 
interior owing to tlie enormous pressure — 
thi.s would ilevelop fresh quantities of heat, 
which would be sufThuen^ to maintain tor an 
addition/'! 17,000,000 uf years the same in- 


tensity of sunshine as that which is now 
the spurce of all terrestrial life. — ^H elm- 
holtz Popular Lectures, lect. 4, p. 182. (L. 

G. & Co., 1898.) 

1338. FUTURE TO SURPASS PRES- 
ENT — Even in our own time we may hope 
to sec some improvement; but the unselfish 
mind will find its highest gratification in 
the belief that, whatever may be the case 
with ourselves, our descendants will under- 
stand many things which are hidden from 
us now, will better appreciate the beautiful 
world in wliich we live, avoid niueh of that 
siillering to which we are subject, enjoy 
many blessings of which we are not yet 
worth and escape many of those tempta- 
tions which we deplore, but cannot wholly 
resist. — A vebl’RY Prehistorio Times, ch. 18, 
p. 577. (A., 1900.) 

1330. GAMBLING, FOLLY OF— Jfof/i- 

eynatical Calculation of Hank's Sure H’/m- 
uings . — Games which exercise either body or 
mind have been of high value in civilization 
as trainers of man’s faculties. Games of 
pure chance played for money stand on 
quite a dilTerent footing; they have been 
from the first a delusion and a curse. In 
our own time there is perhaps no more piti- 
able sign of tfle slowness with which scien- 
tific ideas spread limn to hour the well- 
dressed crowds round the gaming-table at 
Monaco talking about runs of luck, and fan- 
cying that it mak(*s a dillorcnce whether 
one hacks the black or the red. This goes 
on, altho schoolboys are now taught the 
real doctrine of cham‘c*s, and how to reckon 
the fixed percentage of each week’s stakes 
tliat will be raked in by the croupier, and 
not come back. — Tyi.oii Anthropology, ch. 
12. p. .*108. (A., 1898.) 

1340. GANGES WASHING DOWN A 
CONTINENT— -*Soi7 Transported by Ureal 
Jiiver — Human Puilding Insignificant in 
Comparison . — The liev. Mr. Everest insti- 
tuted, in 1851-2, a serie.s of ob.servatioiis on 
the earthy matter brought down by the 
Ganges, at Ghazepoor, 500 miles from the 
sen. He found that, in 18.51, the nurnher 
of ctihic fc*et of water discharged by the 
river per second at that place was, during 


the 

Rains (4 months) 494,208 

Winter (5 months) 71,200 


Hot weather (3 months).... 30,330 
so that we may state in round ntimhors that 
50(^000 cubic feet per »ec»)ml flow <lown dur- 
ing the four months of the flood sea.son, 
from .liuic to Rept<unber. and less than Of)r 
000 per H(‘c*ond during the remaining eight 
months. 

The average quantity of solid matter sus- 
pended in tlie water during the rains was, 
i>v weight, jiirth part; hut as the water is 
about one-half the Hj)ecific gravity of the 
dried mud, the solid matter discharged is 
Tflifth part in bulk, or 577 cubic feet per 
second. 1’his gives a total of 6,082.041,600 
(■ubie feet for the discharge in the 122 days 
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of ilie rain. The proportion of sediment in 
the waters at other seasons was compara- 
tively insignificant, the total amount dur- 
ing tlie five winter months being only 247,- 
881,600 cubic feet, and during the three 
months of hot weather .38,164,240 cubic feet. 
13ie total annual discharge, then, would be 
368 , 077, 440 cubic feet. 

This quantity of mud would in one year 
Kiise a surface of 228 square miles, or a 
square space each side of which should 
measure 16 miles, a height of one foot. To 
<rive some idea of the magnitude of this 
result, we will assume that tlie specific grav- 
ity of the dried mud is only one-half that 
of granite (it would, however, be more) ; 
in that case, the earthy matter discharged 
in a year \vould equal 3,184,038,720 cubic 
feet of granite. Now about 12^1. cubic feet 
of granite weigh one ton; and it is coiu- 
j)uted that the Great Pyramid of Egypt, if 
it were a solid mass of granite, woul<i weigh 
about 600,000,000 tons. 'J'he mass of matter, 
ilierefore, carried down annually wouhl, ac- 
cording to this estimate, more ilian equal in 
weight and bulk forty-two of the great pyr- 
amids of Egypt, and that borne down in 
the four months of the rains wouhl equal 
forty pyramids. But if, witj^nit Jiny con- 
jecture as to wliat may have been tlie spe- 
cific gravity of the mud, we altiuul merely 
to the weight of solid matter actually proved 
by Mr. Everest to have been conta lin'd in 
the water, we find that the number of tons’ 
weight >\hieh jiasscd down in the 122 days 
of the rainy season was 339,413,760, which 
would give the weight of fifty-six ]nramids 
and a half; and in the whole year 366,361,- 
464 tons, or nearly the weight of sixty pyra- 
mids. 3310 base of the (treat Pyramid of 
covers eleven acres, and its ptTjieii- 
dieular height is about five hundred fet‘t. — 
Lyell Principles of (ieology^ bk. ii, cb. 18, 
p. 2S2. (A., 1854.) 

Work of Nature 

and of J/aii Compared , — It is scarcely pos- 
sible to present any picture to the mind 
whieb will convey an adequate conception 
<d the mighty scale of this operation, so 
tranquilly and almost insensibly carried on 
by the Ganges, as it glides through its al- 
luvial plain, even at a distance of .600 miles 
from the sea. It may. however, be stated, 
that if a fleet of more than eighty Indiamcn. 
each freighted with about 1.400 tons’ weight 
of mud, were to sail down the river every 
hour of every day and night for four 
months eontinuously, they would only trans- 
port from the higher country to the sea 
a mass of solid matter equal to that borne 
down by the Ganges, even in this part of 
lis course, in the four months of the flood 
o oAn”* exertions of a fleet of about 

.600 such ships going down daily with the 
^anie burden, and discharging it into the 
P’ulf, w^ouhl be no more than «'qni valent to 
Me operations of the groat river. — l.YEi.i. 

of Geology, bk. ii, eb. 18, p. 282. 

(A., 1864.) 


1342. GEMS, ARTIFICIAL, INFERIOR 

— Nature*8 Laboratories Surpass Those of 
Man. — But most of the crystals of minerals 
which have been thus artificially formed arc 
of minute, indeed often of microscopic, di- 
mensions. In the underground reservoirs 
beneath volcanoes, however, we have all the 
necessary conditions for the formation of 
crystals of niiiiciMls on a far grander scale. 
High tcnijieratnics. pressures far greater 
than any we can command at the earth’s 
surface, the action <;f superlicalcd steam 
and many acid ga,-.rs on the various con- 
stituents of both igneous and sedimentary 
rocks, and, abr)vc all, time of almost un- 
limited duration; these constitute such a 
set of conditions as may fairly be expected 
to result in tli(‘ formation of crystals simi- 
lar to those aitificiall\' produced, but of far 
greater size and beautv. — J ldd yolcanoes, 
ch. 6, p. 148. (A., 18990 

1343. GENERATION, SPONTANEOUS 

— Science Finds \o Fridence of. — If y(ni ask 
me whether there exists the least evidence 
to prove that any form of life can be de- 
veloped out of matter, without demonstrable 
ant<‘cc(lciit life, niy re])ly is tliat evidence 
considered ])erfectly conclusive by many has 
been adduced; and that were some of iis 
who have pondered this qiic-^tion to follow 
a very common example, and accept testi- 
mony because it falls in with our belief, we 
also should eagerly close with the evidence 
referred to. But there is in the true man 
of science a desire stronger than the wish 
to have his beliefs upheld: namely, the de- 
sire to have them true. And this stronger 
wish causes him to reject the nn>>t plau- 
sible suppiu t if he has reason to suspect that 
jt is vitiated by error. Those to whom I 
refer as having studied this (jiiestion, believ- 
ing the evidence olfcrod in favor of “ spon- 
taneous generation ” to be thus vitiated, 
cannot acco])t it. They know full well that 
the chemist now prepares from inorganic 
matter a vast array of substances which 
were some time ago regarded as tlie sole 
proilucts of vitality. They are intimately 
acquainted with the structural power of 
matter, as evidciued in the phenomena of 
crystallization. They can justify scientific- 
ally their belief in its potenev. under the 
proper comlitions. to pn^duee organisms. 
But. in re]>ly to your (piestion, they will 
frankly admit tlioir inability to point to 
any satisfactory cx]icrinicntal proof that 
life can be developed save from denu>n- 
strable anteoedent life. — T yxoatx Frag- 
ments of Science (the Belfast Address), vol. 
ii, cb. 9, p. 191. (A.. 1900.) 

1344. Theory of. Refuted 

— Rioyrnesis and Ahiogenrsis — Pasteur and 
Tyndall. — Scientific men began to believe 
that no form of life arose de novo (abiogen- 
esis), but had its source in previous life 
(biogenesis). It remained to Pasteur and 
Tyndall to demonstrate this beyond dispute 
and put to rout the fresh arguments for 
spont4Uieous generation which Ihnichet had 
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advanced as late as 1859. Pasteur collected 
the floating dust of the air, and found by 
means of tlie mieroscopc many organized 
particles. >vhich he sowed on suitable infu- 
sions, and thus obtained rich cro])s of “ ani- 
malcuhe.'' lie also demonstrated that these 
organisms existed in diflerent degrees in 
ditTereiit atmus])heres, few in tlie i)ure air 
of the Mer de Clace, more in tlie air of the 
plains, most in the air of towns, lie fur- 
ther proved that it was not lu'cessary to in- 
sist ujmn liermetie sealing or eutton filters 
to keep these living organisms in the air 
from gaining access to a flask of infusion. 
If the neck of the flask were drawn out into 
a long tube and turned downwards, and then 
a little u|) wards, even tlio tiu* end he left 
open, no contaminaticm gained access. 
TTenee, if the infusion were boiled, no putre- 
faction would Occur. Tlie organisms which 
fell into the open end of the tube were ar- 
rested in the condensation water in the 
angle of the tube: but even if that were 
not so. the force of gravity acting upon 
them prevented them from ])assing up the 
long arm of the tube into the neck of the 
flask. [See PASTF.ru.] — Xfwmax Ikictcr>'a, 
ch. l.p. 4. (G. P. P., 1899.) 

1,‘545. lliiversal Ancient 

Belief in — Lucretius , — It did not enter their 
minds even to doubt that these low forms of 
life were generated in tlie matters in whi(*h 
they matle their appearance. Lucretius, 
who had drunk deeper of the scientific spirit 
than any poet of ancient or nuxlern times 
e.xcept Goethe, iidends to speak as a philoso- 
plier. rather than as a poet, when he writes 
that ** with good reason the earth has gotten 
the name of mother, since all things are pro- 
duced out of the earth. And many living 
creatures, even now, spring out of the earth, 
taking form by the rains and the heat of 
the 'iiin.” — Ilrxi.KY Lmj Bermons, serin. 15, 
p. :W). (A.. 1S95.) 

i;54G. GENIUS ACCOMPANIED BY 
TIRELESS INDUSTRY— //ersche/ Making 
His Onn Refhrtors — f'uflatinterl hi/ Many 
Failurfs — .4 Sisft r*s JJerotiou , — Ifaving pur- 
cha->r‘d the apparatus of a Quaker optician, 
he [TIerschel] >,ct about the manufacture of 
specula with a zeal which seemed tf) antici- 
pate the wonders they were to disclose to 
him. It was not until fifteen years later 
that his grinding iind prdi^hing machines 
were invented, so the woi k had at that time 
to be entirely d(»ne by hand. During this 
tedious and laborious process f which could 
not be interrupted without injury, and 
lasted on one occasion sixteen hours), his 
strength was supported by morsels of fofxl 
put into his mouth by hi.s sister, and his 
mind amused by her reading aloud to him the 
“ Arabian Nights.” “ Don Quixote,” or other 
light works. At length, after repeated fail- 
ures, he found himself provided with a re- 
flecting telescope— a Si/g-foot Gregorian— of 
his own conritruetioii. A copy of his first 
observation with it on the great nebula in 


Orion — an object of continual amazement 
and assiduous inquiry to hhn — is preserved 
by the Royal Society. It bears the date 
^Uireh 4, 1774. — Clkukk History of Astron- 
omy, ch. 1, p. 14. (111., 1893.) 

1347. GENIUS DEVELOPED BY LABOR 

* — {Studious Industry of Mozart. — That, not- 
withstanding the exuberance of his own 
creative power, Mozart constantly disci- 
])lined it by the most sedulous study, and 
that he could, without being chargeable with 
imitation, assimilate (so to speak) into his 
own musical constitution all that he found 
suitable in the works of others as pabulum 
for his genius, is one of its most remarkable 
features. “It is a very great error,” he 
wrote to a friend, “to suppose that my art 
has become so o.xceedingly easy to mo. 1 
as.sure you there is scarcely any one who 
has worked at the study of composition as I 
have. You could hardly mention any fa- 
mous fompc.ser wlioso writings I have not 
diligently and repeatedly studied through- 
(uit.” And. in this self-education, as ]\lr. 
Holmes remarks, “ whatever of striking, 
new, or beautiful he met with in the works 
of others, left its impression on him; and 
he oft(‘n reproduced these elTecis, not ser- 
vilely, hilt npiigling liis own nature and 
feeling with them, in a manner not less 
surprising than delightful.” — C akck.ntku 
Mental Phi/siologif, ch. fl, p. 274. (A., 

1900.) 

1348. GENIUS, INSPIRATION OF- 

JIoic M(pzart Com/tosed. — We shall now en- 
deavor to trace out *ihc manner in which he 
[Mozart] worked; and of this we fortunate- 
ly have a pretty full account from him.self 
in a letter to a friend; 

“ You say you should like to know my 
way of composing, and what method T fol- 
low in writing works of some extent. I can 
really say no more on the subject than the 
following, for I myself know no more about 
it, and cannot account ff)r it. When 1 am. 
as it were, completely myself, entirely alone, 
and of good cheer, say, traveling in a car- 
riage, or walking after a good meal, nr dur- 
ing the night wlicn 1 cannot sleep; it is on 
such oci'asions that my i(h*as flow best and 
most abundantly. Wlicnce and how they 
eomc I know not, nor can I forec, them. 
Those ideas that please mo T retain in my 
memory, and am accustomed (as T have 
been told) to hum them to myself. Tf I 
eoiitinue in this way, it soon occurs to me 
liow I mav turn this or that nwreean to ae- 
; count, so as to make a good dish of it, that 
i is to say, agreeably to the rules of counter- 
point, to the peculiarities of the various in- 
struments. etc. 

“ All this fires my soul, and, provided T 
am not disturbed, my subject enlarges itself, 
becomes methodized and defined, and ihi* 
whole, tho it be long, stands almost complete 
and finished in my mind, so that T can sur- 
vey it like a fine picture, or a beautiful 
statue, at a glance. Nor do T hear in my 
imagination the parts successively, but I 
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hear them, as it were, all at once (glnch 
alles zusammenj. What a delight this is I 
cannot tell ! All • this inventing, this pon- 
dering, takes place in a pleasing lively 
dream. Still the actual hearing of the tout 
cnsemhle is after all the best. What has 
been thus produced I do not easily forget, • 
and this is perhaps the best gift I have my 
Divine Maker to thank for. 

“ \\’ben I pro(‘ced to write down my ideas 
I take out of the bag of my memory, if I 
niay use that phrase, what has previously 
l)(‘en collected into it in tlie way I have men- 
tioned. For this reason, the committing to 
])aper is done easily enough; for everything 
is, as 1 sai<l before, already finished; and it 
rarely di tiers on paper from what it was in 
niy imagination.” — Holmes Life of Mozart, 
quoted bv Carpentek in Mental Physiology, 
ch. 0, p.‘272. (A., 1900.) 

1 :541>. GENIUS OF DISCOVER Y— A rw- 

totle*s Absurd Physics and Immortal Logic. 

— The g(*nius of <liscovery <lcpends alto- 
gether on the number of these random no- 
tions and guesses which visit the investi- | 
gator’s mind. To be fertile in hypotheses | 
is the. first requisite, and to be willing to i 
throw them away tlie moment experience | 
contradicts them is the next# . . . The ! 

important thing to notice is that the good ' 
Hashes and the bad flashes, tin triumphant 
hypotheses and the absurd concedts, are on 
ail exact equality in respect of their origin. 
Aristotle’s absurd physics and his immortal i 
logic How from one source: tlie forces that , 
produce the one produce the other. — Jame.s i 
Pssaus in Popular Philosophy, p. 249. (L. j 

(1. & ('o., 1899.) j 

GENIUS OF PRIMITIVE ME- | 
CHANICS — yVomlerful HchuUh v ith Ateager lie- j 
sources. — The Hrst of them [mechanics] had | 
a ])oorly furnished workshop. ” His body,” | 
as Fmerson says, “ was a whole <‘!irst of | 
tool?;.” Hut he had not the knack of using 
them. He was naked and houselo.ss. His 
needs, out of which all arts in all ages 
spring, were few. His mi-i-iion was to sub- , 
due the earth and to redeem it. Compared 
with his progeny of our day, he would seem 
an ohjert of pity. Hut his brain was su]>er- 
ahundant. His soul was full capacities, 
lie was the father of us all. — M ason Aborig- 
inal Amcriran Mechanics in Mt notirs <tf Int. 
Congress of A n th ropology, p. H9. ( Sch. P. < \ ) 

1 .35 1 . GENIUS QUENCHED » Crush ing 
Poirrr of Hostile Criticism — Hrcat Discov- 
erer Ridiculed. — It is quite true, ns Helm- 
holtz says, that Young was in advance of 
his age; but something is to bo added w’hich 
illustrates the responsibility of our public 
writers. For tw’onty years this man of 
genius w^as quenched— hidden from the ap- 
preciative intellect of his countrymen — 
deemed in fact a dreamer, through the vig- 
orous sarcasm of a WTiter wdio had then 
PossprrJq^ of the public ear. and w;ho in the 
Ldivhurgh Review poured ridicule upon 
loung ana his speculations. To the cole- i 


brated Frenchmen Fresnel and Arago he 
was first indebted for the restitution of his 
rights; for they, especially .FrOhiiel, remade 
independently, as Helmholtz says, and 
vastly extcmled his discoveries. To the 
students of his works Young has long since 
appeared in his true light, but these twenty 
blank years pushed him from the public 
mind, which became in turn filled with the 
fame of Young’s colleague at the Royal In- 
stitution, Davy, and afterwards with the 
fame of Faraday. Carlyle refers to a re- 
mark of Xovalis, that a man’s self-trust is 
enormously increasiul the moment he finds 
that others believe* in him. If the opposite 
remark he true — if it be a faet that public 
disbelief weakens a man’s force — there is 
no calculating tlie amount of damage these 
twenty years of neglect may have done to 
Young’s produet ivene-is as an investigator. 
It remains to be staled that his as'^ailant 
was Mr. Henry l>rougham. afterwards Lord 
(’hancellor of Kngland. — Tyndat.l fjcctures 
on Light, leet. 2, j). 51. (A., 1898.) 

1352. GENIUS SEES ABSTRACT 
TRUTH — Phenonit na Moiud by an Cnsfen 
Soini'thing hthind Them. — The human mind, 
in the exercise of its own faculties and 
powers, sornetiuK's by careful reasoning, , 
sometimes by the intuitions of g(‘nius uncon- 
scious of any ])roce^s. is able, from time to 
time, to reach now one. now another, of 
tho.se ]mrcly intellectual coiueptions which 
arc the basis of all that is intelligible to us 
in the order of the material world. \Vc look 
for an ideal ord(*r or simplicity in material 
law; and the V(‘ry possibility of exact sci- 
ence depends uj>on the fact that .such ideal 
order does a(*tually juevail. and is related 
to the abstract conceptions of our own in- 
tellectual nature. It is in this w*a\\ that 
many of the greatest discoveries of science 
have been made. F>pecially have the great 
j>iofieers in new' paths of discovery been led 
to the opening of those ])aths by that fine 
sense for abstract truths which is the no- 
blest gift of genius, f 'o]>ernieus, Kepler, and 
(Jalileo were all guide<l in their profound 
interpretations cf visible phenomena by 
those intuitions which arise in minds finely 
organized, brought into close relations with 
the miml of nature, and highly trained in 
the exercise of speculative thought. They 
gue.ssed the truth before they proved it to 
be true; and those guesses had their origin 
in abstract ideas of the mind, which turned 
out to bo ideas really embodied in the order 
of the universe. So constantly has this re- 
curred in the history of science that, as Dr. 
Whewell [“ History of the Inductive Sci- 
ences.” 2d edition, vol. 5. p. 4:14] says, it is 
not to be considered as an exception, but as 
the rule. — Argyll Reign of Law, ch. 2, p. 
60. (Hurt.) 

1353. GENIUS UNFAVORABLE TO 
VOLUNTARY ATTENTION— Atten- 
tion upon One Subject (tires Mastery . — It is 
probable that genius tends actually to pre- 
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vent a man from acquiring habits of volun- 
tary attention, and that moderate intellec- 
tual endowments are the soil in which we 
may best expect, here as elsewhere, the vir- 
tues of tlie will, strictly so called, to thrive. 
But, whether the attention come by grace of 
genius or by dint of will, the longer one 
does attend to a topic the more mastery of 
it one has. And the faculty of voluntarily 
bringing back a wandering attention, over 
and over again, is the very root of judg- 
ment, character, and will. No one is 
comftos sid if he have it iu)t. — .James 
choJogy, vol. i, ch. 11, p. 424. (H. H. & Co., 

1899 .) 

1 354, GEOGRAPHY AND ETHNOLOGY, 

MEDIEVAL — Travelers of MiihUe Ages — Their 
Work.’i Dranidtic — The Public Ignorant and 
Credulous. — The earlier travelers of the 
^liddle Ages, as for instance John Mande- 
ville (1353). Hans Schiltbergcr of ^lunich 
(1425), and Bernhard von Breyteiiback 
(1486), delight us even in the ])resent day 
by their charming simplicity, their freedom 
of style, and the self-confulence with which 
they step before a pul)lie, who, from their 
utter ignorance, listen with tlie greater 
curiosity and readiness of belief, because 
they have not as yet learned to feel 
ashame<l of appearing ignorant, amused, 
or astonislied. The interest attaclied to 
the narratives of travels was then al- 
most wholly dramatic, and the necessary 
and easily introduced admixture of the mar- 
velous gave tliem almost an epic coloring. 
The manners of foreign nations are not so 
much described as they are rendered in- 
cidentally discernible by the contact of the 
travelers Avith the natives. The vegetation 
is unnamed and unheed('d, with the excep- 
tion of an occasional allusion to some pleas- 
antly flavored or strangely formed fruit, or 
to the extraordinary dimensions of particu- 
lar kinds of >tems or leavrs of plants. 
Among animals, they d^ scribe, Avith the 
greatest jiredilcctioii, first, thos(. Avhich ex- 
hibit most resemblance to the human form, 
and next, tho^c Avhich are the Avilde.-t and 
most formidable. 'I'he contemporaries of 
these travelers Ixdievcd in all the d.ingers 
Avhich few of them had shared, and the 
sloAvness of naxigatifiii .md tlie Avant of 
means of loinmunieation caused the Indies, 
as all the tropical regions were then called, 
to appear at an irnmcasnr.able di-,tam'e. ( ’o- 
Inmbus was not yi-t juJified in writing to 
Queen Isabella, “ tin- Avorld is ^riiall, much 
smaller than people r.uppo-«c,” — Jh MMoi.nT 
Cosmos, vol. ii, pt. i, p. 78. (if., 1897.) 

1355. GEOLOGY AND HISTORY, ANAL- 
OGY OF — The P/'f sent in the Past. — By tbeso 
researches into the ^late of tlie earth ajid its 
inhabitants at former jieriods, we acquire 
a more perfect knowledge of its ]>resent con- 
dition, and more, comprehensive views con- 
cerning the laAv.s now governing its animate 
and inanimate productions. When Ave study 
history, ax obtain a more profouml insight 


into human nature, by instituting a com- 
parison between the present and former 
states of society. We trace 4;he long series 
of events which have gradually led to the 
actual posture of affairs; and by connecting 
effects with their causes, Ave are enabled to 
classify and retain in the memory a multi- 
tude of complicated relations — the various 
peculiarities of national character — the dif- 
ferent degrees of moral and intellectual re- 
finement, a ml numerous other circumstances, 
which, without historical associations, Avould 
be uninteresting or imperfectlj' understood. 
As the present condition of nations is the 
result of many antecedent changes, some 
extremely remote ami others recent, some 
gradual, others sudden and violent; so the 
state of the natural world is the result of 
a long succession of events ; and if Ave would 
enlarge our experience of the present econ- 
omy of Nature, Ave must investigate the ef- 
fects of her operations in former epochs. — 
Ja'EI.l Prineiptes of (Icologi/t bk. i, ch. 1, p. 
1. (A., 1854.) 

1350. Relative Utility Yet 

To Re I* roved. — 'I'lic discovery of other sys- 
tems in the boundless regions of space was 
the triumph of astronomy; to trace the 
same syst(‘m through various transforma- 
tions — to behold it at successive eras adorned 
Avith different hills ami valleys, lakes and 
seas, and peopled with new inhabitants, was 
the delightful meed of geological research. 
By the geometer Avere meas\ne<l the regions 
of space and the relative distances of the 
heavenly bodies; by the geologist myriads 
of ages Avere reckoned, not by arithimdieal 
computation. Imt by a train of physical 
events — a sucees>ion of i>hemuuena in the 
animate anrl inanimate Avorlds — signs which 
convey to our minds more definite ideas 
than figures can do of the immensity of 
time. 

Wlicther our inA’cstigation of the earth’s 
history and .structure Avill eventually be pne 
dnetive of as great practical bcridits to man- 
kind as a knowledge of tlie distant heavens, 
mu.^t remain for the decision of fiostcrity. 
It Avas not till astronomy hail been eii- 
riclu’d by the observations of many centu- 
ries, and had made its Avay against popular 
firejudiees to the <‘st ahli'^limeiit of a sound 
tiu'ory, that its apjilicat ion to the useful 
art.s was most conspiiuious. The cultivatiou 
(if geology liegan at a later p(*rio«l ; ami in 
every sti*p Avliicli it has liitluTto made to- 
wards sound theiuctieal principl<‘s it had 
to contend agjiinst moie violent jirepossr^ 
sions. 'I'he pracli<*al advantagi's already (h*- 
rived from it have not hven inconsiderable; 
but our generalizations arc* yet imperfc’et, 
and they who come after us may be* cxfiectcd 
to reap the most valuable fruits of our 
labor. M(*anAvhile, thc^ charm of first discov- 
ery is our own ; and, as we explore this mag- 
nUiceiit field of inquiry, tlie scmtiinmt of 
great historian of our times may continu- 
ally be nresent to our minds, th^ " he who 
calls wnat has vanished back Tigain into 
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being enjoys a bliss like that of creating” 
(Niebuhr, “History of Rome,” vol. i, p. 5). 

— Lyell Principles of Geology, bk. i, ch. 4, 
p. 61. (A., 1854.) 

1357. GEOLOGY HAS INDUSTRIAL 
VALUE— -Mbnei/ Wasted in Vain Search for 

Knowledge of Formations Would Have 

Outlay. — Whatever withdraws us from 
the power of the senses,” says the moralist 
[Johnson], “whatever makes the past, tiie 
distant, or the future predominate over 
the present, advances us in tlie dignity of 
thinking beings.” And geology, in a pe- 
culiar manner, supplies to the intellect an 
exercise of this ennobling character. But 
it has, also, its cash value. The time and 
money squandered in Great Britain alone 
in searching for coal in districts where the 
well-informed geologist could have at once 
pronounced the search hopeless, would much 
more than cover the expense at whicli geo- 
logical research has been prosecuted through- 
out the world. — M illeu Old Red Sandstone^ 
ch. 10, p. 177. (G. & L., 1H51.) 

1358. GEOLOGY, ONCE A SYSTEM OF 

CATASTROPHES — Now Accords \cith the }[ar- 
mony of Suture — Theology i^eehs the Same 
Harmony. — A century ago tlu'rc was none 
[geology]. Science went out to look for it. 
and brought back a g(H)logy which, if Nature 
wore a harmony, had falsehood written al- 
most on its face. It was the Geologw of ( at- 
astrophism — a geology so out of line with 
Nature, as revealed l>y the other sciences, 
that on a priori gro\nids a thougiitful mind 
might have been juslilied in dismissing it 
as a final form of any s<'ience. And its 
fallacy was soon and thoroughly exposed. 
The advent of modified uniformitai ian prin- 
ciples all but banished the w(»rd *• catastro- 
phe” from science, and marked tlie birth of 
geology as we know it now. Geology, that 
is to say, had falh-n at last into the great 
scheme of law. Religious doctrines, many 
of them at least, have been U]) to this time 
all but as catastroj)liic as the old geology. 
They are not on the lines of Nature as we 
have learned to decipher h(*r. If any one 
feels, as science complains that it feels, that 
the lie of things in the spiritual waubl as 
arranged by tlie(dngy is not, i!i harmony ! 
with the world around, is not, in short, sei- ; 
entitle, he is entitled to raisi* the (pie^tiou 
wlu‘thcr this be really the final form 
tiinse departments of tlieology to whirh 
his complaint refers. He is ju'^titied. more- 
over, in demanding a new investigation with 
all modern methods and ri'sourees: and 
science is bound by its principles, not les-; 
than by the lessons of its own ])ast. to sus- 
pend judgment till the last attempt is made. 
^ORUMMoNn Natural Law in the Spiritual 
World, int., p. 17. (H. Al.) 

1359. GEOLOGY, ORIGIN OF— AnWenf 
Herodotus Knew that Kaupt 

7/^ad Rcen Once Submerged.— \\c know that 

i priests were aware, not only 

Rt the s(#l beneath the plains of the Nile. 


but that also the hills bounding the great 
valley, contained marine shells; and Herod- 
otus inferred from these facts that all lower 
Egypt, and even the highlands above Mem- 
phis, had once been covered by the sea 
[“Euterpe,” 12]. As similar fossil remains 
occur in all parts of Asia hitherto explored, 
far in the interior of the continent as w'cll 
as near the sea, they could hardly have 
escaped detection by some Eastern sages 
not less capable than the Greek historian 
of reasoning philosophically on natural phe- 
nomena. — Lyell Principles of Geology, bk. 
i, ch. 2, p. 6. (A., 1854.) 

1390. GEOLOGY TESTIFIES TO A 
BEGINNING — The chain of life in gcologie- 
j»l time presents a wonderful testimony to 
the reality of a beginning, .lust as we know 
that any individual animal must have had 
its birth, its infam*y, its maturity, and 
w ill reach an end of life, so we trace species 

I and groups of species to their beginning. 

I watch their culmination, and perhaps fol- 
j low them to their extinction. . . . But 

I its revidation of the fact that nearly all 
I the animals and plants of the present day 
had a very reecuit beginning in geological 
1 time, and its diseb)^ure of the (lisappear- 
■ ane(‘ of one form of life after another as 
wc go back in 1im<s till wo rcacli the eom- 
I)arativcly f(‘w forms of life of tlie Lower 
(’aml)rian, aiid finally liave to rest over the 
solitary grandeur of Eozoon. oblige it to say 
that nothing known to it is self-e\istent 
ami eternal. — D.vwsox Facts and Fancies in 
Moihrn Srienee. lc<*t. 11, p. 118. (A. J>. P. S.) 

1 391 . GEOMETRY A GROWTH FROM 

BUILDER^S ARTS— Straight Line Jh the 
Stnti'hal I/iui . — It must la* clearly ui||lcr- 
stood that clcimmlary geometry was not 
aelually invent c<l hy means of ileiinitions, 
axioms, and demoustralions like Euclid's. 
Its beginnings really aro»c out of the daily 
practical work of laTul-mcasurer", masons, 
t.Mpenters, taihus. may be seen in 

the gfMunetrieal ruh's of tin* altar-builders 
t»f am ieiit India, wliicb do not tell the brick- 
layer to <lraw a ])lau of sucii ami such lines, 
but to >et u]i ]»oh“. Ml certain distances, and 
stretch i-nid*' ixtwctn them. It is instruct- 
ive to sec that our term stniight line still 
sliows tr.n-cs of ‘-mb aii early practical 
meaning: line is li}irn tbrea<l. ami straight 
i'> llu* |»artieiple of the oKl verb ta stretch. 
If we stri'tib a thread tight betwt*cn two 
]>egs, wc see tint the strelelu'd thread must. 
i»e the shortest ]H>ssil>le; wliiib suggests 
bow the straiulit liiu* came to In* dotined 
as tin* shortest <listanet' In'twccu two points. 
Also, every earpi*ntcr knows the n.iture of 
a right angle, ami he is aicustonied to par- 
allel lines, or such as keep the same dis- 
tance from one another. — T yi bu AnthrO’ 
pology, ch. Ill, p. ISfiO.) 

1392. GERM A SEED— AVnTi Pi'opa- 
gates Only It.^ Kind. — From their respeet- 
ive viruses you may plant typhoid fever, 
scarlatina, or smallpox. What is the crop 
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that arises from this husbandry? As sure- 
ly as a thistle rises from a thistle seed, 
as surely as the fig eomes from the fig, the 
grape from the grape, the thorn from the 
thorn, so surely does the typhoid virus in- 
crease and multiply into typhoid fever, the 
scarlatina virils into scarlatina, the small- 
pox virus into smallpox. What is the con- 
clusion that suggests itself here? It is this: 
That the thing which we vaguely call a 
virus is to all intents and purposes a seed. 
Excluding the notion of vitality, in the 
whole range of chemical science you cannot 
point to an action which illustrates this 
perfect parallelism with the phenomena of 
life — this demonstrated power of self-mul- 
tiplication and reproduction. The germ 
th(‘orv alone accounts for tlu‘ ])henoniena. — 
Ty.xo.m.l Floatuui Matter of the Air, essay 
1, p. 41. {.\., ISPo.) 

1 :503. GERM-DESTR0YERS-~ir/i<7r Cor- 

pusett s or Leucocutrs — The \Vis(? J*rori- 
dcncc of the ('rcator — U'ujh Purpose Found 
for i<upposrdhf I'siless Orpun. — (^hiite re- 
cently it has been proved that the white 
corpuscles of tlie blood, wliosc function was 
previously unknown, are really indc])endcnt 
living organisms. 'riieV are productnl in 
large numbers by the spleen, an organ whic h 
has long been a puzzle to physiologists, but 
whose function and im[)ortaiice to the or- 
ganism seem to Ih* now made clear. They 
are much smaller and Ic^s numerous than 
the red blood-globules; they move abo\it 
quite independently: and they behave in 
a manner \\hich shows that they are closcdy 
allied to. if not identical with, the amelia* 
found abundantly in stagnant water, and 
whi^h f(»rm such interesting microscopic ob- 
jects. These minute animal organisms, 
which inhabit not only our blood-ves^ds, 
but all the tissues of the body, have an im- 
portant function tc^ perforin on whirh our 
very livc-s depend. 'I bis function is, to de- 
vour and ch‘>troy the bacteria or germs c»f 
di.-easc* which may gain an entrance* to our 
blood or ti-.siic^, and which, when tbc*ir in- 
crea>c^ is unchecked, produc'c various <li>- 
orders and even dc-atb. Eridcr the highc*r 
powers of tlse microsc^ope the lem cteytes, as 
they are termed, can be observed ec>ntinually 
moving ab(*ul, and on coming in c'ontaet. 
with any of these bacteria cjr tlieir germs, 
or other hurtful sub-tances, they scncl out 
psoudopodia from their prc)tc)plasm which 
envelops the g-cum ami soon causes it tc) dis- 
appear: hut thc*y aKo appeal- sometimes to ] 
produc'c a .'•ccreticm vvhich is injr.ricms to the | 
bacteria, and so destrcivs them, ami these 
may perhaps be* di-tinct organisms. — W al- 
lace The Wondrrful Pentunj, ch. 14, p. 145. 
(D. M. & Co., 1H09.) 

1 1504:. GERM -THEORY — Miero-organ- 
isms in the Air — Trf.fituunt of Wounds . — 
Schwann was one of the first to jioint out 
that when a dec'oetion of meat is etfeelually 
Hcroened from the air, or supplied solely 
with calc died air, putrefaction chms not set 


in. Helmholtz and Pasteur confirmed this, 
hut it may be said with some truth that 
Schwann originated the germ-theory, and 
Lister applied it in the treatment of wounds. 
Lister believed that if he could surround 
wounds with filtered air the results would 
he as good as if they were shut off from 
the air altogether. — N ew’^man Bacteria^ ch. 
3, p. 101. (G. P. P., 1890.) 

1 3(>5. GERM, WONDERFUL DEVELOP- 
MENT OF — The rnseen Artist. — “Strange 
possibilities,** he f Huxley] says, “ lie dor- 
mant in that semilluid globule. Let a mod- 
erate supply of warmth roach its watery 
cradle and the plastic matter undergoes 
changes so rapid and yet so steady and pur- 
pose-like in their succession that one can 
only compare them to those operated by a 
skilled modeler upon a foriules.s lump of 
elay. As with an invisible trowel the mass 
i is divided and subdivided into smaller and 
smaller portions, until it is reduced to an 
aggregation of grannies not too large to 
hiiihl withal the finest fabrics of the nascent 
organism. And then it is as if a delieato 
finger traced ont the line to be occupied by 
the spinal column, and mohled the contour 
of the body; pinMiing up the head at one 
! eml. the tail at the other, and fiushioning 
i flank and limb into due proportions in so 
I artistic a way that, after watching the 
I process hour by hour, one is almost iiivolun- 
j tarily posvio^sed by the notion that some 
I more subtle aid to vision than an aehro- 
j matic would show the hiilden artist, with 
i his plan before him, striving with skilful 
i manipulation to perfe(‘t his work.” — D rum- 
I MONO Sutural Lnu' in the typiritual World, 

1 e**say S. p. 2tJ0. (H. Al.) 

1 :50«. GERMS DESTROYED BY DIS- 
• CONTINUOUS BOILING — *So/tcnim; Period 
St’izrd for- Fnrh Aim / — Theory Proved hif 
F.rp*rimi'nt — The Test of Prevision. — .\n 
, infusion infected with the most powerfully 
roistant girm^. but otherwise protected 
against the tloating matters of the air, is 
gradually raised to its boiling-point. Such 
gf‘rins as have reached the soft- and plastic « 
' .state immediately preceding their develop- 
! rnent into bacteria are thus destroyed. The 
infusifin is then jmt aside in warm room 
for ten or twelve hours. If for twenty-four, 
we might have* the li(jui<l <*harged with well- 
dcvclnpcil bacteria. To anticipate this, at 
the end of ten or twelve hours we raise the 
infusion a s«*eon(i time to the boiling-tem- 
perature. which, as before, destroys all 
germs then approaching their point of final 
dcvelnpment. The infusion is again put 
aside fiir ten or twelve hours, and the proc- 
ess of beating is repeated. VVe thus kill the 
germs in the order of their resistance, and 
finalljr kill the lust of them. No infusion 
can withstand ihi.s process if it be repeated 
a sufficient number of times. Artichoke, eu- 
cimiher, and turnip infusions, which had 
proved specially obstinate when infected 
with the germs of desiccated ha^ were com- 
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pletely broken down by this method of dis- 
eontinuous heating, three minutes being 
found sufficient to accomplish what three 
hundred minutes* continuous boiling failed 
to accomplish. I applied the method, more- 
over, to infusions of various kinds of hay, 
including those most tenacious of life. Not 
one of them bore the ordeal. These results 
were clearly foreseen before they wgre real- 
ized, so that the germ-theory fulfils the test 
of every true theory, that test being the 
nower of prevision. — T yndalt. f'rafimrnts of 
ticinicc, vol. ii, ch. 13, p. 321. (A., 1900.) 

1307. GERMS EVADE EXPERIMENT- 

£P3 Unharmed by Supposed Fatal l*roeeHses 

Possibility of Exclusion. — (Jerms will 

pass unwctted and unscatlied through sul- 
furic acid unless the most special care is 
taken to detain them. . . . The air 

passes in bubbles through the bulbs ; and to 
make the method [of purifying air hy jiass- 
ing it through sulfuric acidj secure, the 
pa*ssage of the air must ho so slow as to 
cause the whole of its floating matter, even 
to the very core of eacli huhhle. to touch the 
surrounding lirjuid. Ihit if this precaution 
be observed, water will bt» found (piite as 
effectual as sulfuric acid. Hy the aid of 
an air-pump, in a highly infective atin(*s- 
phore r have thus drawn air for weeks with- 
out intermission, first through bulbs con- 
taining water, and afterwards through ves- 
sels containing organic infusions, without 
any appearance of life. 'I'he germs w<'re not 
killed by the water, but they were effectu- 
ally intercepted, while the objection that 
the air bad been injured by being brought 
into contact with strongly corrosive sub- 
stances was annulled. — 'fYNUAi.T. Float iny 
Matter of the Air, essay p.2,Sl. f A.. 1S9,“). ) 

1308. GERMS INDISTINGUISHABLE 

— N t ructu rat Di fferen ers Xot \rit h s t a u d i n y — 
Oak — Palm — Lichen. — If a bf)tani^t be 
asked the dilTerencc betw(*cn an oak. a palm- 
tree, and a lichen, be will d<*clare that thev 
are separated from one anotlu-r by the 
broadest line known to classificati«m. With- 
out taking into ac(»ount the outward difTer- 


as a single cell, so that man cannot be dis- 
tinguished from the lobster or mollusk. An 
embryo arises from this cell, which show.s 
itself to be a vertebrate in distinction from 
an invertebrate, but is as yet not a mammal, 
but more like a fish. With further develop- 
ment it .shows a slight approximation to- 
I ward the reptiles, but, instead of becoming 
a member of this class, takes a different 
course, and declares itself to be a mammal. 
Next, it turns toward the direction of the 
primates rather than rodents or iingulatcw; 
then it exhibits the characteristics of an 
ape, in distinction from the lemurs; and 
finally, just before birth, it takes on the 
features of man. And tliis story is repeated 
in all cases, the line c)f development being 
the sub-kingdom, the class, the subclass, the 
erdcr. the family, the genus, the species — 

! thus coinciding with one treelike classifica- 
! tion of animats. — (’ow Evolution of To- 
I day, ch. 4. p. 148. (d. V. P.. ISSO.) 

1370, Veyetahle and Ani- 

' mal — H’orm a/tid Man. — Compare next the 

two sets of germs, the vegetable and the ani- 
; mal. And there is still no shade of differ- 
ence. Oak and palm, worm and man, all 
start life togctlicr. No matter into what 
strangely dilferent forms they may after- 
wards develop, no matter whethi*r they are 
to live on sea or land, creep or lly, ^wiin or 
walk, think or vegetate, in the embryo as it 
first meets the eye of science they are indis- 
tinguishable. The apple which fell in New- 
ton's garden. Newton's dog Diamond, and 
Newton liimsclf bi'gan life at the same 
point. — DurMMOND Xatural Lav' in the 
i^piritual World, e^say S. ]>. 2.)S. ( H. Al.) 

1371. GERMS INNUMERABLE^ 77ic 

Mr Thiel: trith Mieraseopic Life . — It has 
been a iommon objection of ahiogenists 
that, if the doctrine of biogeny is true, the 
air mU'-t l>c lliick ^^itll germs; and they re- 
gard this as tlo' lieiglil of ab-urdity. Hut 
Nature o«*( asion;illy is exceedingly unrea- 
sonable. and Professor Tyndall has proved 
that this partiiular absurdity may never- 
thele''S be a rt'alitv. He Inis demonstrated 


. cnees of size and form, the variety of tlower 
and fruit, the peculiarities of leaf and 
branch, he secs even in their general archi- 
tecture t.vpoa of .structure a.s ilistinct as 
Aorman, Gothic, and Egyptian. Hut if the 
tirst :imung germs of tbeW three plants are 
placed before him and be is calleil upon to 
otine the difference, he finds it impossible, 
iie cannot even say which is which. Ex- 
ainined under the highest powers of the 
niicrosoope, tliey yield no chip. Analyzed l)v 
appliances of his 
soeret.-DHi'M- 

essnxr Spiritual World, 

«saay 8, p. 257. (H. At.) 

77 , . ■ l^niformity, Ap- 

Stayc — Gradual 
iliF through Class, Order, Earn- 

TJiair. ^ wff 1 1 * tdua I Rcpea f i n y 

of face , — All animals start together 


that ordinary air is no better than a sort of 
' stirabout of excessively minute solid par- 
tiides: that tlicsc particles arc almost 

u holly <lcvtnict ildc by beat, and that they 
arc strainetl otf, and the air rendert'd optic- 
ally pure, by being passed through cotton- 
wool. — Ih’XirY Lay Sermons, serin. 15. p. 
3(50. (A.. isor>.) 

1372. GERMS, SIZE OF, BAFFLES 
DESCRIPTION — InlinUesimal Minut(ne.>is \rith 
ibnrer To Accomplish Vast < >ucs- 

I tions of size are always difiicnlt to settle or 
! determine from a popular point of view, 

' and, wbmi we .seek to gain some adequate 
! idea of the dimensions of germs, we are met 
. with the ditliculty of translating into terms 
i of common life those of the infinitely little, 
i If we speak of a germ wbiidi in length is the 
I one-ten-tbonsandfb part of an inch — that is, 

I equals one part of an inch which has been 
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divided, as to its length, into ten thousand 
parts — we utterly fail to yrasp any notion 
of the size indicated. An appeal to figura- 
tive description, while more graphic in char- 
acter perchance, yet leaves us with the dim- 
mest conceptions of the dimensions of germs. 

One writer tells us that on the. area of a 
single square inch we could place, in a 
single layer, a population of common germs 
cr bacteria one Imiulrcd times as great as 
the population of London. Graphic as is 
this estimate, the i<lea of the actual size 
of the iiKlividual germs remains simply un- 
attainable. It is this diminutive size com- 
pared with the great results in the way of 
di.^ease certain of those germs may and do 
produce, which is more than stdiicient to 
appal us. — WiLsox Glimpses of Xafun', ch. 
2(). p. 84. (Iluni., 1S!)2.) 

137:5. GIANTS AMONG THE SUNS— 

Alpha G('ntauri — Sirius K(juals Tiro Thou- 
sand Suns Like Ours in Size, — We have 
seen. h(»wcvcr. that Alpha Centauri gives out 
about three times as much light as our sun. I 
It follows that Sirius shines in reality three 
hundred times more briglitly than the sun. 
Now, this implies that if the Mirface nf 
Sirius is of the same intrinsic brightne.ss as 
the sun'.s — that is, if on the average ea<*h 
S(piare mile of the surface of Sirius givc.s 
out the ^ame (piantity of light as each square 
mile of the sun’s surface — then tlie .surface j 
of Sirius must be "100 times as large as the | 
sun’s. It would follow that the diameter of I 
Siriu.s is between 17 and 18 times as large • 
as the sun's. (For 17 times 17 are loss i 
than 300, and LS times 18 are greater than ; 
300.1 Hence tlie volume of Sirius wouhl be ' 
about 2.200 times as great as the sun’s 
(this number 2.200 being ol)tained by multi- 
plying 300 by 17.*,, uhich is nearly equiva- 
lent to multiplying 17\, twice into it<<*lf). 
This is on the supposition of equal surface- 
luster; and it cannot be regarded as certain ; 
that Sirius is not cofi-iderably luighter than ; 
our sun as respect.s his actual surface. Of : 
course if this is the ca.se we cannot assume 
that Siriu> is larger in .^o great a pnqMu tion • 
a.s when we suj)pose his intrinsic luster the | 
.same as the sun's, ( 

But it is worthy rif notice that the emi- ' 
rent French yOiy-ici-.t ^te.-( 'lair-l)*>ville con- 
siders it iuipo-^ihle tliat under any circum- 
stances a ‘.iirface can la* much Indter or 
more luminou- than the srdar surface. We 
fihall prohaldy be witliiri the* limits of fa«-t 
if we regard the surface of Sirius as not j 
more thrin twice as bright as the sun’s, j 
This wraild leave his surfa«‘e 1,10 tirne.s ’ 
larger tjian the sun’s, <>r, for convenience of | 
reckoning, say 144 times; his rliameter 
would thus be twelve times the ^un’.s, ami 
his volume L72H times the sun’s. 

Have T not rightly called Sirius a ** king 
of ^suns ’■ ? From that ghtrimm orb. nearly 
2,000 such orbs as the sun. that great and 
mighty globe, instinet with fire and life, 
might be formed. eaGi fit to be the center of 
a scl erie of cireling worlds as important as 


that over which our sun bears sway! — P roc- 
Tou Expanse of Ucaveuy pp. 243-245. (L, G. 
& Co., 1897.) 

1374. GIANTS OP PRIMEVAL DAYS 

— The Old Man of Cromagnon. — The reader, 
refleeting on what he has learned from his- 
tory may be di.sposed here to ask: “Must 
we siippo.se Adam to have been one of these 
'rurania^i men, like ‘ the old man of Cromag- 
non’”? In an.swer, I w'ould say that there 
is no good reason to regard the first man as 
luiving resembled a Greek Apollo or an 
Adonis. He was probably, of sterner and 
more muscular mold. But the gigantic 
jialcolithic men of the European caves are 
more probably representatives of that fear- 
ful and powerful race who filled the ante- 
diluvian world with violence, and who re- 
appear ill postdiluvian times as the Anakim 
and traditional giants, who constitute a fea- 
ture in the early history of so many coun- 
tries. Perhaps nothing is more curious in 
the revelations as to the most ancient cave- 
men than that they confirm the old belief 
that there were “ giants in those days.” — 
Daw'.sox Facts and Fannies in Modern Sci- 
ence, leet. 4, p. Ififi. (A. B. P. S.) 

1373. GIANTS OF THE VEGETABLE 
KINGDOM — Plants and Floin^rs of the Tropics. 
— In the tropics, plants are more su<*cuient, 
of a fresher green, ami have larger and 
more glossy leaves, than in the northern re- 
gions. v8(M*ial ])lantH, which give such a 
<*haraeter of uniformity to European vege- 
tation. an* almost wliolly absent in the 
equatorial Z(uu*. 4 ree.s, almo.st twice as high 
as our oaks, there bhxim with flowers as 
large and splendid ns our lilie.s. On the 
.sha<ly bank.s of tlie Magdalena River, in 
South America, grows a eliiidiing Aristolo- 
rhia, whose blossoms, measuring four feet 
in '^•ireumferenee. the Indian children sport- 
ively draw (»n their heads as caps. In the 
South Indian Archipelago, the flower of the 
Eafjlesia is nearly thn‘e feet in diameter, 
ami weighs above fourteen pounds. — HrM- 
iioiMT Mrirs of Sat un, p. 230. (Bell, ISfifi.) 

i:57«. GIBRALTAR, STRAITS OF- 

t'urnnt Floiring from Atlantic into Mrdi- 
trrranran — Supplif without Ertnrn — .1 
Prtthlrm in \aturr. — It is- well known that 
a powerful current sets constantly from the 
Atlantic into the Mediterranean, ami it'-' 
inlluenfc extemis along the w'hole south(*rn 
bor<i<Ts of that sea. afid even to tlu* shores 
of Asia Minor. Captain Smyth found, din- 
ing his survey, that the central current ran 
constantly at the rate of from three to si.v 
miles an luuir eastward into the Mediter- 
ranean, the body of water being three miles 
and a half wide. But there are also two 
lateral eurients — one on the European an'l 
one on the African side, each of them abiwd 
two miles and a half broad, and flowing jd 
about the same rate as the central stream. 
These lateral currents ebb and flow with the 
tide, setting alternaHdy intu the Meditcr- 
ianean and into the Atlantic. ,The excess 



283 


SCIENTIFIC SIDE-LIGHTS 


tternit 
G laden 


of water constantly flowing in is very great, 
and there is only one cause to which this 
can he attributed, the loss of water in the 
Mediterranean by evaporation. That the 
level of this sea should be considerably de- 
pressed by this cause is quite conceivable, 
since we know that the winds blowing from 
tlie shores of Africa are hot and dry; and 
l,V«n‘onietric experiments recently nmde in 
Malta and other places show that the mean 
quantity of moisture in the air investing 
the Mediterranean is e(|ual only to one-half 
of that in the atmos])here of England. The 
temperature also of the great inland sea is 
upon an average higher, by of Fahren- 
heit, than the easU*rn part of the Atlantic 
Ocean in the same latitude, which must 
greatly promote its evaporation. The lllack 
Sea being situated in a higher latitude, and 
being the receptable of rivers flowing from 
the north, is much colder, an<l its expendi- 
ture far less; accordingly it does not draw 
any supply from the Mediterranean, but, on 
tlm. contrary, contributes to it by a current 
flowing outwards, for the most part of the 
year, through the Dardanelles. The dis- 
charge, however, at the Hosporus is so 
small, when compared to the volume of 
v.ater carried in by rivers, as to imf>ly a 
great amount of evaporation in the Illaek 
— Lyki^t^ Priucipirs of Ocolopy, bk. i|, 
ch. 20, p. 333. (A., 18r>4.) 

1 7 7 . GLACIER CHANGING SHAPE— 

Fnicfurv and Rcffriation . — All the phenom- 
ena of motion, on which the idea of vi'^cos- 
ity [a view still held by eminent observers, 
as at least a partial explanation of glacial 
phenomena — see Russell, ‘MJlaciers of North 
America *’] has been based, are brought by 
such experiments as the above fof breaking 
and freezing together the fragments of ieej 
into harmony with the deiimnstrablo prop- 
erties of ice. In virtue of this ])ropertT, tln» 
glacier accommodates itself to its bed while 
preserving its general continuity, crevasses 
are closed up, and the buiken ice of a cas- 
cade, such as that of the 'ralcfere or the 
Rhone, is reeompacted to a solid continuous 
mass. — T ynoat,!. ffonrs of Hd-rrcisv in thr 
Alps (\oirs on lev and (Hacicrs), ch. 1, p. 
355. (A., 1808.) 

1378. GLACIER, DISTINCTIVE CARV- 
ING OF— Markings (\ntld Not Be the IVorfr of 
I'iontiiKj ]cr . — In the State of .Maim* I have 
followed, compass in hand, the same set »»f 
furrows, running from north to south in 
one unvarying line, over a surface of one 
hundred and thirty miles, from the Katah- 
din Iron Range to the seashore. The-ic 
furrows follow all the imxpialities of the 
country, ascending ranges of hills varying 
from twelve to fifteen humlred feet in 
and descending into the intervening 
^‘Uley.s only two or three hundred feet above 
sometime/i even on a level with 

• 1 take it to be impossible that a float* 

J^hould travel onward in one 
1 inear direction, turning neither to the 


right nor to the left, for such a distance. 
Equally impossible would it be for a de- 
tached mass of ice, swimming on the surface 
of the water, or even with its base sunk con- 
siderably below it, to furrow in a straight 
line the summits and sides of the hills, and 
the bottoms of the intervening valleys. It 
would be carried over the inequalities of 
the country without touching the lowest 
depressions. — Agassiz Journey in Brazil, 
ch. 13, p. 402. (If. M. & Co., 1800.) 

1370. GLACIER OF CONTINENTAL 
MAGNITUDES — (Jreenland a Type of Ancient 
Sorth Anurica. — The vast ice-sheet cov- 
ering nearly all of Creeiiland is of the 
continental ty])e, ami, }is is well known, is 
the largest existing ice-body in the northern 
hemisphere. Its extension northward has 
not been fully detcrinined, but as nearly 
as can be ju(lg(‘d it terminates in about 
latitude* 82'. Its arc^a is in the neighbor- 
hooil of flO(b00<) square miles. If trans- 
ferred bodily to tin* ea'^tern portion of the 
United States, it would extend from north- 
ern Maine to Georgia, and cover a l)elt of 
country 50(1 miles i)road. ^’a^'t as this ice- 
sln*et IS known to be, it takes what may 
be said to be second or third rank when 
contra "-ted with the <ontinental glaciers that 
o<*cupied Canada and a large portion of the 
Unit(*d States in Pleistocene times. The 
exploration of existing glaciers derives one 
I of its principal attractions from the fact 
1 that such studies assist in interpreting the 
records left by ancient glaciers in various 
parts of tin* world. This in turn brings one 
to the consideration of the still broader 
problems of the cause of climatic changes 
''hich favored the growth of vast Pleisto- 
cene glaciers in regions now enjoying a tem- 
])erat(* climate, and inhabited by the most 
civilized ]>cople of the earth. — Ri ssei.i. (ila- 
eirrs of Xorih America, cli. 2, p. 35. (G. & 

Go., 1SP7.) 

1380. GLACIERS, FORMING AND 
MOVEMENT OF — Rivers Flowiny Under 
Arches of /or. — In the temperate zone the 
snow lits for months in winter on the sum- 
mit of every higli mo\intain. while in the 
an-tie regions a long summer's day of half 
a real's duration is in^ullicieiit to melt the 
snow, c\i*n on laud just raised above the 
levfl of the sea. It is therefore not Mir- 
pri^ing. >iuce the atmosphere becomes colder 
in pn»portiou as we aM'cnd in it, that there 
should be heights. t*ven in tro]>ical countries, 
where the snow never melts. The lowest 
limit to whieli the pciq>etual snow extends 
do\\nwards from the tops of mountains at 
the equator is an elevation of not less than 
Ifl.OOO feet above the sea; while in the Swiss 
.\lps. in lat. 4tU N., it reaches as low as 
S.500 feet above the same level, the loftier 
peaks of the Alpine chain being from 12.000 
to 15,000 feet high. The fia^zen mass aug- 
menting from vear to year would add in- 
definitely to the altitudi^of Alpine summits 
were it not relievetl by its descent through 
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the larger and deeper valleys to regions far 
below the general snow-line. Tp these it 
slowly finds its waj^ in the form of rivers 
of ice, called glaciers, the consolidation of 
which is produced by pressure and by the 
congelation of water infiltered into the por- 
ous mass, which is always undergoing par- 
tial li(|uefaction, and receiving in summer 
occasional showers of rain on its surface. 
In a day of hot sunshine or mild rain, in- 
numerable rills of pure and sparkling water 
run in icy channels along the surface of the 
glaciers, which in the night shrink and 
come to nothing. They are often precipi- 
tated in bold cascades into deep fissures in 
the ice, and contribute together with springs 
to form torrents, which How in tunnels at 
the bed tom of the glaciers for many a league, 
and at len<;th issue at their extremities from 
beneath beautiful caverns or arches. The 
waters of these streams are always densely 
charged with the finest mud, j)rodiiced by 
the grinding of rock and sand under the 
weight of the moving mass. — Lyeix /Vi/i- 
ciplcs vf (jt'ohxiu, bk. ii, eh. 1.5, p. -‘22. (A., 

1S54.) 

1381. GLACIERS NOW IN ACTION— 

Pnsint Afircv u'ith incitnt Results — Copi- 
iinuitif of Xatun. — Certainly, no one fa- 
miliar with the facts coubl suppose that 
lloating ice or icebergs had abraded, pol* 
i.shed, and furrowed the bottom of narrow 
valleys as we find them worn, polished, and 
grooved by glaciers. And it niu-t be remem- 
bered that this is a theory foumled not upon 
hypothesis, but ui)on the closest comparison. 

I have not become .uqiiainted with these 
marks in regions wher<* glaciers no longer 
exist, and made a theory to explain th<*ir 
presence. 1 have, on the contrary, studied 
them where they are in process of forma- 
tion. I hav<* -een the glacier engrave its 
lines, plow its g'ronves and furrows in 
the solid rock, and polish the surfaces over 
which it moved, and was familiar with all 
this when I found afterwards appearances 
corresponding e\a< tly to thosr which 1 ha<l 
investigated in tlie home of the jiresent ghi- 
ciers. 1 could therefore say. and 1 think 
with some reason, that “ this aLo is the 
work of the glacier acting in ancient times 
as it now act- in Switzerland.” — Ao.vs.siz 
Ocoloffirnt SI:* trio Sy ser. ii, p. .‘ID. (If. 

& Co., ISOfi.) 

1382. GLASS-MAKING IN NATURE'S 

LABORATORIES — Ihit when the lava con- 
tains no ready-formed crystal.-, but consists 
entirely of a gla-..y snbstancu m a more 
or less perfect state'of fusion, the liberation 
of steam ‘give- rise to the formation of the 
beautiful material known as “ pumice.” 
Pumice consi-ts cif a mass of minute glass 
bubbles; these bubbles have not usually, how- 
ever, retained their globular f6rni. hut have 
been elongated in one direction through the 
movement of the mass while it was still in a 
plastic state. — Jrim To/canoc#, eh. 4. p. 68. 
(A., 1899.) ’ ^ 


1 383. GLORY, REFLECTED— The Light 
of Planets Not Their Own. — Our ancestors 
were far from imagining that these lumi- 
nous points wandering among the stars do 
not possess any real light of their own ; that 
they are dark like the earth, and as large 
as she is ; that several are even much larger 
and heavier than our world; that they are 
illuminated by the sun, like the earth and 
moon, neither more nor le.ss; thfit their dis- 
tance is small compared to that which sepa- 
rates us from the stars; that they form, 
with the earth, a family of wdiich the sun 
is the father! Yes, that luminous point, 
for example, which shines like a star i.s 
Jupiter. It has itself no light, any more 
than the earth has, but it is illumiiinted by 
the sun; and as the earth shines from afar 
on account of this illumination, so it .shines 
a luminous point in wdiieh is condensed all 
the light scattered over its immense, disk. 
Place a stone on a black cloth in a chamber 
completely closed to the daylight, throw 
upon it the rays of the sun by means of 
an opening suitably arranged, and this stone 
will shine like the moon and like Jupiter. 
The planets are dark worlds like ours, and 
only shine by the solar light which they re- 
ceive and reileet into space. — Fl.vmm.vuiox 
Popular Astronomijy bk. iv, ch. l,p. 330. (A.) 

1384. GLORY VEILED FOR HUMAN 

WEAKNESS— lUindhuj Effect of Shjih Light 
Overcome — Pohirizing Pip'pi( cc. — 'i'he pro- 
' jei ting apparatus is next removeil and n*- 
plarrd by the polarizing eyepiece. Sir 
W illiam Ilerschel used to avoid the blinding 
I eilVcts of the concent rated solar light by 
pa— ing the rays through ink and water, 
hut tile phenomena of j)olarizatif»n ” have 
been used to better ailvantage in modern 
ajifiaratus. [In this instrument! tlie light 
I i- pfilarizcd with tliree successive reileet 
' through three tubes. By its aid the eye can 
j he *^afely placed where the eoneentrated heat 
! would idh»'rwi‘^e melt iron. In practise 1 
1 have often gazed through it at the sun's 
face without intermission from four to livi* 
lunirs, with no more fatigue or harm to the 
eye than in reading a hook, lly its aid tin* 
observer fills in the outline already pro- 
jected on the paper. — li.\N(;i.EV New .U’- 
trononip, ch. 1, p. I.S. (H. M. & Co., ISDfi.) 

1385. GOD CAN REVEAL HIMSELF 

TO MAN — Intuitive. IWrc])tion of the IHvinr. 
— rhe existence of a Being from whom oar 
own being h.as been <lerived involves, at 
least, the possiliility of some communication 
liireet or indirect. Yet the impossibility o»’ 
the improbability of any such communica- 
tion is another of the assumptions I'oiitin* 
ually involved in current theories about the 
origin of religion. Yet it iii quite certain 
that no such a.ssumption can be rensonahly 
made. The perceptions of the hiiinan mind 
are accessible to the intimations of exter- 
nal truth through many avenues of ap- 
proach. In its very structure it is made to 
be responsive to some of these intimations 
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by immediate apprehension. Man has that 
within him hy which the invisible can be 
seen, and the*^ inaudible can be heard, ami 
the intangible can be felt. Not as the result 
of any reasoning, but by the same power 
by which it sees and feels the postulates on 
which all reasoning rests, the human mind 
jnay fi'o«' 

was in contact with a Mind which was the 
fountain of its own. — A ugyix Uniti/ of Xa- 
iurc, ch. 11. p. 2G(i. (Burt.) 

1380. GOD, LATIN IDEA OF— ,S>pa 
ratnicas of ihc Dvity vs. (Jrrek Idea of 
Jmman(Hf-r.— VhG general ellVei of this in- 
tellectual movement has been to discredit 
more than ever before the Latin idea of 
(Jod as a power outside of the course of 
Nature and occasionally int(*ifering with 
it. In all directions the process of evolu- 
tion has been discovered, working after 
similar methods, and this has forc(‘d ujaui 
us the l)eli(‘f in the unity of Nature. We 
arc thus driven to the (ireek conception of 
Cod as the power working in and through 
Nature, without interference or infraction 
Qf ijiw. — Fiskk Through \aturv to (iod, pt. 
iii, ch. 2, p. 147. (H.\M. & Co., 1900.) 


1387. GOD, SCIENTIFIC CONCEPTION 

OF — Ttieologians Have Often Xarrourd the 
Thouffht — S(‘i('nce Makis It i<ubtiiu (\ — 'Die 
author of “ Ecco Homo ” may l>e partially 
right when he says; “ 1 think a bystander 
would say that, tho (diristianity had in « 
it sometliing far higher and deeper and 
more ennobling, yet the averagt* scien- 
tific man worships just at pre‘^('nt a more 
awful, and, as it were, a greater deity than 
the average Christian. In so many Chris- 
tians the idea of (lod has been <legraded by 
childish and little-minded teaching; the 
Eternal and the Infinite and the All-embra- 
cing has been represented as the ln*ad of the 
clerical interest, as a sort of <dergyman, as 
a sort of schoolmaster, as a sort of ])hilan- 
thropist. But the scientific man knows him 
to be eternal; in astronomy, in geology, he 
becomes familiar with the count lcs-< millen- 
niums of his lifetime. The scientific man 
strains his mind aclually to realize Cod's 
infinity. As far off as the fixed stars he 
tiaces him, ‘distance inex]irc^.siblc by num- 
bers that liave name.’ Meanwhile, to tin* 
theologian, infinity and eternity are very 
imieli of empty words when a])plie<l to the 
objeet of his worship. lie does not realize 
them in actual facts and definite computa- 
tions” (“Natural Beligion,” p. 20). — 
Duommoni) \afural Lair in the Spiritual 
World, essay 4, p. 147. (H. Al.) 


WORKS THROUGH SEC- 

— -Tieyond the Jlvach of Science 
te /-m/ and Finger of Ood . — “Whatsoever 
le Lord pleased, that did he in heaven, and 
11^ t^arth, in the seas, and all deep places. 

c eauseth the vapors to ascend from the 
ends of the earth; he maketh lightnings for 
ie rain; he bringeth the wind out of his 
treasuries” (Psalm oxxxv. 6-71. 


Here, without any change of translation, 
we are told of the subserviency of the vis- 
ible instruments to the invisible but real 
agency of him who wields them at his pleas- 
ure. In this passage the winds are plainly 
represented to us as the messengers of God, 
and the flaming fire as his servant. He 
changes no properties and no visible proc- 
esses — working, lujt without the wind, but 
by it — not without the electric matter, but 
by it — not without the rain, but by it — 
not without the vapor, but by it. Let the 
philosopher tell how far back he can go in 
exploring the imdbod and order of these 
respective ag<*iicies. 'fhen we have only to 
jioint further back and ask on what evi- 
dence he can tell that the fiat and the finger 
of a (Jod are not there. We grant the ob- 
served onhu* to be invariable, save when 
God choo•^es to inteipo-.e by mirai'le. But 
whether h(‘ does or not — from that rhamber 
of his hidden operations which philosophy 
has not found it^ way to, can In* so direct 
all, so subordinate all. that whatever the 
Lord pleases, that do(*s he in heaven and in 
earth, in the seas, and all deep places. — 
Chai.mers Astronomical Discourses, Suppl. 
Disc. ii. p. 244. (K. Gt.. 1S48.) 

1380, GOD’S ETERNAL NOW— 77ie 
Past of Our Earth May He Present Fact in 
Distant Worlds — .tn L’rtr-ncir Present as 
Light Speeds On. — Events have liappened on 
our earth and have been forgotten which, 
nevertheless, are at this very instant of my 
writing visible from some one or other of 
the orbs which ]>eople space, if only there 
are <*reatures on those orbs possessing such 
enhanced ]>owers of vision as I have spoken 
of: and there is no event of su«‘h a nature 
as to be vi^ibb* from standpoints without 
the earth which has not l<een thus rendered 
visible over and over again as the light- 
wie-'.ages conveying its histoiy have ])assed 
beyond star aftiu' star fin all directions 
from the side of the earth on which such 
events took ]ilace) : no suc'li event which 
will not be thus rendered visible over and 
over again hereafter as the light-messages 
travel onwards into the star depths for 
y(*ars, for centuries, for millions on mil- 
lions t>f ages, until time shall be no more. 

Now. the conception of such powers of 
vision in creatures made by tiod's hands 
may be regardetl as fanciful, tho 1 ap- 
prehend that (Uir iilea^ in such matters art' 
very imperfect and feeble, ami alTortl no 
measure of wluG is ])nssible. But that tin* 
Almighty himself is cognizant of all these 
light-messages who can tpiestion? To him 
who is everywhere the light-record of all 
that has taken place on earth is. being con- 
tinually conveyed, the remembrance is ever 
pre.seiit with him, “ the eyes of the Lord 
are in every place behohling the evil and the 
good *’ [Brov. XV, 111 ; “ His eyes are upon 
the wavs of man and he seeth all his 
goings” [dob xxxiv. 211.— Bkootor h-i'P^oise 
of Heaven, p. 209. ( L. G. & Go.. 1897.) 
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1300. GODS OP SAVAGES LIKE 
THEIR WORSHIPERS — Cannibal Divinities. 
— I'heir [the Fijitin] temples were pyramid- 
al in form, and were often ereeted on ter- 
raced mounds, like those of Central Amer- 
ica. They also venerated certain upright 
stones, rc\sembling those which we call drii- 
idical. “ The Foegeeans,” says Mr. Hazle- 
wood, “ consider the gods ns beings of like 
passions with themselves. They love and 
hate; they are proud and revengeful, and 
make war, and kill and eat eacli other, and 
are, in fact, savages and cannibals like 
themselves.” “ (^ruelty,” says Captain Kr- 
skine, “ a craving for blood, and especially 
for human tlesh as food, are characteristic 
of the gods.” — AvfznruY Prehistoric 2'imesy 
ch. 13, p. 433. (A., 1000.) 

1301, GOLD MAN»S FIRST METAL— 

Treasure aiuotnj Sara<je>'< — Prot/ress from the 
lirilliinit to the I'seful. — It is probable that 
gold was the metal which first atlracteil 
the attention of man; it is found in many 
rivers, and by its bright color would cer- 
tainly strike even the rudest savages, who 
arc known to be very fond of personal dec- 
oration. Silver does not ap])ear to have 
been di'«covered until long aftm* gold, and 
was a])parently preceded by both eopper 
and tin: for it rarely, if ever, occurs in 
tumuli of the Bronze Age; but however this 
may be, copper seems to have been the 
metal which first became of real importance 
to man; no doubt owing to tlu* fact that 
its ores are abundant in many countries, 
and can be smelted without dilliculty: and 
that, while iron is harrlly ever found except 
in the burn of ore, copper often occurs in a 
native condition, and can be beaten at 
once into shape. Thus, for instaiuc, the 
Xorth-Amenean Indians obtained pure cop- 
per from the mines near hake .Sujierior ami 
eKewhere, and hammered it at once into 
axe-i, bracelets, and other objects. — .VvT:Rt'KY 
Prehistoric Timrs, eh. 1, ji. 3. (A., ItJOO.) 

1392. GOOD OUT OF SEEMING EVIL 

— Terrihle amt J)rst rurtire \ olrauie poret s 
Part o/ a U /•‘‘C Eeon<jmy. — It may well be 
doubted whether the annual average of de- 
struction to life and property caiise<l by all 
kinds of •subterranean action exceeds that 
produced either r)y lh)ods or by hurricanes. 
Vet we kimw that the circulation of water 
and air ov<*r our globe are beneficial ami 
necessary fjperjitifiiis, and that the mischief 
occasionally wrought by the moving iKwlies 
of water ami air is ipiite iiisigmificant com- 
pared, with the good which they eflect. 

In the same way, we shall be able to show 
that the subterranean em*rgies an* necessary 
to the continued (*xistence of our g‘Iof»e as a 
place fitted for flic habitation of living 
beings, and that the mivhi(*vous and de 
sti'uctive efleets (tf these energies b<*ar but 
a small and insignificant proportion to the 
beneficial resuli.s >vith which they must be 
credibd.— Jri>D Vo/canoes, ch. 10. p. 282. 
(A.. 1899.) * 


1393. GOVERNMENT BY ABSTRACT 
REASONING— Photo’s * * Republic ” — Oblitera 
tion of Family Life. — The ancient lawgivers 
were always aiming ai, standards of polit- 
ical society framed according to some ab- 
.stract notions of their own as to how things 
ought to be, rather than upon any attemjit 
to investigate the constitution of human 
nature as it actually is. . . . Perhaps, 
all things considered, the most odious con- 
ceptions of human society wdiich the world 
has ever seen were the conceptions of an in- 
tellect certainly among the loftiest whiclv 
has ever exercised its j)ouers in speculati\t‘ 
thought. Plato’s Republic is an ideal stale, 
founded on abstract conceptions of tbemimi, 
and one of its leading ideas is tlie destitu- 
tion of family life and the annihilation of 
the family afleetions. And yet t^liis result, 
odious and irrational as it is, was arrived 
at from reasoning wbicli is not in itself odi- 
ous, but which is false, chiefly hecausc it 
takes no account of the facts of Nature, 
'riic wclfan* of llu* state was to be the one 
objec't of desire in every mind. All sepa- 
rate interests and afleetions were to be snj»- 
pressed, and amongst tluvse the very idea of 
special property in wife or child. The high- 
est type of man was to be bred by the He- 
publio as the highest type of dogs andhorsi s 
is hnnl by an intelligent owner. [(Irote's 
“ Plato,” vol. iii, p. 293.] Such are the 
Inimiliating results of abstract rcasonijiu', 
pursued in ignorance of the great law that 
no purj)Ose can be aitaimnl in Nature cxcci)t 
by legitimate use of the nie:ins which Na- 
ture has supplied. For. as in the matdial 
world all her forces must be acknowledged 
and obcvi*<l Ix-fore they can be made serve, 
so in the realm of mind there can be no 
success in attaining the highest moral em’s 
until due lionor 1ms been assigned to tho-e 
motives which arise out of the universal 
insfinets of our race. — .\ u(;yll Iteiyn af 
Lair, rb. 7, p. 194. (Burt.) 

1394. GOVERNMENT BY PHILOSO- 
PHERS— Liftcrfi/ Xot Tf) Re Prrmittnt. ~\ 
few w<inls will suflieienfly exprei^s tin* out- 
line of [Comte’s] sehenie. A corporation of 
fdiilosopliers, receiving a modest su])port 
from the state, surround<*d by revereiuc. hut 
peremptorily excluded, not only from all po- 
litical pr)wer or employment, but from all 
ri<bes, and all oi*«*iip;it i»>iis except tlicir 
own, are to have the entire direction of 
education, together with, ntd only the riglit 
and duty of a<lvising and rejuoviiig 
persrms res|»ecting both their ptiblic and 
their private life, but also a c<»niiol 
(whether authoritative or only moral 
not defined) over the speculative class it' 
^'clf, to prevent them from wasting 

and ingenuity on inc|uiries and specnlations 
of no value to mankind (among which h<* 
includes many now' in high estimation), ‘^ul 
eompe] them to employ all their powers on 
the investigations which may he judg^'O’ j 
the time, to he the most urgently 
tnnt to the general welfare. The tempo* 
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government wjiich is to coexist with this 
spiritual authority consists of an aristoc- 
racy of capitalists, whose dignity and au- 
thority are to be in the ratio of the degree 
of generality of their conceptions and oper- 
ations — ^bankers at the suniinit, merchants 
next, then manufacturers, and agricultur- 
ists at the bottom of tlio scale. No repre- 
sentative system, or other popular organi- 
zation, by way of countt?rpoise to tliis 
governing* power, is ever contemplated, 'the 
cliecks relied upon for preventing its ahus<‘ 
me the counsels and remonstrances of the 
spiritual power, and unlimited liberty c»f 
discussion and comment by all classes of 
inferiors. Of the mode in which either set 
of authorities sliould fulfil the ofiice as- 
signed to it, little is said in this treatise; 
hut the general idea is, wliile regulating as 
little as possible by law, to make the j>res- 
siire of opinion, direc1t‘d by tlie spiritual 
power, so heavy on every individual, froin 
the humblest to the most powerful, as to 
render legal obligation, in as many cases 
as ])ossible, needless. Liberty and spon- 
taneity on the part of individuals form no 
])art of the scheme. M. Comte looks on 
Ihein with as great jealousy as any scho- 
lastic p(‘dagogue, or eccdesiastical director 
of ('onsciences. Every particular of c<mduct, 
pul)lic or private, is to be open to the pub- 
lic eye, and to be kept, by the power of 
opinion, in the course which the ^piritiial 
corporation shall judg<‘ to be the lufj^t ♦ 
right. This is not a sufiici«*ntly tempting 
pi('ture to have much chance of making (on- 
verts rapidly, and ibe objections to the 
scheme are too obvious to ncisl stating. — 
Positirr Philosophif of Auiiustt' ('omtr, 
p. 110. (11. H. & Co., issT.l 

1395. GOVERNMENT, HARMONIOUS, 
OF THE UNIVERSE TAUGHT BY ARIS- 
TOTLE — (ivrin of Undnloior\f Tfuortf of 
JAf}ht . — 'the idea of the harmoni<iiw gtc, - 
eminent of the univer>e reveals itself in a 
distinct and e.valted tone througlmut the 
writings of Aristotle. All tbe phcnomcn.i 
of Nature are depicted in tbe “ I’liV'-ical las- 
lures ” (“ .'Vuscultationes Phy>ica‘ ”1 as 

moving, vital agents of one general eosiui<'al 
force. Heaven and Nature (the tellurii* 
sphere of phenomena ) de])eml upon tbe ** un- 
moved niotus of tin* universe.'’ 'the “ or- 
dainer ’’ and the ultimalt* eau-,e of all st*nsu- 
mts changes must be regarded as smmdbing 
non-sensuous and distinct from all matter. 
Unity in the dillerent expressions of ma- 
terial force is rai.sed to the rank of a main 
principle, and these expressions of force are 
themselves always redueetl to motions. ’Phus 
^ye find already in “ The Book of the Soul V 
Hie germ of the undulatory theory of light. 
Iho sensation of sight is occasigned by a 
yi iration — a movement of the medium be- 
the eye and the obj<*ct seen — and not 
*y emissions from the object or the eye. 
earing is compared with sight, as sound 
is likewise a consequonee of the vibration 


of the air. — H umboldt Cosmos, vol. iii, p. 
i:i. (II., 1897.) 

1 390. GOVERNMENT, PATERNAL, A 
BLESSING TO SAVAGES— Idkc so iria ny 
oihcr savagt^ races, the North Americans 
are rapidly disappearing. Left to them- 
selves they would perhaps have developed 
an indigenous civilization, but for OUTS they 
are unlit. Ibialjlt* to compete with Euro- 
peans as (‘fpials, and too proud to work as 
inferiors, tlu*y li.ive piofited by intercourse 
with the superior race only where the pa- 
ternal govcrnnuMit of the Hudson’s Bay 
(’oinpany has protected them both from the- 
settlers and fitun themselves, has encour- 
aged hunting, put an end to war, prevented 
the sale of sj)irils. and. in times of .scar- 
city, provided food. Erelong almo.st the 
only remains of the Indian hhuxl will, per- 
haps, he. fouml in tin* tci ritories of the Hud- 
son’s Bay ('oni])any. — A vkul ky Prehistoric 
Tinirs, ch. It. j). .')().). (A., 1900.) 

1397. GRAIN STORED BY ANTS— 

('onfinnulion of StAomon's (>Ust rrniion . — 
Sykes, in his account of an Indian ant. 
PlividiAr proriilf ns, a])]>ears to have been 
the fir^'t of modern scieiitilic authors to con- 
firm the stateui(*uts of Solomon. He states 
that the ahove-n.»med species colb‘cts large 
stonvs of grass-seeds, on which it subsists 
from February to October. On one occasion 
lie even ol»'-<*ived tlie auts luiugiiiu up tbeir 
storeys of gi.iin to dry thmu after the clo- 
-‘ing t hnmler-stonus of the monsoon; an ob- 
servation whi<b has been sim-e confirmed 
])y Ollier naturalists. — .Vvkuury Ants, Jtccs, 
iind WnsjfS, i-b. 11. ]). GO. (A.. 1900.) 

1398. GRANDEUR OF THE HUMAN 

SO\JL—Mon,AfifronomiraU!f PAtjj, Jm Yet Great 
r.n>>unh Tu M'Osnrr fhr f nirtrse . — Wo see 
that the varit*d horizons discovered from 
the beiLdit of the idcvateil ]>aths which the 
' stmly of a--trnuoniy lias led us to follow 
are not le^s inteiosting tlian a.-tianiomy it- 
'^clf. 'Phe .Ml tract ion. abuo-.t uui\ crsal. which 
draws the human mind towards the most 
ab'-tru-e ami le-'S u-.ual results of science 
is. perhap-, the sing\ilav trait id that 

restless i-uiii^-ity wliii-b has been given to 
' us in order that we may observe and know. 

l’vtbag(U'as was a-Ui‘d what was tbe ebar- 
! acteri-'tie mark of man. He replied. “The 
knowledge of tiutli for trutli's ‘-ake." Is it 
' not retuarkabb* to st-e tbe human speeies, 
living on tbe ]>roduet ions ('*{ tbe fn-tering 
earth, ai’eording to tbe expression of Homer, 
a]«plying itself bt ])refereiiee to purely in- 
telleettial sciences, and giving to them tbe 
greate-t part of its attention, to tbe e\(du- 
sion of tluise which have for their object 
health, fcetling, material welfare, and. in 
.short, all the arts witliout wliicb the pow- 
erful organization of modern society cannot 
subsist? We feel a more lively and pro- 
found interest in studying astronomical con- 
quests — as the distance of tbe stars, the na- 
ture of tbe sun. tbe planetary bumanitit'«, 
the destinies which await us in infinity and 
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eternity — than in a new route opened to 
commerce, a new sort of eatable, or a chemi- 
cal discovery which may afterwards disturb 
numerous interests. Thus, of the three ele- 
ments which form the essence of man — his 
wants, his affections, and his intelligence— 
it is the last-named faculty which obtains 
the preference. It is an advantage, es- 
pecially to the young, to comprehend in 
their totality truths the possession of \vhich 
does honor to the human mind. It is thus 
that we learn to rise above the petty in- 
terests of life, towards the higher regions 
to which the divine patriotism of the soul 
aspires. — Flammarion Popular Astronomy ^ 
bk. iii, ch. 7, p. 320. (A.) 

1 390. GRAVITATION A MYSTERY— 

A Menial Inference io IJjrplain Phenomena. 
— Yet of the force of gravitation all we 
know is that it is a force of attraction oper- 
ating between all the particles of matter 
in the exact measure which was ascertained 
by Newton — that is, “ directly as the mass, 
and inversely as the square of the distance.” 
This is the law. But it affords no sort of 
explanation of itself. What is the cause 
of this force — what is its source — what are 
the media of its operation — how is the exact 
uniformity of its proportions maintained? 
— these are questions which it is impossible 
not to ask, but which it is quite as impos- 
sible to answer. Sir John llerschel, in 
speaking of this force, has indicated in a 
passing sentence a few questions out of 
the many which arise. “ No matter,” he 
says, “ from what ultimate causes the power 
called gravitation originates — be it a vir- 
tue lodged in the sun as its receptacle, or 
be it pressure from without, or the resultant 
of many pressures, or solicitation of un- 
known kinds, magnetic or electric, ethers or 
impulses,” etc., etc. How little we have as- 
certained in this law, after all! Yet there 
is an immense and an instinctive pleasure 
in the contemplation of it. To analyze this 
pleasure is as dillicult as to analyze the 
pleasure which the eye takes in beauty of 
form, or the pleasure which the ear takes 
in the harmonies of sound. — Argyll Pcign 
of Laic, ch. 2, p. 44. (Burt.) 

1400. A Statement of 

Conditions — The Cnnsc !>iiU To Seek — The 
Falling of an Apple Sot Yet Accounted For. 
— “ WTiy does an apple fall to the ground? ” 
is a question which has as great a signifi- 
cance to us now as it had before NewHm was 
led, by pondering U[)on it, to the discovery 
of the law of gravitation. For that law 
only expresses the conditions of action of a 
universal force tending to draw together all 
masses of matter, while of the force itself 
it gives no accMDunt whatever. We recognize 
it by our own consciousness of effort in lift- 
ing a weight from the ground; and this 
recognition carries us from the sphere of 
physical into that of moral causation. For, 
as Sir John Herschel long ago pointed out, 
our conseiousne.s8 of direct personal causa- 


tion in the performance of- a voluntary act 
leads us to regard what we call the Forces 
of Nature ” as the emanations of an all per- 
A^ading will, and those uniformities in their 
action which we term her “ laws ” as the 
manifestations of its unchanging continuity. 
— Carpenter Nature and Man, lect. 16, p. 
411. (A., 1889.) 

1401. GRAVITATION A SIGN OP 
UNITY — Moveji Whole Alechanism of Heavens. 
— There is one sign of unity which, of 
itself, carries us very far indeed. It is the 
sign given to us in the ties by which this 
Avorld of ours is bound to the other worlds 
around it. There is no room for fancy 
here. The truths which have been reached 
in this matter have been reached by walk- 
ing in the paths of rigorous demonstration. 
Tliis earth is part of the vast mechanism of 
the heavens. The force, or forces, by which 
that mechanism is governed are forces which 
prevail not only in our own solar system, 
but, as there is reason to believe, through 
all space, and are determining, as astron- 
omers tell us, the movement of our sun, 
with all its j)lanets, round some distant cen- 
ter, of wliich we know neither the nature 
nor the place, ^toreovor, these same forces 
are equally prevailing on the surface of this 
earth itself. The whole of its physical phe- 
nomena are subject to the conditions which 
they impose. — Argyll Unity of Nature, ch. 
1, p. 5. (Burt.) 

1402. GRAVITATION ENABLES 
BIRDS TO FLY — Difference hehceem a Bird 
and a Balloon . — It is remarkable that the 
force which seems so adverse — the force of 

^gravitation drawing down all bodies to the 
earth — is the very force which is the prin- 
cipil one concerned in flight, and without 
which flight would he iinpos.sible. It is 
curious how completely this has been for- 
gotten in almost all liuinun attempts to 
navigate the air. Birds are not lighter than 
the air, but immensely heavier. If they 
were lighter than the air they might float, 
but they could not fly. This is the differ- 
ence between a bird an<l a balhwn. A bal- 
loon rises because it is lighter than the air, 
and floats upon it; (Consequently it is in- 
capable of being directed, because it pos- 
sesses in itself no active force enabling it to 
resist the currents of the air in which it is 
immersed, and because, if it had such a 
force, it would have no fulcrum, cr resisting 
medium against Avhieh to exert it. It be- 
comes, ns it were, part of the atmosphere, 
and nuist go witli it AvhcTC it goes. No bird 
is ever for an instant of time lighter than 
the air in which it flies; but being, on the 
contrary, always greatly heavier, it keeps 
possession of a force capable of supplyiiiJ? 
momentum, and therefore capable of over- 
coming any lesser force, such as the ordi- 
nary resistance of the atmosphere, and even 
of heavy gales of wind. The law of gravi- 
tation, therefore, is used in tbe^ flight of 
birds as one of the most essential of the 
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forces which are available for the accom- 
plishment of the end in view. — Argyll 
lieign of Law, ch. 3, p. 78. (Burt.) 

1403. GRAVITATION PROVED UNI- 
VERSAL — The Work of a Century of Antron- 
nny — Laborious Climbing to Noio Familiar 
f Conception . — The advance of astronomy in 
the ei^^htcenth century ra;i in general an 
?vcn and logical course. The age succeed- 
ing NcAvton’s had for its special task to 
VnionHtrate the universal validity and 
trace the complex results of the law of 
irravitation. The accomplishment of that 
Uisk occupied just one hundred years. It 
rtas virtually brought to a close when La- 
[)lacc explained to the French Academy, 
November 10, 1787, the cause of the moon’s 
u;celcratcd motion. As a mere machine, the 
solar system, so far as it was then known, 
was found to be complete and intelligible in 
dll its parts; and in the “^liVanique 
Celeste” its mechanical perfections were 
displayed under a form of majestic unity 
which fitly commemorated the successive tri- 
iiniphs of anal5''tical genius over problems 
(iniong the most arduous ever dealt with by 
Ihc mind of man. — rT.p:RKR JJi story of As** 
tronomy, int., p. 2. (Bl., 1893.) 

1 404. GRAVITATION SURPASSED BY 
MOLECULAR FORCES — Power Inrohed in 
Hd'pansion of Iron . — The constituent mole- 
cules of bodies do not touch. It is thus, and 
thus only, that the expansion and the 
change of state of bodies under the inlluonce 
of heat can be explained. We do not doubt 
the energy of the atomic forces in action 
:n(»und us. Let US heat 1 lb. of iron from 
0 to 100 degrees, it will expand about 
a >|iaii imperceptible to the eye, and yet the 
force which has produced this expansion 
wo\ild be capable of lifting 12,000 lbs., and 
raising them to the height of one yard. The 
power of gravitation almost vanishes in 
comparison with these molecular forevs; the 
attraction exercised by the earth on the 
weight of half a kilogram (about a pound) 
taken in a mass is nothing compared to the 
mutual attraction of its own molecules. In 
the combination of 1 lb, of hydrogen with 8 
Ihs. of oxygen to form water, w’ork is per- 
formed capable of raising by 1 degree the 
temperature of 34,000 I1)a. of water; or of 
lifting 1.5,000,000 lbs. to 1 yard high! 
"Hieso nine pounds of winter in being forrnctl 
have fallen moleeularly dowm a ]wecipi(*e 
to that which would be passed over 
hy a ton of l.OOO.kilograms rolling down to 
40.000 feet of depth. — F lammarion Popular 
'^^tronomy^ bk. iii, ch. 7, p. 320. (.\.) 

1405. GREED BRINGS DESTRUCTION 

—The Pinna and Its Prey . — The puma, after 
p-iting its fill, covers the carcass with many 
Imshcs, and lies down to w’ateh it. 
T^his habit is often the cause of its being dis- 
covered*; for the eondors, wheeling in the 
C'jr, every now and then descend to partake 
c^f the feast, and being angrily driven away, 
all together on the w ing. The (^hileno 
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Guaso then know^s there is a lion watching 
his prey — the word is given — and men and 
dogs hurry to the chase. Sir F. Head says 
that a Gaucho in the pampas, upon merely 
seeing some condors wheeling in the air, 
cried “A lion!” — Darwin NaturalisCa 
Voyage around the World, ch. 12, p. 269. 
(A., 1898.) 

1406. GROWTH AND DECAY PER- 
VADE ALL NATURE — “/n the Beginning .'" — 
“In the beginning (loti created the heaven 
and the eartli. And the earth w^as without 
form, and void.” 

W hatever our speculations may be in re- 
gard to a “beginning,” and when it was, it 
is written in the rocks, that, like the ani- 
mals and plants upon its surface, the earth 
itself grew*; that for countless ages, meas- 
ured by years that no man can number, the 
earth has beCn gradually assuming its pres- 
ent form and composition, and that the 
processes of growth and decay are active 
every hour. — Elisjia Gray yafure^s Mir- 
acles, vol. i, ch. 1, p. 1. (F. II. & H., 1900.) 

1407. GROWTH COMES ONLY FROM 
LIFE (Matt, vi, 21) — Growth vs. Accretion 
— ('hristian Life a Growth. — A hoy not only 
grows without trying, but he cannot grow 
if he tries. No nian by taking thought has 
ever adtled a cubit to his stature; nor has 
any man hy mere w’orking at his soul ever 
a])'proached' nearer to the stature of the 
Lord Jesus. The stature of the Lord Jesus 
was not itself reached by work, and ho who 
thinks to approach its 'mystical height by 
anxious elTort is really receding from it. 
Gbri.st’s life unfolded itself from a divine 
germ, planted centrally in nature, which 
grow as naturally as a flower from a bud. 
'rids flower may be imitated; but one can 
always tell an artificial flower. The human 
form may bo copied in wax. yet somehow' 
one never fails to detect the diffen'iiee. And 
this precisely is tlie dilTerence hetw’een a 
native growth of (’liristian principle and the 
moral copy of it. The one is natural, the 
other mechanieal. The one is a growth, the 
other an accretion. — Drummond yalural 
I.nw in the Spiritual World., e«sav 3, p. 114. 
(11, Al.) 

1 408. GROWTH, GRADUAL, OF TRUTH 

— Sudden Ban'cst of Discovci'y — Limited 
Work <tf Any Single Diseorrrer — Total /\*»- 
sult Fulfils Divine Plan. — Slowdy, it is true, 
dot's the power of the mind give to man the 
mastery over the more hidden wavs of Na- 
ture. One afier another tries and fails, tho 
gradually accumulating tho knowledge by 
wdiieh. in the end, the soeret wjll bo learned. 
At length the master-mind arrives which is 
to utilize the garnered knowledge of ages. 
On a sudden the scattered portions of the 
(*hain of evidence are linked together, and 
the chain is complete. A great work has 
then been achieved — a work wdiich the Al- 
mighty had as fully intended that the hu- 
man race should accomplish as any of those, 
material successes In' which men have ob- 
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tained mastery over Nature and the forces 
of Nature. — Proctor Expanse of Heaven, p. 
106. (L. G. & Co., 1897.) 

1409. GROWTH OF CORAL, RATE OF 

— Anchor Prcficrrcd in — At the island 

called Taaopoto, in the South Pacific, the 
anchor of a sliip, wrecked about 50 years 
before, was observed in seven fathoms of wa- 
ter, still preserving' its ori^xinal form, but 
entirely intrusted bv’ coral, riiis fact would 
seem to imply a slow rate of augmentation; 
but to form a ('oriect estimate of the aver- 
age rate must be very dillicult, since it must 
vary not only according to the s]u*cies of 
coral, but according to the circumstances 
under which cacli species may be placed; 
such, for example, as the di'pth from the 
surface, the quantity of light, the tempera- 
ture of the water, its freedom from sand or 
mud, or the absence or j)rcsence of breakers, 
which is favorable to the growth of some 
kinds and is fatal to that of others. — P yem. 
Principles of Gcolo<jy, ch. 50, p. 778. (A., 

1854.) 

1410. Expert ment to De- 

termine. — To ascertain the rise and prog- 
ress of the coral family, and lix the num- 
ber of species met with at Foul Point (lat. 
17° 40'), twenty species of coral were taken 
off the reef and planted apart on a sand- 
bank three feet deep at low water. Kadi 
portion weighed ten pounds, and was kept 
in its place by stakes. Similar quantith'S 
w'cre placed in a clump and secured as the 
rest. This w'as done in December, 1880. In 
July following, ca(‘h detached mass was 
nearly level with the sea at low w’ater, 
quite ini movable, and several feet long, 
stretching, like the parent reef, in the line 
of the eoast-eurrent from north to south. 
The masses accumulated in a clump were 
found equally increased, but some of the 
species in siK'h unequal ratios as to be grow'- 
ing over each oll)(*r. [(,)uoted from MS. 
thesis of Dr. Allan. t)f Forres, deposited in 
the library of Fdinburgh University.] — 
Darw'T.v Coral IGcfs, ch. 4, p. 104. (A., 

1900.) 

1411. GROWTH OF ELECTRIC AND 
MAGNETIC DISCOVERY— A True hifellerfual 

Rise. — After the, lapM* (*f centuries a new 
capacity of the lode-,ton<- became r<*vealed 
in its polarity, or the a]ipea ranee of oppo- 
site effects at opposite; emls; then came the 
first utilization of the knowledge thus far 
gained, in the marinei's compass, leading to 
the discovery of the New W orld, and the - 
throwing wifle of all the portals (A the Did 
to trade and civilization. 

The predominance of the magnet in hu- 
man thought was yielded to the amber, w'hen 
the strange power of the latter was found 
to exist also in other things. The keen- 
eyed discoverers saw this new force an- 
nihilate time and space, and flash into 
light; pursued it even to its hiding-place in 
the clouds; beheld it grow from the f<Md)le 
amber-soul into the mighty thunderbolt; 


w^atched it until the whole universe showei 
itself pervaded with it. 

This was a true intellectual rise. It was 
the intellect at work building the universe 
of which it is the key; finding anew that 
Nature also is working in every detail after 
the laws of the human mind. — P ark Ben- 
.JAMIN Intellectual Pise in Electricity, int., 
p. 13. (J. W., 1898.) 

141 2. GROWTH OP LOYALTY, HERO- 
ISM, AND PATRIOTISM — As the maternal 
instinct had been cultivated for thousands 
of g(*ncrations before clanship came into 
exist(‘n<*e, so for many succeeding ages of 
turbulence the patriotic instinct, which 
prompts to the defense of home, was cul- 
tivated under penalty of death. Clans de- 
fended by weakly loyal or cow'ardly W'ar- 
liors were sure, to perish. Unllinching bra- 
very and devoted pjitriotism were virtues 
necessary to the survival of the community, 
and were thus preserved until at the dawn 
of historic times, in the most grandly mili- 
tant of elan soeieties, w’e find the word vir- 
(u.s connoting just these qualities, and no 
sooner does the fateful gulf yawn open in 
the forum than a Curtins joyfully lcap.s 
into it, tluit the commonwealth may be pre- 
served from harm. — F iske Through Nature 
to <!od, pt. ii, ch. 0, p. 104. (II. M. & Co., 
1900.) 

1413. GROWTH, SLOW, OF PATER- 

NAL VIRTUES — Bird Parents United in Love 
— Little Fatherhood among Mammalia — 
Anwitg Carnivora Fathers Dangerous to 
Thrir Offspring. — If maternity was at a 
fccole level in the low'er reaches of Nature, 
[mternity was non-existent. Among a few 
inverl(*l)rates the male parent took a ])ass- 
ing share in the care of the egg. but it is 
not until we are all but at tlie top tliat 
fatherly interest finds any real expression. 
Among the birds, the parents unite together 
ill most cases to build the nest, the father 
doing the rough work of bringing in moss 
and twigs, wliile the more trusty mother 
do(*s the actual work. VVlien tlie eggs an* 
lai<l, the male parent also takes his turn S}* 
iiiciihation; supplies food and protectioit.* 
and lingers round the place of birth to dc- 
b-ud the lledgliiigs to the last. When we 
h*ave the birds, however, and pass on to 
the mammals, the fathers are nearly all 
backsliders. Many are not only indifferent 
to their young, hut hostile; and among the 
carnivora the mothers have frequently to 
bide their little ones [lest the father should 
eat them]. — D ri mmom) Ascent of Man, ch. 
9, p. 294. (J. l\, 1900.) 

1414. GULF ASSUMED BETWEEN 
MAN AND NATURE— Human Mind a 
Part of Nature. — It [the charge of antluo- 
pomorphism] assumes that the relation be- 
tween the human mind and the system o 
Nature in which we live is fundamentally a> ^ 
relation of contrast and not of harmony 

a relation of difference so deep and so 
complete that the intellectual impression 
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^hich Nature gives to us are not presu- 
iiably right, but, on the contrary, arc prc- 
;iiniably wrong. . . . Man is no part 

jf Nature. His mind does not roflo(.*t lior 
!iws. On the contrary, his intellect is scp- 
irated by such a gulf from those laws that 
it tcmds of necessity to misinterpret and 
iiisconceivc them. The very forms in whicli 
)iir perceptions and our conceptions are 
molded are forms w'hich [are assumed toj 
lijive no counterpart outside the organism 
liiroiigh which w’e see and tliink. — Argyll 
f nity of Mature, eh. 5, p. 102. (Burt.) 

1415. GULF BETWEEN MAN AND 
brute — No one is more strongly convinced 
than 1 am of the vastness of the gulf be- 
tween civilized man and the brutes; or is 
more certain that whether from tliem or not, 
ho is assuredly not of them. No one is less 
disposed to think liglitly of the present dig- 
nity, or despairingly of the future hopes, of 
the only consciously intelligent denizen of 
this world. — Htxley J/an’s Place in 'Nature^ 
p. 234. (Hum.) 

1410. GULF between ORGANIC AND 
[NORGANIC — Bet\ve(‘n the living and the 
non-living there is a great gulf fixed; an<l 
the indissoluble connection which somehow, 
nevertheless, we know to exist between them 
is a conneetion wdiich do(*s not till up that 
hut is kept up by some bridge being, 
it were, artificially liuilt across it. This 
unity, like the other unities of nature, is 
not a unity consisting of mere continuity 
of substance. It is not founded u[)on sann‘- 
ness, but, on the contrary, rather upon dif* 
fiTenee, and even upon antagonisms. — Au* 
(iVi.L Unify of Saturc, eh, 2, p. 3.3. (Burt.) 

1417. GULF STREAM, INFLUENCE OF 

— Moflcratrs ('lirnatc of \Vr.<tt(’rn FAiroyc . — 
But the eireet.s of the (iiilf Stream on the cli- 
mate of the North Atlantic Ocean are far 
more remarkable. This most powerful of 
known currents has its source in tin* (lulf or 
Sea of .Mexico, which, like the Mi'diterranean 
and other close s<*as in temperate or low’ lat- 
itudes, is w’armer than the open ocean in 
'le same parallels. The temperature of the 
•Mexican sea in summer is, according to 
Mennel, F., or at least T'’ above that 
of the Atlantie in the same latitude. From 
this groat reservoir or caldron of warm 
water a constant current pours forth 
through the Straits of Bahama at the rate 
of 3 or 4 miles an hour; it cros.ses the 
pcean in a northeasterly din*etion, skirt- 
ing the great Bank of New foumllaml, where, 
d. still retains a temperature of above 
lhat of tho surrounding sea. It reaches the 
.Azores in about 78 days, after ilow’ing near- 
ly 3,000 geographical miles, and from thence 
It sometimes extends its course a thousand 
miles farther, so as to reach the Bay of 
biseay, still retaining an excess of 5° above 
the mean temperature of that sea. As it 
has been knowm to arrive there in the 
jaunths of November and January, it may 
^md greatly to moderate the cold of winter 


in countries on the west of Europe. — Lyeli. 
Principles of Geology^ bk. i, eh. 7, p. 95. 
(A., 1854.) 

1418. HABIT A RESULT OF BODILY 
ORGANISM — I btdieve that we are subject to 
the law of habit in consef|uence of the fact 
that we have bodies. The plasticity of the 
living matter of our m*rvous system, in 
short, is the reason why we do a thing with 
dilliculty the first lime, but soon do it 
more and more easily, and finally, w’ith 
.suflicient practise, do it semi-mechanically, 
or with hardly any eonseiousn(‘ss at all. 
Our nervous systems have (in Dr. Carpen- 
ter’s words) yroirn to the way in wliich 
tliey have been exercised, jiiht as a sheet 
of paper or a coat, once creastM or folded, 
lemls to fall forever aft<M\vard into tlie 
same identical fold.s. Habit is thus a sec- 
ond nature. — Ja.mes Talks to Ttac/irrs, ch. 
S, p. fi;"). (ir. H. & Co., 1900.) 

1410. HABIT BEST CONQUERED BY 
SH^P AND SUDDEN CHANGE-~-“ Tapering- 
off'" Rarely PrarliisilAi. — The question of 
“ taperiiig-olf,” in abandoning such habits 
as drink and opium-indulgence, comes in 
here, and is a question about which experts 
dilVer within certain limits, and in regard 
to w'bat may be best for an individual ease?. 
In the main, however, all expert oj)inion 
would agree that abrupt acquisition of the 
n«wv habit is the hot way, if there be a real 
pitssibiUfy of carrying it out. We must be 
careful not to give tlio will so stiff a task 
as to insure its defeat at the very out'^et; 
but, jiroridid one ean stand if, a sliarp pe- 
riod of sulfi'ring, and then a free time, is 
the best thing to aim at, whether in giving 
up a liabit like that of opium, or in simply 
changing one’s hours of rising or of work. 
It is surjirising how soon a desire will die 
of inanition if it be m ver fed. — J.\Mes Psy- 
chology, vol. i, eh. 4, p. 124. (H. H. 

Co., ispo.) 

1 420. HABIT, HEREDITY OF— Horses, 
Dogs, and Birds, Apptirenf Heredity among. 
— Darwin says, “ A horse is trained to cer- 
tain paces, and the eolt inherits similar eon- 
sensual movements." But selection of the 
constitutional tendency to these paces, and 
imitation of the mother by the <oU, may 
have been tlie ri’al causes. The evidence, 
to be salisfaetorv, sliould show’ that such 
inlluenees were excluded, ^leii acquire pro- 
ficiency in swimming. Avaltzing, walking, 
smoking, languages, bandierafts, religious 
beliefs, etc., but tlie ebildreii only appear to 
inherit the innate abilities or constitutional 
proclivities of their parents. Kvon the songs 
of binls, including their call-notes, are no 
more inherited than is language by man 
(** Descent of Man." p. 47). They are ioariied 
from the parent. Nestlings, wbieb acquire 
the song of a distinct species, teach and 
transmit their new’ song to their otTspring.” 
If use-inheritance has not fixed the song of 
birds, why should we suppose that in a 
single generation it has transmitted a new- 
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ly taught method of walking or trotting? 
It is alleged that dogs inherit the intelli- 
gence acquired by association with inan^ and 
that retrievers inherit the ellects of their 
training. But selection and imitation are 
so potent that the additional hypothesis of 
use-inheritance seems perfectly superfluous. 
Where intelligence is not highly valued and 
carefully promoted by selection, the intelli- 
gence derivable from association with man 
does not ap[)ear to bo inherited. Lap-dogs, 
for instance, are often remarkably stupid. — 
Ball Arc ihc Efferts of I'sv and Disuse In- 
herited f p. 31. (llum./lSbl.) 

1421. HABIT, HYPNOTIC, FASCINA- 
TION OF — Frequent hypnotizing may lead 
in the long run to an irresistible passion 
for the hypnotic sleep, in which case the 
impulse to obtain it acts like the morphin 
habit or habituation to any particular stim- 
ulant or sedative. The conflrmed hypnotic 
will try in every possible way to procure 
the enjoyment which he craves. — Wundt 
Psychology, lect. 22, p. 331. (Son. & Co., 
1896.) 

1422. HABIT, IMPERIOUSNESS OF 

— Unconscious Profanity — Anecdote of MU 
itary Officer . — The following case, recently 
communicated to the writer, shows how 
strongly the mode of expression of our 
ideas is influenced by habit; and how, after 
the chain would seem to have been com- 
pletely broken, it may come to renew itself 
when the circumstances recur under \vhich 
it had been formed: 

A military oflicer, who had seen much 
hard service at a time when a command 
was scarcely ever given without the ac- 
companiment of an oath, and wlio had thus 
acquired the habit of continual swearing, 
determined, on retiring into private life, 
to do his best to forego this practise; and 
by keeping a constant check upon himself, 
with the assistance of the friendly moni- 
tions of others, he entirely succeeded. After 
the lapse of many years, however, he found 
himself called upon to perforin some mili- 
tary duty; and, in the discharge of it. he 
used much of the bad language to which 
he had formerly accustomed himself. A 
friend who hjippened to lujtice this, hav- 
ing afterwards expressed ids regret that he 
should have relapsed into his old habit of 
swearing, the officer assured him (and he 
was a man whose word could be implicitly 
relied on) that he was not at the time in 
the least degree con'^cious of uttering an 
oath, and that In* had not tlie slightest rec- 
ollection of having done so. — Carpenter 
1000 bk. i, ch. 6, p. 282. (A., 

1423. HABIT OF DOING RIGHT— 

Preparation for Instantaneous Action — The 
Habits of a Nation. — I consider the great 
obiect of intellectual education tx) be? not 
wly to teach the ])upils how to think, but 
BOW to act and to do. and T place great stress 


upon the early education of the habits. And 
this kind of training may be extended be- 
yond the mental processes to the moral prin- 
ciples; the pupil may be taught on all oc- 
casions habitually and promptly, almost 
without thought, to act properly in any 
case that may occur, and this in the prac- 
tical duties of life is of the highest im- 
portance. We are frequently required to 
act from the impulse of the moment, and 
have no time to deduce our course from 
the moral principles of the act. An in- 
dividual can be educated to a strict regard 
for truth, to deeds of courage in rescuing 
others from danger, to acts of benevolence, 
of generosity, and justice; or, on the other 
hand, tho his mind may be well stored 
with moral precepts, he may be allowed 
to fall into opposite habits alike prejudicial 
to himself and to those with whom he is 
associated. He may “ know the right, and 
yet the wrong pursue.” 

Man is the creature of habit; it is to him 
more than second nature; but unfortu- 
nately, while bad habits are acquired with 
readiness, on account of the natural desire 
to gratify our passions and appetites, good 
habits can only be acquired by unremitting 
w'atch fill ness and labor. The combined 
habits of individuals form the habits of a 
nation, and these can only be molded . . . 
by the coercive labor of the instructor judi- 
ciously applied. — Henrv Thoughts on Edu- 
cation (ttcxentific Writings, vol. i, p. 340). 
(Sm. Inst., 1886.) 

1424. HABITAT, ADAPTATION OF 
ANIMALS TO — Proteclive Mimicry, — Even 
the popular mind has been struck with the 
curious adaptation of nearly all animals to 
their habitat, for example in the matter of 
color. The sandy hue of the sole and floun- 
der, the white of the polar bear, with its 
suggestion of arctic snow^s, the stripes of 
the Bengal tiger — as if the actual reeds of 
its native jungle had nature-printed them- 
selves on its hide — these, and a hundred 
others which wdll occur to every one, are 
marked instances of adaptation to environ- 
ment induced, by natural selection or other- 
wise, for the purpose, obviously in these 
cases at least, of protection. — Drummond 
Natural Law in the spiritual World, essay 
7, p. 233. (II. Al.) 

1425. HABITAT OF HUMMING-BIRDS 

— Epeeies Limited to a Eingle Mountain . — 
In contrast wdth these species of extended 
range, there are many species [of humming- 
birds] wdiose habitat is confined, perhaps, to 
a single mountain, and there are a few 
which never liavi* b<*en seen beyond the edges 
of some extinct volcano, whose crater is now 
filled with a sjiecial flora. Many of the 
great mountains of the Andes have each of 
them species peculiar to themselves, 
Chimborazo and.(.'otopaxi, and other sum- 
mits, opecial forms of humming-birds arft 
found in special zones of vegetation even 
close up to the limits of perpetual snow. 
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Again, many of the islands have species pe- 
culiar to themselves. The little island of 
Juan Fernandez, 300 miles from the main- 
liind, has three species peculiar to itself, of 
which two are so distinct from all others 
known that they cannot for a moment be 
confounded with any of tlit^m. — Akgyll 
Hcign of Law, ch. 5, p. 135. (Burt.) 

1420. HABITS FIXED IN YOUTH— 

All Later Life Dependent on Early Years . — 
if a boy grows up alone at the age of games 
and sports, and learns neither to play ball, 
nor row, nor sail, nor ride, nor skate, nor 
fish, nor shoot, probably he will be seden- 
tary to the end of his days; and, tho the 
best of opportunities be alYorded him for 
learning these things later, it is a hundred 
to one but he will pass them by and shrink 
back from the effort of taking those neces- 
sary first steps the prospect of which, at an 
earlier age, would have filled him with eager 
delight. The sexual ])assion expires after 
a protracted reign; hut it is well known ■ 
that its peculiar manifestations in a given ; 
individual depend almost entirely on the 
habits he may form during the early period ; 
of its activity. Exposure to bad company . 
then makes him a hxise liver all his days; 
chastity kept at first makes the same easy 
later on. — Jamk.s Psycholoqxfy vol. ii, ch. 24, 
p. 401. (H. II. & Co., 1899.) 

1427. HABITS, GOOD AS WELL AS 

bad — Tho fact is that our virtues are hab- 
its as much as our vices. All our life, so 
far as it ha.s definite form, is hut a ma>s of 
habits — practical, emotional, and intellec- 
tual — systematically organized for our w’eal 
or woe," and bearing us irresistibly toward 
our destiny, whatever the latter may be. — • 
.Tamks Taiks to Teachers, ch. 8, p. 04. (H. 

H. & Co., 1900.) 

1428. HABITS SHOW MAN’S COM- 

POSITE NATURE— There is no part of 
man's composite nature in which the inti- 
mate relation between mind and body is 
more obvious than it is in the formation 
of habitual modes of activity, whether 
psychical or corporeal; the former, like the 
latter, being entirely conformable to tin* , 
laws which express the ordinary course of 
the nutritive operations. — (' aki*kntkh Men- 
tal Physioloqy, hk. i, eh. 8, p. 337. (A., 

1900.) 

.1420. HAECKEL AND MONISM— LW.v 
wilhont a ^oul — J'nivrrse irithout a Spirit. 
— Rrnst Haeckel is an eminent comparative 
anatomist and physiologist, who has earned 

wide and deserved re]uitalion by his able 
and laborious studies of the calcareous 
sponges, the radiolarinns. and other knv 
forms of life. , . , He is not merely an 

evolutionist, but what he terms a “ monist,” 
jjnd the monistic philosophy, as defined by 

mi ineludes certain n^'g^ftions and certain 
positive principles of a moat comprehensive 

nd important character. It implies the 

enial of all spiritual or immaterial exiat- 


Hablt 

HAir-tratb 


ence. Man is to the moniat merely a physio- 
logical machine, and Nature is only a 
greater sedf -existing and spontaneously mov- 
ing aggregate of forces. !Monism can thus 
altogether dispense with a creative will as 
originating Nature, and adopts the other 
alternative of self-existence or causelessness 
for the univ(‘r,se and all its phenomena. 
Again, the monistic doctrine necessarily im- 
plies that man, the animal, the plant, and 
the mineral are only .successive stages of the 
evolution of the same primordial matter, 
constituting thus a connected chain oft be- 
ing, all the parts of which sprang .spontane- 
ously from each other. Lastly, as the ad- 
mixture of primitive matter and force would 
itself be a sort of dualism, Haeckel regards 
these as ultimately one, and apparently re- 
solves the origin of the universe into the 
operation of a self-existing energy having in 
itself the potency of all things. After all, 
this may he said to be an approximation to 
the idea of a Creator, but not a living and 
willing Creator. — Dawson Facts and Fan- 
cif s in Modern Science, lect. 1, p. 54. (A. 

B. \\ S.) 

14:$0. HALF-TRUTH, A, TERRIF^S 

— Eiehds Comet Crosses the Earth* s Orbit — 
False Alartn Uiven by rseudo-sciencc. — In 
calculating the epoch of the reappearance of 
the mnv body [Biela’s comet], Damoisoau 
bail fouml that the com(‘t w'ould. on October 
29, 1S32. before midnight, cross the plane 
in which the earth moves at the only place 
where a comet woubl be likely to encounter 
the earth. The passage of the body would, 
according to calculation, take place in the 
plane, but a little inside the earth's orbit, 
and at a distance equal to four and two- 
third.^ terrestrial radii. As the length of 
tho comet's radius was equal to live and one- 
third terrestrial radii, it was probable from 
all the evitb'uce tliat on Ortober 29, 1832, 
before midnight, a ])art of the terrestrial 
orbit would be occupii'd by the comet. 

These results. sup|)orted by all desirable 
s<*ientilic authority, wane brought by the 
newspapers tt) tlu* notice of the public; W’e 
mav imagitu’ the ])rofound sensation wdtich 
they ]>roduced. It was a fact! the end of 
time was near! the earth was about to be 
shattered, pulverized, annihilated by the 
sluM-k of the connd ! Such was the subject 
of all <*<mversatiou. The strongest minds 
were for a moment disturbed. 

Bui a question rettiained to be asked, and 
tho newspapers had neither stated it nor 
even anticipated it. .\t what ]>lace in Ms 
immense orbit would the earth he found on 
October 29. 1832. before miiinight. at tho mo- 
ment when the comet wo^fd cross this orbit 
at one of it*s nodes? Calculation very quick- 
ly settled this dilliculty. Arago w’rt>te in the 
Annuait'c for 1832: ‘‘The passage of the 
comet will take place very near a eertaiti 
point of the terrestrial orbit on October 29, 
before midnight; well, the earth will not 
reach the same point till the morning of 
I November 30 — that is to say. more than a 
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month after. We have now only to recollect 
that the mean velocity of the earth in its 
orbit is 1,070,000 miles a clay, and a very 
simple calculation will prove that the comet 
will pass at Jifiy millions of miles from the 
earth” — Flammakion Popular Astronomyy 
bk. V, ch. 1, p. 48;J. (A.) 

1 43 1 . HALLUCINATION PRODUCED 
BY ACONITE— [The 
followin*; iiuadent] is rt'corded of himself by 
Dr. T.aycock : 

“ On a certain ni^Tht, when a sullVrer from 
SPvAe ]>Min and jurivat weakness, he took one 
drop of Flcminj^^’s tincture of aconite, and 
slept. About midnight he became sensible 
of a novel state of perception, obscure at 
first, but shaped at last into strains of 
grand aerial music in cadences of excpiisite 
harmony, now’ dying away round mountains 
in inlinite perspective, now pealing along 
oceanlike valleys. Knowing by ])revious 
studies that it was a hallucination of per- 
ception, he at last listened to ascertain the 
cause, and found it was the rattle of a mid- 
night train entering an adjoining railway 
station. Thus, under tlie changes induced 
in the brain by a drop of tincture of aconite, 
the harsh rattle of the iron vibrating on the 
air in the silence of a summer midnight w’as 
changed into harplike aerial music, such not 
only as ‘ oar had not heard,’ but no comndv- 
able art of man could realize. Associated 
therewith was also a suggest(‘d terrestrial 
vision of space of infinite e.vtent and gran- 
deur.” — C arpknteii Meufal Physiolog\jy bk. 
ii, ch. 17, p. 643. (A., 1900,) 

1432. HAMMER A RELIC OF STONE 

age — History Preserved in lis Name. — While 
the club has been generally a weapon, the 
hammer has been generally an implement. 
Its history begins with tin* smooth heavy 
pebble held in the Imnd, such as African 
blacksmiths to this day forge their iron 
with, on another snioolli stone as anvil. It 
vas a great improvement to fasten the stone 
hammer on a handle; this was done in very 
ancient times, as is seen by the stone heads 
being grooved or bored on purpo-^e. . . . 

Tho the iron hammer has supersciled these, 
a trace of the older ns(‘ of stone remains in 
our very name hammer, which is the old 
{Scandinavian hamarr, nit.'ning both rock 
and hammer. — T yt.cjk Anthropolotn/, ch. S, 
p. 184. (A., 1809.) 

1433. HAND GIVES MAN PREEMI- 
NENCE — The Use of tht' UandH Derehipn the 
hitellect.—Uow far thr value (.f the hand as 
a mechanical instrnim nt deptmds .on this 
opposability [of the thumb, found <)Td\ in 
the human handj.^ny one may satisfy liim- 
self by using his hand with th\* thnmi) -,1i(r. 
It is plain that niaii s hand, enabling him (o 
shape and wdeld weapons and tools" to sub- 
due Nature to his own ends, is one cause (»f 
hi.s standing first among animals. It is not 
so obvious, but it is true, that his intellec- 
tual developnmnt mu.st have been in ni) 
small degree gained by the use of his hands 


From handling objects, putting them in dif- 
ferent positions, and setting them side by 
side, he was led to those simplest kinds of 
comparing and measuring which are the 
first elements of exact knowledge, or science. 
— TYI.OR Anthropology, ch. 2, p. 43. (A., 

1899.) 

1 434. HAPPINESS INVOLVES AN ELE- 
MENT OF PAIN — Love Makes Hacrijice Pain- 
less . — In oiir best liappiness, then, what we 
otherwise term pain is sw'allowcd up. It is 
embodied and mixed up in the joy. For do 
we not despise and loathe a man w’hose only 
thought in that wdiich he calls love is of Urn 
pleasure he can receive? And, further, by 
taking away the love, its sacrifices would be 
felt as pain: pain emerges, or comes out, 
from this joy by a taking aw’ay, or absence. 
And its presence, to one wlio should be lov- 
ing, might imply no evil state around him, 
but only something wanting in himself. 
For the very same things may be to u.s 
cither painful, or in the highest degree ])ro- 
ductive of delight, of a delight which could 
not he without them. — Hinton The Mystery 
of Pain, p. 21. (Hum., 1893.) 

1435. HAPPINESS VS. PERFECTED 
CHARACTER — A world of completed hap- 
piness might well be a world of quiescence, 
of stagnation, of automatism, of blankness; 
the dynamics of evolution would have no 
place in it. But suppose we say that tho 
ultimate goal of tin* ethical process is tin* 
perfecting of human character? This form 
of statement contains far more than the 
other. Consummation of happiness is a nat- 
ural outcome of the perfecting of character, 
but that perfecting can be achieved only 
through struggle. through discipline, 
through re«ii<t a nee. Tt is for him that over- 
comet h that the crown of life is resrrve<l. 
7'he consummate pn)duct of a w’orld of evo- 
lution is the character that creat(*s happi 
ness, that is replete with dynamic possibili- 
ties of fresh life and aidivity in directions 
forever new'. Such a f-baracler is the rc- 
llccted image of God, and in it are contained 
the promise and poteruw of life everlasting. 
— Fiskk Thronqh yature to (tod, pt. ii, ch. 
9, p. lir>. (H. M. & Co., 1900.) 

1 43«. HARBORS FORMED BY CORAL 
REEFS- (treat Prospect ire Vahie. — Tiu' har- 
bors wbicli are pioduccd by the reef-building 
c‘orals. together with the various marine 
animals and fdants which are associated 
with them, arc among the most interesting 
and important of all classes of havens. 4’hcy 
are not only in origin the most peculiar of 
all ifilcls of the sea, but the conditions of 
their development and the eireumst,an<cs 
which haul to their preservation and de- 
struction are also curious and notew'orthv. 
Moreover, in th(‘ district of southern Florida 
organic reefs of this nature are numcroiH 
and extensive, and the ports w'hich they 
form, tho as yet relatively little used, 
destined in course of time to have great 
value to this country. — SiiALEB Sea and 
Land n. 203. (S., 1894.) 
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1437. HARMONY AMID DIVERSITY 

Relative Hize of Sun and Playlets — (Jreat 

imd Small in Balanced Movement , — Lot 
the reader consider a terrestrial globe three 
inches in diameter, and search out on that 
globe the tiny triangular speck which rep- 
resents Great Britain. Then let him en- 
deavor to picture the town in which he lives 
as represented by the minutest pin-mark 
that could possibly bo made upon* this speck, 
lie will then have formed some conception, 
Iho but an inadequate one, of the enormous 
dimensions of the earth’s globe, compared 
Mith the scene in which his daily life* is cast. 
Isow, on the same scale, the sun would be 
represented by a globe about twice the 
height of an ordinary sitting-room. A room 
about twenty-six feet in length, and height, 
and breadth, would be required to contain 
the representation of the sun’s globe on this 
scale, while the globe representing the ear^i 
couhl be placed in a moderately large goblet. 

Such is the body which sways the motions 
of the solar system. The largest of his 
family, the giant Jupiter, tho of dimension^ 
which dwarf those of the earth or Venus al- 
most to nothingness, would yet only be rep- 
resented by a thirty-two-iuch globe on tlu* 
scale which gives to the sun the enormous 
volume I have spoken of. Saturn won hi 
have a diameter of about twenty-eight 
inches, his ring measuring about live feet 
in its extreme span, rranus and Neptune 
would be little more than a foot in <liameter, 
and all the minor planets would be less than 
the three-inch eartli. . . . Tlu* sun out- 

weighs fully 7*10 times the combined mass 
of all the planets w'hich circle around him. — 
PiiocToa Other Worlds than Ours^ ch. 2, p. 
:13. (Burt.) 

1438. HARMONY OF NATURE— A n- 

eient and Brrrnt rtalures (ff Land.^rnpe 
Perfect Uf Blend. — J’here is nothing. indee<l, 
so calculated to in.struet the geologist as 
the striking manner in which the recent 
volcanic hills of Ischia . . . blend with 

the surrounding landscape. Nothing seems 
wanting or redundant; every part of the 
picture is in such perfect harmony with 
the rest that the whole has tI»o appearance 
of having been called into existence by a 
siiigle effort of creative power. Vet what 
olh(*r result could we have anticipat«*d if 
Nature has ever lH*en governed by the same 
laws? Kach new mountain thrown up~- 
cach new tract of land raisi*d or depressed 
by earthquakes — should be in perfect a«*- 
<‘01 (lance with those previously formed. — 
1-yki,t. Principles of OeoloQt/, bk. ii, ch. 2:1. 
P- (A., 1854.) 

1430, Gravity and, the 

h nircrs-^The Whale Barth Bnlisted To Bold 
O'. Snowdrop in Position — Our Flowers 
ynld yot Grow on Mars. — Another illustra- 
and a very beautiful one, is pointed 
hv Whewell in the positions of llower-^, 
I oine flowers grow’ with the hollow (»f their 
I ^ipwarda; others ‘hang the pensive 


head’ and turn the opening downwards.” 
It is obvious that an increase of gravity 
w’ould force the upright plants to hang 
their heads, while a decrease to the value 
of gravity which actually exists in Mars 
would cause the dr<joping heads to stand 
erect. But it has been shown by J..inn{eus 
tliat on tbe position of tht^ heads of tlowers, 
combined with tlu* greater or less length 
of the ])istil and stamens, depends the fer- 
tility of the plant. So that, as Whewell 
remarks, “ the wliole mass of the earth, 
from pole to pole, and from circumfereiice 
to center, is employed in k(*eping a snow- 
drop in the iio^ition most suited to the pro- 
motion of its vog(*table health.” — PiiocTOR 
Fxpun.se of Jleacen^ p. 72. (L. G. & Co., 

181)7.) 

1440. HARMONY OF NATURE AND 
OF THE HUMAN MIND — Ilow can it be 
true that man i>. so outside of that unity 
[of Nature] that the very notion of seeing 
anything like him^(‘lf in it is the gieatest 
of all philosophical heresies? Does not the 
V(‘ry po-^sibility of science consist in the 
possibility of reducing all natural phenom- 
ena to i)urely natural conceptions, which 
must be related to the intellect of man when 
they are worked out and apprelumdcd by 
it? And if, according to the latest theories, 
man is himself a ]>roduct of evolution, and 
is, therefore, in every atom of his body and 
in every function of bis mind a part and 
a child of Nature, is it not in the highest 
d(*grce ilhjgical so to separate him from 
it as to ((uidemn him for seeing in it some 
image of bim>elf? If he is its product and 
its child, is it not certain that he is right 
when he sees and f(H*ls the indissoluble 
bonds of unity uliich unite liim to the 
great system (d tilings in which he lives? 

-Ahoyi.l I'nihi (</ ^aturc. ch. 8, p. Itio. 
iBurt.) 

1441. HARMONY OF THE UNIVERSE 

— Oruritatiun Pnocil I nirer.sal — Oi.seor- 
i r,if of \eptune — Si'irton Finds a Imiv — T he 
Lair Fnntdi s A st romonrrs To Find an I 'n- 
kiKfirn WorJil . — I'his discovery [(d Neptune] 
seems to me in some re>j)(*cts ev(*n more 
striking than N»*wto]rs discovery of ilie 
hnv of gravitation. Newton ex]>lained the 
laws according to wbii'h known (dyjccts 
move; Adams and Le Wrricr showed wlu'ie 
a hitherto unknown object wo\ihl be fouiul 
when t(*h*scopes were turned to that part 
of the heavens. N«*wton re(*ogniz('d laws 
hitherto unknown. Adams and Le Wrrier 
by abstract, reasoning inferred the existence 
of a world which men as yet had never 
seen. — I’lUiCTou Fxpanse of Heaven, p. 122. 
(L. O. & Co., 1807.) • 

1442. HARP DERIVED FROM BOW- 
STRING— T/rc Pia7io a IWfeeted Harp . — It is 
told in tho “Odyssey*' (xxi, 410) how the 
av(*nging hero, wlu‘n he has strung his 
mighty bow’ compact of wanul and horn, 
gives the stretched string a twang that 
makes it sing like a swallow in a soft tone 
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beautifully. One might well guess that 
the strung bow of the warrior would nat- 
urally become a musical instrument, but, 
wliat is more, it really is so used. The 
Dainara in South Africa linds pleasure in 
the faint tones heard by striking the tight 
bowstring with a little stick. The Zulu de- 
spises the bow as a cowardly weapon, but 
he still uses it foi; music; his music-bow 
has a ring slid along the string to alter 
the note, and is also provided with a hol- 
low gourd [held btdiind the bow against the 
breast] acting as a resonator or sounding- 
box to strengthen the feeble twang. The 
ancient Egyptian harp [simply a curved 
strip of wood, with a few strings stretched 
across it] may have been developed from 
such a rude music-bow, the wooden back 
being now made hollow so as to be bow 
and resonator in one, while across it are 
strung several strings of diirercnt lengths. 
All ancient harps, Assyrian, Persian, even 
old Irish, were made on tliis jdan, yet we 
can see at a glance that it was d<‘fective, 
the bending of the wooden back putting the 
strings out of tune. It was not till modern 
ages that the improvement Avas made of 
completing the harp with the front pillar, 
which makes the whole frame rigid and 
firm. . . . The harp, tho now made 

more perfect than of old, is losing its an- 
cient place in music; but tlie reason of this 
is easy to see — it has been supplanted by 
modem instruments which have come from 
it. The very form of a grand piano shows 
that it is a harp laid on one >ide in a 
case, and its strings not pliu'ked Avith the 
fingers, but struck Avith hammers Avorked 
from a keyboaial. It is tlie latest develoj)- 
ment from the boAvstring of the prehistoric 
Avarrior. — T ylou Anthropology, ch, 12, p. 
20r). (A., ISDO.) 

144:^. HARVEST, GREAT, FROM 
SCANTY SOWING — w Original ConnptH in 
Sanskrit — All India's Lanffuagf st Tin refrutn. 
— In analyzing the Sanskrit language, Pro- 
fessor Max Miill(T [** Science of 'riioughl,” 
p. o4b] reduces its Avliole vocabulary to 121 
roots — the 121 “original conce])ts.” “ 'riie>e 
121 concepts constitute the stock-in-trade 
with Avbicb 1 maintain tliat every thought 
that has catt ]>assed tlin'iigli tlie mind of 
India, so far as known o. ns in its litera- 
ture, has been e\j)rc>>v,e(l. It w<»uld liaA’c 
been easy to re(iuce that number still 
further, for there jire several among them 
AA’hich could be I’arigcd together under more 
general concepts. lint 1 have tliis further 
reduction to otliers, ]>< irig satisfied as a 
first attempt Avith having .>hown bow small 
a number of seeds mjiy pro<luce, and has 
produced, the enf)rmons intclle<'tual A'egeta- 
tion that has cov'crc<l tlie sfjil of fmlia from 
the most di:^tant antifjuitv to the present 
day.”— DurArMoxi) Aarmi^ of eh o 

p. 1«0. (J. P. & (\,., 1{)(U).) * ’ 

1444. HAWAII, VOLCANOES OF— 1 

River of Mittrd Ro^k - Mauna Lou.- \Vc I 


learn from the valuable observations made 
by Mr. Dana on the active volcanoes of 
the SandAvfch Islands, that large sheets of 
compact basaltic lava have been poured 
out of craters at the top or near the sum- 
mits of flattened domes higher than Etna, 
as in the case of Mount Loa, for example, 
AA’here a copious stream tAvo miles broad and 
tAA’enty-five miles long proceeded from an 
opening 13,000 feet above the level of the 
sea. The usual slope of these sheets of lava 
is between and 10°; but Mr. Dana con- 
vinced himself that, OAving to the sudden- 
ness Avith Avhich they cool in the air, some 
lav'as may occasionally form on slopes equal- 
ing 25°, and still preserve a considerable 
compactness of texture. It is even proved, 
he says, from Avhat he saw in the great 
lateral crater of Kilauea, on the flanks of 
Blount Loa, that a mass of such melted rock 
may consolidate at an inclination of 30°, 
ami be continuous for 300 or 400 feet. Such 
masses are narroAv, he admits, “ but if the 
source had been more generous, they would 
have had a greater breadth, and by a suc- 
cession of ejections, overspreading each 
cooled layer, a considerable thickness might 
have l)C‘en attained.” The same author lia.s 
also shoAvn . . . that in the “ cin<lcr 

cones ” of the Saiuhvich Islands the strata 
have an original inclination of between 3.')" 
and 40 °. — Lyki.l Principles of Geology, bk. 
ii, cb. 24, p. 383. (A., 1854.) 

1445. HAWK THE FARMER^S ALLY 

— " Chicki ndanrk lAies Chiefly on Mice 
and Rat rachi<ins and Insects . — The voices of 
hawks arc in kec‘ping Avith tbeir disposi- 
tions, and, Avhile tbeir lives ty])ify all that 
is fierce and cruel, no birds are more often 
Avrongly accused and falsely persecuted than 
our birds of prey. To kill one is regarde<l 
as an act of special merit; to spare one 
secTiis to place a premium on crime. Still, 
tbc-*e birds are among the best friends of 
the farmer. There arc hut two of our com- 
nion hp 'cics, Looper’s and the sharp-shinned, 
who liabitually feed on hints ami poultry. 
Our other common species are, Avithout ex- 
ception, invaluable aids to the agriculturi'^t 
ill preventing the undue increase of the 
small rodents so destructive to crops. . . . 

The red-shouldered huAvk, to Avhicli the 
name chicken- or hen-hawk is often applied, 
has been found to live largely on small 
mammals, reptiles, hatrachians, and insects. 
— Chapman Bird-Life, ch. 7, p. 110. (A., 

IfiOO.) 

1 440^ HEALTH BY REMOVAL OF IM- 
PURITIES — The Kibe below Hamburg.— 
18U3 Koch brought out his monograph upon 

Water Filtration and Cholera,” and his 
work had a deservedly great influence u}><ni 
the Avhole question. He shows hoAV the care- 
ful filtration of water supplied to Alt<nia 
from the Elbe saved the town from the epi- 
ilcniic of cholera which came upon Ham- 
burg as a result of drinking unfiltcred wa- 
ter, altho Altona is situated several miles 
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|,elow Hamburg, and its drinking-water is 
taken from the river after it has received 
the sewage of Hamburg. — Newman Bac’ 
tcria, ch. 2, p. 75. (G. P. P., 1899.) 

1447. HEALTH CONDUCES TO MO- 
RALITY — Interaction of Matter and Spirit . — 
There is assuredly morality in the oxygen 
of the mountains, as there is immorality in 
the miasma of a marsh, and a higher power 
than mere brute force lies latent in Alpine 
iiiiitton. We are recognizing more and more 
the influence of physical elements in the 
<()nduct of life, for when the blood flows 
ill a purer current the heart is capable of 
a higlier glow. Spirit and matter are in- 
terfused; the Alps improve us totally, and 
we return from their precipices wiser as 
Avell as stronger men. — Tyndall Hours of 
llvrrcisc in the A/ps, ch. 14, p. 155. (A., 

1898.) 

1 448. HEi^TH IN TROPICAL LANDS 

. — Diunjvr of Hu'crsscs iti Food — Alcoholic 
Perilous. — Englishmen, accus- 
tomed to an active life at home, and a 
climate demanding much fuel-food for the 
maintenance of animal heat, go to India, 
crammed, maybe, with T.atin, but ignorant 
of the laws of health; cheap servants ju-o- 
mote indolence, tropical heat diininiAics 
respiratory oxidation, and the appetite 
naturally fails. 

Instead of understanding this failure as | 
an admonition to t^ike smaller quantities j 
of food, or food of less nutritive and com* 
hustive value, such as carbohydrates iiwtead 
of hydrocarbons and allmminoids, th(‘y re- 
gard it as a symptom of ill-health, and take 
curries, bitter ale, and other toiiics or appe- 
tizing condiments, which, however mischie- j 
vuus in England, are far more so here. ; 

T know several men who have lived ra- ; 
tionally in India, and they all agree that > 
tlie climate is especially favorable to Ion | 
gevity, provided bitter beer and all other 
alcoholi(r drinks, all pepptTV condiment | 
and llesh fooils arc avoidi'd. The most re- 
markable example of vigorous old age J | 
have ever met was a retired colonel eighty- ; 
two years of age, who had risen from the 
ranks, and had been fifty- five years in In- I 
dia without furlough; drunk no aleohol 1 
during that pmiod; was a vegetarian in j 
India, tho not so in his native land. 

1 guessed his age to he somewhere about 
^ixfy. lie was a Seotehman, and an ar- 
dent student of the works of both George 
and Or. Andrew rombe. — Williams Chnn- 
i'dnf of Cookery, ch. 15, p. 201. (A., 1900.1 

1 44D. HEARING, SENSE OF, IN BEES 

^ccmiuyhf Too Fine for Human Discern- 
wntl . — As in ants, so in bees, Sir John 
[bnhbock’s] experimentvS failed to yield any 
^vuhmee of a sense of hearing. lint in this 
^onnection wo must not forget the well- 
known fact, first observed by Huber, that 
the, quoon bee will answer by a eertain 
Sound the peenliar piping of a pupa queen; 
^nd again, by making a eertain ery or liiim- 


ming noise, will strike consternation sud- 
denly on all the bees in the hive — these 
remaining for a long time motionless as 
if stupefied. — Romaneh Animal Intelligence, 
ch. 4, p. 144. (A., 1899.) 

1450. HEARTH AS TYPE OF HOME 

— Wood as Fuel — Fxhaustion of — The In- 
dian's Guess. — When in the savage hut the 
logs are piled on tlie earthen floor, this sim- 
ple lieartli already becomes the gathering- 
plaee of tin; family and the type of home. 
Jhit in treeless districts the want of fuel is 
one of tlie dilliciilties of life, as wdiere on the 
ilcscit plains the bufl'alo-hnntcr lias to pick 
up for the evening fire the droppings which 
he calls “ hiill’alo-chips ” or .bo is dc vache. 
Even in woodland countries, as soon as peo- 
ple collect ill villages, the fire- wood near by 
! is apt to run short. \\ hen some American 
I Indians were asked what reason they sup- 
I po>cd had brought the white men to their 
I country, tlicy aii'^wcrcd quite simply that no 
1 iloiiht we hud burnt up all our wood at 
' home and liad to move. I'he guess was so 
I far gooil that something of the kind must 
1 really have happened had we depended on 
i the fuel from our forests and peat-bogs, for 
; the supply in England was giving out. — 

I Tylor Anthropology, ch. 11, p. 270. (A., 

ISim.) 

1451. HEAT A MODE OF MOTION— 

Hceent Theory Foreshadou'cd. — By this cor- 
puscular or im*chanical j)hilosophy Boyle 
I lf>2()-l()92j explains such things as he re- 
gards as natural phenomena — such as heat 
and cold, lasics, corrosiveness, fixodnos*^. 
volatility, chemical precipitation, and, 
finally, magnetism and electricity. Thus, 
heat, he says, is “ that mo<-hanical allVction 
of matter we call local motion, mechanically 
modilied ” in tlirce ways: first, by the vehe- 
ment agitation of th«‘ parts; second, that 
the motions he very various in dirtK*tion; 
and third, that the agitated particles, or at 
least the greatest numhor of them, be so 
minute as to lu* singly insensible. 

It is singular how the mechanical theory 
— or, as we now term it. the dynamical 
thci»ry, as applicil to heat — impressed itself 
upon the philoso]>hers of the seventeenth 
century. Bacon defines heat as “ a. motion 
acting in it^ strifi* U])on tho smaller par- 
ticles of luulics.” BoyU* saw' clearly that 
when heat is gi'inuatcd by meehanical means 
new heat is called into existence, and be- 
lieved that the ]>nHluction of heat and elec- 
tricity were somehow cmrolated. Locke, in 
his “ Essay on tlie Human ITulerstanding,*’ 
says that what in our sensation is heat, in 
the ohjeet is nothing hut motion.’' Hooke 
))lainly perceived heat as a vibration, and 
denies the existence of anytliing without 
motion, and hence perfectly cold. Vet it 
was the material and not the meehanical 
(lieorv which jirevailed and which hold tho 
beliefs of tbe world up to our own time. — - 
Park Bf.n.i.vmin Intellcefual Rise in Elec- 
tricity, ch. 13. p. 411). (J. W., 1898.) 



Heat 


SCIENTIFIC SIDE-LIGHTS 


1452. The Atomic Theory 

in (Jhcmisiry, — As long as distance sepa- 
rates [atoms or molecules J they can move 
across it in obedience to the attraction ; and 
the motion thus produced may, by proper 
appliances, be caused to perform mechanical 
work. When, for exain]>le, two atoms of 
hydrogen unite with one of oxygen, to form 
Avater, the atoms are first drawn towards 
each other — they move, they clash, and then, 
by virtue of their resiliency, they recoil and 
quiver. To this quivering motion we give 
the name of heat. This atomic vibration is 
merely the redistribution of the motion pro- 
duced by the chemical alfinity; and this is 
tlie only sense in which chemical atlinity can 
be said to he converted into heat. We must 
not imagine the chemical attraction de- 
stroyed or converted into a ha thing else. 
For the atoms, aa’Iicii mutually clasped to 
form a molecule of Avatcr, are held together 
by the very attraction Avhich first drcAV them 
toAvards each other. That Avhich lias really 
been expended is the pull exerted through 
the space by Avdiich the distance between the 
atoms has been diminished. — T yxdali< Frag- 
ments of Science^ \’ol. i, ch. 1, p.*25. (A., 

1897.) 

1453. HEAT AND ELECTRICITY— 

iric Conduciion Increased hg Cold — Atomic 
Theory of Klrctricity. — If we make a com- 
parison of electric conductors we find that 
the metals that conduct heat best also con- 
duct electricity bc.'^t. This, it seems to me, 
is a confirmation of the atomic theory of 
electricity so far as it means anything. If 
a good conductor, as silver, is subjected to 
intense cold by putting it into liquid air, its 
conductiAuty is greatly increased. It is aa'cII 
knoAvn that heating a conductor ordinarily 
diminishes its power to condu<*t electricity. 
This shows that, in order that electrical mo- 
tion of the atom may haA’c free play, the 
heat motion must he suppressed. — E listia 
Giiaa' y(itnre*s MiracUs, vol. iii, ch. 5, p. 47. 
(F. TT. k 11., 1900.) 

1454. HEAT A RESULT OF MOTION 

— Water of Cataract Wanned by the Fall — 
Ocean Made Warnu r Inf t^fonn. — 'rhis small 
basin contains a rpiantity of ineiMiry which 
has been cooled in the next room. One of 
the faces of the lhermo-eh‘ctric pile is 
plunged into tlie liquid metal. The deflec- 
tion of the ne('<lle proves that the mercury 
is cold. Tavo glasses are swathed thickly 
round Avith listing, to prev<*nt the Avarmth 
of the hands from reaching the incrcurA'. 1 
pour tlie cold incKiiry into one of the 
glasses, ami ther; fi«m' tlie one gla-s into 
the other, and hack Its motic.n is de- 
stroyed, but lieat is deA’chjped. Mdie amount 
of heat gcncTatf-d by a single f)f>uring out is 
extremely small: *«o Ave will repeat the 
process ten or fifteen times. The pile being 
noAV plunged into the liquid, the m .'die 
moATs; and its motion declares that the 
mercury, which at the beginning of the ex- 
periment AA'as cooler, is now warmer than 
the pile. We hero introduce into the lec- I 


ture-room an effect which occurs at the base 
of every waterfall. There are friends be- 
fore me Avho have stood amid the foam of 
Niagara, and I have done so myself. Had 
we dipped suflicienlly sensitive thermometers 
into the water at the top and at the bottom 
of the cataract, we should have found the 
latter Avariner than the former. The sailor’s 
tradition, also, is theoretically correct; the 
sea i.s rendered Avarmor by a storm, the me- 
chanical dash of its billows being ultimately 
eoiiA’erted into heat. — Tyndall Heat a Mode 
of Motion^ lect. 1, p. G. (A., 1900.) 

1455. HEAT DEVELOPED BY CHEM- 
ISTRY AND ELECTRICITY— It has already 
been stated that chemical changes develop 
electricity; Avhieli, in its turn, becomes a 
pOAAcrful disturbing cause. As a chemical 
agent, says Davy, its silent and sIoav opera- 
tion in the economy of Nature is much more 
important than its grand and impressive 
operation in lightning and thunder. It may 
be considered not only as directly producing 
an infinite variety of changes, but as influ- 
encing almost all Avhich take place; it Avould 
seem, indeed, that chemical attraction itself 
is only a peculiar form of the exhibition of 
electrical attraction. — Lyell Principles of 
(ieology. bk. ii, ch. 31, p. 542. (A., 1854.) 

1450. HEAT, FRICTION AN INEX- 
HAUSTIBLE SOURCE OF -Count liumford'H 
Argument. — With Rumford, however, a ncAv 
hnd powerful factor appeared on the scene. 
Tfe began by junving the hypothetical mat- 
ter of heat to be imponderable, but the main 
drift of his expt'riuient'^ Avas to provi? fric- 
tion to he. an inexhau.^tihle source of heat, 
Avhilc the Avholo force of his logic AA’cnt to 
shoAV that an inexhaustible emi.ssiori is ir- 
r<*eon<*ilal)le with the notion tliat heat is a 
i kind of matter. — T a\\dall Heat a Mode of 
Motion, Icct. 2, p. 39. (A., 1900.) 

1457. HEAT OF EARTH, LOSS OF— 

.Yo S( nsihlc Diminution in Two Thousand 
Years. — The gradual diminution of the sup- 
posed priniitiA’e heat of the globe has been 
resorted to by many geologists as the prin- 
cipal cause of alterations of climate. The 
matter of our planet is imagined, in neconl- 
I anee with tlie eonjeetnres of Leihnit/. to 
I haA'c l)cen originally in an intensely heated 
state, and to havi* been parting e\’er since 
AAith portions of its heat, and at the same 
time contracting its dimensions. There arc, 
nmlouhtcdly, good grounds for inferring 
from recent observation and experiment that 
tlie temperature of the earth inerea.ses as 
Ave descend from the surface to that slight 
depth to Avhieh man can penetrate: hnt 
there an* no positive prorifs of a seeular do- 
erease of internal heat accompanied by con- 
traction. On the contrary, Laplace has 
shoAvn, by reference to iistronoinieal observa- 
tions made in the time of Hipparchus, that 
in the last tAvo thousand years at least there 
has been no scmsible contraction of the globe 
by cooling; for had this been the case, even 
to an extremely small amount, the 
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would have been shortened, whereas its 
length has certainly not diminished during 
that period by Tfijjth of a second. — Lykll 
Principles of Geology, bk. i, ch. 8, p. 129. 
(A., 1854.) 

1458. HEAT OF HUMAN BODY^Aw- 

ergy Expended in Maintaining — Other Ex- 
penditures of Energy. — I'he amount of en- 
ergy daily manifested by the adult human 
body in (a) the maintenanee of its tem- 
perature; (b) in internal mcehanical work, 
as in the movements of the respiratory mus- 
cles, the heart, etc.; and (e) in external 
iiieehariical work, aft in locomotion and all 
other voluntary movements, has been reck- 
oned at about 3,400 foot-tons. Of this 
amount only one- tenth is directly ex- 
pended in internal and external mechanical 
work, the remainder being employed in the 
maintenance of the body’s heat. The latter 
amount represents the heat which wouhl he 
recpiired to raise 48.4 lbs. of water from the 
freezing- to tlie boiling-point; or, if con- 
verted into mechanical power, it would suf- 
fice to raise the body of a man weighing 
about 150 lbs. through a vertical height of 
SVa miles. 

To the foregoing amounts of expenditure 
must be added the quit(3 unknown ijuantity 
expended in the various manifestations of 
nerve-force, ami in the work of nutrition 
and growth (using these terms in their 
widest sense). 15y coinjiaring the amount 
of energy which should be produced in the 
body, from so much femd of a ^iven kind, 
with that which is actually manifested (as 
shown bv the various products of combus- 
tion in tlie excretions), altcmipts have been 
made, indeed, to estimate, by a proce>s of 
exclusion, these unknown (plant it ies; but 
all such calculations must be at present con- 
sidered only very doubtfully approximate. — 
Hakkk Handbook of l*h\fsiioloq\j, vol, ii, ch. 
17, p. (55. (W. W., 1885.) 

1450. IjOsa of, in KjrerriAp 

— Exertion Creates A'cir ^tujqdy . — It would 
a])p(*ar . . . that the body ought to 

grow colder, in the act of climbing or of 
working [since heat is thrown otT from the 
body into space), whereas universal experi- 
ence proves it to giow wanner. The solu- 
tion of this seeming contradiction is {(Uiiid 
^in the fact that, when the muscles are ex- 
erted. augmented respiration and increased 
chemical action set in. 'Die fan which urges 
cxvgcn into the fire within is more briskly 
moved; and thus, (ho heat actually disap- 
pears as we climb, the loss is more than 
covered by the increased activity of the 
clumiical processes. — T ynd.xm. Hrat a Mode 
of Motion, lect. 17. p. 531. (A., 1900.) 

1400, Loss of, through 

inanition — Death by ftfarvaiion Is Death by 
Cold — External Warmth in Exhaustive Dis- 
eases. — Tt has been often said, and with 
wnth, nltho the statement requires some 
^lualifieation, that death by starvation is 
teally death by cold; for not only haa it 


been found that differences of time with re- 
gard to the period of the fatal result are 
attended by the same ultimate loss of heat 
[about 30° F.], but the . . . applica- 

tion of external warmth to animals cold and 
dying from starvation is [found to be] more 
effectual in reviving them than the adminis- 
tration of food. Jn other words, an animal 
exhausted hy deprivation of nourishment is 
unable so to digest food as to use it as fuel, 
and tlierefore is dej)endeiit for heat on its 
supply from without. Similar fact.-, ukj 
often ol)sci ved in the treatment of exhau^t- 
ive diseases in man. — 15a kek Handbook of 
Physiology, vol. i, ch. 7, p. 220. (W. \V., 
1885.) 

14r>l. HEAT OF THE ATMOSPHERE 

— ('hitl of t.pper Air — Absolute Zero of 
Space. — If we suddenly eompress a cubic 
foot of air at ordinary pressure into a cubic 
inch of space, tliat cubic inch will be very 
hot l)ecau^.e it contains all the heat that w’as 
distributed tlirough the entire cubic foot be- 
fore the compression took place. Now let it 
remain compressed until the heat has radi- 
ated from it, as it soon will, and the air be- 
come.s of the same temperature as the sur- 
rounding air. Wliat ought to happen if 
then we should suddenly allow this cubic 
inch of air to expand to its normal pressure, 
when it will oeeiipy a cubic foot of space? 
Inasiiiueli as we all()W(‘d the b(*at to escape 
from it Avben in the condensed form, when 
it expands it will lu* very eold. b('eau>e the 
h(‘al of the eul)ie inch, now nuluced to the 
normal teiiipcralure of the surrounding air, 
is distributed over a cubic foot of space. 
'Phis is pr(‘ei<ely what takes ])laee when 
healed air at the surface of the earth 
(which is conden.'^ed to a certain extent) 
rise>. to the higlier regions of the atmos- 
pbere. There is a gradual expansion as it 
ascends, and consc(picntly a gradual cooling, 
Ix'eaiise a given amount of heat i.s being con- 
stantly di^t l ibiited over a greater amount (ff 
space. At an altitude of forty-five miles it 
will have expandi'd about *25.000 times, 
which will bring the temperature down to 
ladween *200 and 300 degrees below zero. 
When we g(‘l beyond the limits of the atmos- 
phere we get. into the region of absolute 
I e(dd, beeau-e boat is atomic motion, and 
• there can be no atomic motion where there 
1 are no atenns. — Ki.isua Gkay \a fare's 
Miracles, vol. i. eb. 7. p. 54. (F. 11. H., 

1000 .) 

1402. HEAT, PLANTS NEED UNI- 
FORM— 7.5;^^ May Vary More. —There is every 
reason to eoindinh* that the range of inten- 
sity of light to which living plants can ac- 
commodate themselves is far wider than 
that of beat. No palms or tree-b'rns can 
live in our temperate latitudes without pro- 
tection from the eold: but when placed ill 
hothouses they grow luxuriantly, even un- 
der a cloudy sky, and where much light is 
iiitereopted by the glass and frame-work. 
At St. Petersburg, in lat. 00° N., these 
plants have been siiet'cssfully cultivated in 
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hothouses, altho there they must exchange 
the perpetual equinox of their nativ^e re- 
gion’s for days and nights which are alter- 
nately protracted to nineteen hours and 
shortened to five. How much farther to- 
wards the pole they might continue to live, 
provided a due quantity of heat and mois- 
ture were supplied, has not yet been deter- 
mined; but St. I’etersburg is probably not 
the utmost limit, and we should expect that 
in lat. (55° at least, where they would never 
remain twenty-four hours without enjoying 
the sun's light, they might still exist. — 
Lyei.l Priftciples of llcoloqify bk. i, ch. C, p. 
89. (A.. 1854.) 

HEAT PRODUCING COLD— 
friqcration Improves Food of \a1ions . — 
Since heat is transformable into motive 
power, and motive power can force am- 
monia to chill itself, a ton of coal, accord- 
ing to quality, can make six to ten tons 
of ice in competition with the frosts of win- 
ter. Because their prodiu't is pure, re- 
frigerating-machines are finding more and 
more favor in cities once supplied exclu- 
sively with ice from ponds and streams. 

. . * . Cold, so singular an issue of heat, 

has high commercial value. Apples and 
grapes harvested in September and October 
are sent from the cold-storage warehouse 
to the table in perfect order as late as Mar. 
The fruit-grower and the dairyman have a 
new opportunity to clioose the time for 
marketing their products. Refrigerator 
steamships now carry Canadian butter and 
New Zealand meat in vast quantities to the 
markets of Great Britain. Within the 
sliorter distances traversed by the railroads 
of the Cn ited States the strawberries of 
Oregon find their way unbruised and fresh 
to St. Paul and Chicago, while the kitchen- 
gardeners of Florida and Louisiana look 
for their customers in New England and 
New York. There is more in all this 
than the mere purveying of luxuries; there 
is an increase of individual health and 
strength when a national bill of fare is at 
once diversilied ami made more wholesome. 
Whereas heat in the hands of early man 
served to multiply his foods bv primitive 
methods of roasting, of smoking, of pre:>- 
ervation in grease — as pemmican — the later 
applications of h(*at by the modern engineer 
are of incomparable service in multiplying 
the food-resources of the ei\ilized world. 
(V)ld storage and quick tian.sportation sup- 
j>lement in remarkal)l(? fa.shion every de- 
vice that has sprung from the aboriginal 
grill and k(*ttle.— I lks Flame, Flentriritif, 
and the Camera, ch. 5, p. 00. (D. A Met' , 
1000 .) 

1404. HEAT PROVED NOT A SUB- 
STANCE — — Thermal Vibration (V) 7 npnred to 
Hound of Bell -With regard to the illustra- 
tion which compared heat to water con- 
tained in a sponge, Rurnford replied thus: 

A sponge filled with water and h\ing by 
a thread in the middle of a room filled with 
dry air communicates its moisture to the 


air, it is true, but soon the water evaporates 
and the sponge can no longer give out mois- 
ture.” The case, he contended, is not at 
all similar to heat; for here, by renewed 
mechanical action, -Nve can cause the heat 
to flow out at will. “ A bell,” he says, 
“ sounds without intermission when it is 
struck, and gives out its sound as often 
as we please, without any perceptible loss. 
IMoisture is a substance, sound is not.” 
Heat, he contended, was typified by the vi- 
brating bell and not by the evaporating 
sponge. — T yndaij. Heat a Mode of Motion^ 
lect. 2, p. 46. (A., 1900.) 

1405. HEAT, SUPPLY OF, WITHIN THE 
EARTH — Science May Yet Mine for Heat — A 
at y Rccci res Hot U'a / cr from U n dery round. 
— So marked, is this steady increase of tem- 
perature as wc go downwards, that it has 
been seriously proposed to make very deep 
borings in order to obtain supplies of W’^arm 
water for heating our towns. Arago and 
Walferdin suggested this method for wann- 
ing the Jardin des Plantes at Paris; and 
now that such important improvements 
have been devised in carrying borings to 
enormous depths, the time may not be far 
dist4int when we shall draw extensively 
upon these supplies of subterranean heat. 
At the present time the city of Budapest 
is extensively supplied with hot water from 
an underground source. Should our coal- 
supply ever fail, it may be well to remember 
that \ve have these inexhaustible supplie.s 
of heat evervwhere beneath our feet. — .J udd 
Voleanoes, eh. 12, p. 3:55. (A., 1899.) 

1 4(UK HEAT SUPPOSED TO BE MAT- 
TER — Phloginton — Count Rurnford' a FJxperi- 
mrnt — Heat Proved To Be Motion — Frrors 
of Early Hcient ists. — Down to the beginning 
of this century heat was generally considered 
to be a form" of matter, termed caloric or 
phlogiston. The presence of phlogiston was 
sujiposed to render substances combustible, 
but when the chemical theory of combustion 
was discovered by Lavoisier, phlogiston, as 
the cause of combustion, disappeared, al- 
tho calorie, as the material basis of heat, 
still held its ground. Close to the end of 
the last century Count Rurnford showed 
that in boring a brass cannon the heat de- 
veloped in 2i/y hours was siitVicient to rai-^e 
2()Vo lbs. of water from the freezing- to the 
boiling-point. But during the operation tin* 
metal had lost no w<*ight nor undergone any 
f>ther change; and as the production of heat 
by this process appeared to be unlimited he 
concluded that heat could not be matter, but 
merely a kind of motion set up in the par- 
ticles of matter by the force exerted. . . • 
Such facts led to the conclusion that there 
was a mechanical equivalent of heat — that 
is, that a cerLain amount of force exerted 
or work done would produce a corresponding 
amount of heat; and .Joule wa8 tne 
to determine this accurately by a number 
of ingenious experiments. "The result was 
found to be that a pound of water can be 
raised 1° C. by an amount of work equal 
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to that required to raise one pound to the 
height of 1,392 feet, or 1,392 Ihs. one foot. 
Various experiments with different mate- 
rials were found always to lead to the same 
result, and thus the final blow was given 
to the material theory of heat, which was 
thenceforth held to be a mode of motion 
of the molecules of bodies. — Wallace The 
Wonderful Century , ch. 7, p. 51. (D. M. & 

Co., 1899.) 

1407. HEAT TRANSFORMED INTO 
FORCE, AND FORCE AGAIN INTO HEAT— 

The doctrine of heat as dm; to vibration ex- 
])lain8 how heat is transformed force, so 
that the steam-hammer worked by the heat 
iised in the furnace can be set to beat cold 
iron till it is white-hot; thus part of the 
force which came from heat has gone back 
into heat, and with the heat reappears the 
other form of radiant energy, light. — T yi/ju 
Anthropology i ch. 13, p. 327. (A., 1899.) 

1408. HEAT TRANSFORMED INTO 

MOTION, AND VICE VERSA— We derive 
the muscle and fat of our bodies from what 
wo eat. Animal beat you know to be due 
to the slow' combustion of tliis fuel. ^Iv 
arm is now inactive, and tlie ordinary slow 
combustion of my blood and tissue is going 
on. F<ir every grain of fuel thus burnt a 
perfectly detinite amount of h(‘at has been 
produced. I now contract my biceps muscle 
without causing it to perform external 
work. The combustion is qui<*ken(‘d ami 
the heat is increased, this a<lditional heat 
being liberated in the nm*'<*le il>elf. 1 lay 
hold of a 5(»-tb. weight, and by the contrac- 
tion of my biceps lift it thnmgh the verti- 
cal space of a foot. The blood and tissue 
eonsumed during this contraction have not 
developed in the muscle their duo amount 
of heat. A quantity of heat is at this mo- 
inent missing in the muscle whi<h would 
raise the temperature of An ounce of wat‘*r 
somewhat more than l'^ F. 1 liberate 
the weight; it falls to the earth, and by its 
Collision generates the missing beat. Mus- 
cular heat is thus transferred from its local 
hearth to external space. The fuel is con- 
sumed in the body, but the heat of combus- 
tion is prodxiced* outside the body. The 
cum; is substantially the same as that of 
the voltaic battery wdien it ])erforms ev- 
lernal work or prodiices external heat.— 
Tymmll Uvat a Mode of I/o/ion, lect. 3. p. 
«3. (A., 1900.) 

t4«0. HEIGHTS ATTAINED BY IN- 
SECTS — ButterfiiA on Mont Blanc — Flics o7i 
^'If'nnhoruzo , — Saussure found butterilies on 
^lont Blanc, and Kainond observed them in 
the solitudes around the summit of 3lont 
I’erdu. When MM. Bonpland. C'arlos ^lon- 
lAfar, and myself, on the 2.3d of June, 1802, 
ascended ♦the eastern declivity of Mount 
t^himborazo, to a height of 19,280 feet, and 
where the barometer had fallen to 14.8 1 
inches, we found winged insects buzzing 
Around us. We recognized them to be />fp- 
tcra, resembling flies, but it was impossible 


to catch these insects standing on the rocky 
ledges (cuchillaj, often less than a foot in 
breadth, and betw'cen masses of snow pre- 
cipitated from above. The elevation at which 
we observed these insects was almost the 
same as that in which the naked trachytic 
rock, which projected from the eternal snows 
around, exhibited the last traces of vege- 
tation in Lecidca gcographica. These in- 
sects were flying at an elevation of 18,225 
feet, or nearly 2,000 feet higher than the 
summit of Mont Blanc; and somewdiat be- 
low this height, at an elevation of 10,626 
feet, and therefore also above the region of 
snow, M. Bonpland saw yellow^ butterflies 
flying close to the ground. — Humboldt 
Vines of yaturr, p. 232. (Bell, 1896.) 

1470. HELP TO THE NEEDY— Good 

Samaritan iti the Ant Woidd. — One day, 
watching a small column of these ants (i. €., 
I'cHon hamata), I placed a little stone on 
one of them to secure it. The next that ap- 
proached, as soon as it discovered its situ- 
ation, ran backwards in an agitated man- 
ner, and soon cominunieated the intelligence 
to the others. They rushed to the rescue; 
Rome bit at the stone and tried to move it, 
others seized the prisoner by the legs and 
tugged with such force that I thought the 
legs wouhl be pulled off, but they persevered 
until they got the captive free. I next cov- 
ered one up with a piece of clay, leaving 
only the emls of its antenme projecting, it 
was sonn discovered by its fellows, which 
set to work immediately, and by biting off 
pieces of the clay soon liberated it. Another 
time I found a very few’ of them ])assing 
along at intervals. I confined one of these 
under a pieto of clay at a little distance 
from the line, with his head ])rojeeting. 
.'Several ant> pa>‘'ed it, but at la>t one dis- 
eover<>d it and tried to pull it out. but 
could not. It immediately set oil' at a great 
late, and 1 thouglit it had deserted its com- 
rade, but it had only gone for assistance, 
for in a >hort time about a dozen ants came 
hurrying up, evidently fully informed of the 
eireum^tames of the ca>e, for they made 
directly for their imprisoned comrade and 
>oon set him free. 1 do not see bow this 
action couhl be instinctive. It was sym- 
pathetic help, such as man only among the 
liigher mammalia shows. The excitement 
and ardor with which they carried on their 
nntlagging exertions for the rescue of their 
comrade could not have been greater if they 
had been luiman beings. — R(> m.\.nes Animal 
I ntclligrnrc, eb. .3, p. 47. (A., 1899.) 

1471. HELPLESS DESTROYED BY 
STRONG — The Herd (lores the Disabled Coic 
to Death . — It remains now’ to speak of that 
seemingly most cruel of instincts ftliaf leads 
a herd to kill the injuredl. It is very com- 
mon among gregarious animals that are at 
all eombative in disposition, and still sur- 
vives in our domestic cattle, altho very rare- 
ly witnessed in England. My first experi- 
ence of it w’as just before I had reached the 
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age of five years. I was not at that early 
period trying to find out any of Nature’s 
secrets, but the scene 1 witnessed printed 
itself vividly on iny mind, so that I can re- 
call it as well as if my years had been five- 
and-twenty ; perhaps better. It was on a 
summer’s evening, and I was out by myself 
at some distance from the house, playing 
about the high exjmsed roots of some old 
trees; on the other side of the trees the 
cattle, just returned from pasture, were 
gathered on the bare level ground. Hearing 
a great commotion among them, T climbed 
on to one of the high exposed roots, and 
looking over saw a cow on the ground, ap- 
parently unable to rise, moaning and bellow- 
ing in a distressed way, while a number of 
her companions were crowding round and 
goring her. [Interpreted by Komanes and 
others as a protection of the herd against 
being followed by beasts of })rey; by Hud- 
son as a frenzy of instinct misdirected.] — 
Hudson ynturalist in La Plata^ ch. 22, p. 
339. (C. & H., 1895.) 

1472. HELPLESSNESS A SOURCE OF 
POWER — Prolongation of Infancy Accompanied 
by Increase of Jh'uin-surface — (iulf between 
Man and Ape . — 'rhe gulf by which the low- 
est known man is separated from the high- 
est knowTi ape consists in the great increase 
of his cerebral surface, with the accompany- 
ing intelligence, and in the very long dura- 
tion of his infancy. These two things have 
gone hand in hand. The increase of cere- 
bral surface, due to the working of natural 
selection in this direction alone, has entailed 
a vast increase in the amount of cerebral 
organization that must be left to be com- 
pleted after birth, and thus has prolonged 
the period of infancy. And, conversely, the 
prolonging of the plastic period of infancy, 
•entailing a vast increase, in teachableness 
.and versatility, has contributed to the 
Ifnrtber enlargement of the cerebral sur- 
face. — Fi.ske Destiny of Man, ch. 6, p. 54. 
(11. M. & Co., 1900'.) 

1473. HELPLESSNESS OF HUMAN 
BABE — ControHt irith Baby Monkey — Bodily 
Development Peiarded by the Demands of 
the Finer Brain — This Trains Motherhood. 
— In a few day< or weeks the baby monkey 
is almost able to leave its nK)ther. Already 
it can climb and eat and chatter like its 
parents, and in a few week-- more the crea- 
ture is as independent of them as the 
winged se<‘d is of the jiarent tree. Mean- 
time, and for many months to come, its lit- 
tle twin \si unable to fe<-d itself, or eloth<* 
itself, or proleet it^nlf; it is a mere semi- 
unconscious chattel, a sprawling hall of 
helplessness, the woihl’s one typ<* of im- 
potence. The body is there in all its parts, 
bone for bone and mu.-ele for Tinisele, like! 
the other. But somehow this body will not 
do its work. Something as yet hangs fire. 
The body has eyes, but they "see not; ears, 
but th,*y hoar net; limbs, but, they walk not. 
This body is a faibire Why dofs the hu- 


man infant lie like a log on the forest-bed 
while its nimble prototype mocks it from 
the bough above? . . . It .was necessary 

for moral training that the human child 
sliould have the longest possible time by 
its mother’s side — but what determines it 
on the physical side? The thing that con- 
stitutes the dilTerence between the baby 
monkey and the baby man is an extra piece 
of machinery which the last possesses and 
the first does not. It is this which i.s keep- 
ing hack the baby man. What is that piece 
of machinery? A brain, a human brain. 
The child, nevertheless, is not using it. 
Why? Because it is not quite fitted up. 
Nature is working hard at it; but owing 
to its intricacy and delicacy the process 
requires much time, and till all is ready 
the babe must remain a thing. And why 
docs the monkey brain get ready first? Be- 
cause it is an easier machine to make. And 
why should it he easier to make? Because 
it is only required to do the life-work of 
an animal; the other has to do the life-work 
of a man. — DuuM.NfoND Ascent of Man, ch. 8, 
p. 282. (J. P.. 1900.) 

1474. Prolonged Infancy 

dives Time to h'lahorate the Brain — Child- 
hood a Time of Installations and Trials . — 
Now infancy, physiologically considered, 
means the fitting up of this extra machin- 
ery witl)in the brain; and according to its 
elaborateness will he the time required to 
j*erfcet it. A sailing-vessel may put to sea 
the moment the rigging is in; a steamer 
must wait for the engines. And the com- 
j)ensation to the steamer for the longer time 
in dock is discovered by and by in its vastly 
greater usefulness, its power of varying its 
course at will, and in its superior safety in 
tiiue of war nr storm. For its greater after- 
usefulness also, its more varied career, its 
safer life, huuiiinity has to pay tribute to 
evolution by a d(‘laye<l and helpless infancy, 
a prolonged and eritical constructive proc- 
ess. Chihlbond in its early stage is a scries 
of installations and trials of the new ma^ 
ebinery, a slow experimenting with power.s 
and faculties so fresh that heredity in band- 
ing them do\Mi has b(‘en unable to ac<'om- 
]>any tbein with f\ill directions as to their 
usp.‘ — H uummo.vd Asceait of Man, cli. 8, p. 
285. (.1. P., 1900.) 

1475. HELPLESSNESS RESULTING 
FROM INDOLENCE — Slaveludding Ants For^ 
get How To Feed Themselves. — In cons<*- 
(juence of being constantly fed by their 
slav<*s, the red ants have entire^ forgotten 
how to procure food for themselves. If 
they are shut up and supplied with honey, 
which is ilieir favorite food, they will not 
loiieh it, hut will suffer hunger, h(‘coine 
weak and feeble, and ultima t<*ly» :die of 
starvation, unless pity is taken upon them 
and they are given one of their dusky slaves. 
Directly this is done the slave falls to work, 
tats a quantity of the honey, and then pro- 
ceeds to feed its masters, which are per- 




fectly willing to be saved from starvation 
in this manner. — W eismann Heredity y vol. 
ii, ch. 9, p. 26. (Cl. P., 1897.) 

1476. HEMISPHERES OF BRAIN CON- 
TROL OPPOSITE SIDE OF BODY— Elec- 
trical currents of small intensity applied to 
the surface of the said convolutions [of the 
hrainj in dogs, monkeys, and other, animals 
produce well-defined movements in face, 
fore-limb, hind-limb, tail, or trunk, accord- 
ing as one point or another of the surface is 
irritated. These movements affect almost 
invariably the side opposite to the brain 
irritations: If the left hemisphere be ex- 
cited the movement is of the right leg, side 
of face, etc. — .I amks P.si/chohgyy vol. i, ch. 
2, p. 31. (II. n. & Co., 1899.) 

1477. HERCULANEUM BURIED IN 
LAVA — Nearer than Pompeii to the Volcano- 
Vast of Buried Mask — A7icicnt Buildings 
Enclosed in Bock , — It was remarked tliat no 
lava has flowed over the site of Pompeii 
since that city was built, but with Hercu- 
laneum the case is dilVerent. Altho the sub- 
stance which fills the interior of the houses 
and the vaults must have been introduced 
in a state of mud, like that found in similar 
situations in Pompeii, 3 "et the superincum- 
hont mass differs wholly' in composition and 
thickness. Herculaneum was situated sev- 
eral miles nearer to the volcano, and has, 
therefore, been alwaj’s more ox])osed to be 
covered, not only by showers of ashes, but 
by alluviums and streams of lava. .Accord- 
iiiglv’, masses of both have accumulated on 
each other above the city to a depth of no- 
where less than 70, and in manv places of 
112 feet. 

The tuff which envelops the buildings con- 
sists of comminuted volcanic ashes, mixed 
with pumice. A ma.sk embedded in this 
matrix has left a cast, tlie sliarpness of 
which was, compared by Hamilton to those 
in plaster of Paris; nor was the mask in 
the least degree scorched, as if it had been 
embedded in heated matter. This tutf is 
pfftous; and, Avhen first excavated, is soft 
and easily w’orked, but acquinvs a consider- 
iihle degree of induration on exposure to the 
fur. — L yell Principles of (Jeologi/y bk. ii, ch. 
24, p. ,m (A., 1854.) 

1478. HERCULANEUM, RELICS IN— 

Ilenuirkahle Preseri'ation of Anci('nt Ohjeets 
—Eerishahle (loods Bemaining of Oirners 
ir/fo Vanished (^en furies Ago . — The wooden 
h(‘ams in the houses at Herculaneum are 
black on the exterior, but, when cleft open, 
tbey appear '•to be almost in the state of 
ordinary wood, and the progress made by 
the W’hole ina.ss towards tlie state of lignite 
is scarcely appreciable. Some animal and 
Vegetable, substances of more perishable 
binds have, of course, suffered much change 
and decay, yet the state of pre.servation of 
Ibese is truly remarkable. Fishing-nets are 
Very abundant in both cities, often T^uito 
entire; and their number at Pompeii is the 
*^ore interesting from the sea being now, as 


we stated, a mile distant. Linen has been 
found at Herculaneum, with the texture well 
defined; and in a fruiterer’s shop in that 
city WTre discovered ves.sels full of almonds, 
chestnuts, walnuts, and fruit of the “ caru- 
biere,” all distinctly recognizable from their 
shape. A loaf, also, still retaining its form, 
was found in a baker’s shop, wdth his name 
stam])cd \i])on it. On the counter of an 
apothecary was a box of pills converted into 
a fine earthy substance, and by the side of it 
a small cylindrical roll cvidimtly prepared 
to be cut into pills. By the side of these 
w’as a jar containing medicinal herbs. In 
1827, moist olives wen* found in a square 
glass case, and “ caviare,” or roe of a fish, 
in a state of wonderful preservation. An 
examination of these curious condiments has 
been publishcul by Covelli, of Naples, and 
they are preserved hermetically sealed in 
the museum there. — Lyeij. Principles of Ge- 
ology, bk. ii. ch. 24, p. 392. (A., 1854.) 

1479. HEREDITY, ALCOHOLIC— 

iies of Idiocy and Jnsa}tity . — There is one 
class of cases, moreover, in which a particu- 
lar abnormal form of nutrition that is dis- 
tinctl.y acquired by the individual exerts a 
most injurious induence upon the ofi’spring 
— that, namely, which is the result of such 
habitual alcoholic excess as modifies the 
nutrition of the nervous system. 

\V(‘ have a far larger experience of the 
results of habitual alcoholic excess than we 
have in regard to any other “ nervine stimu- 
lant”: and all such experience is decidedly 
in favor of the hereditary transmission of 
that acquired perversion of the normal nu- 
trition which it has engendered in the indi- 
vidual. ’that this manifists itself some- 
times in congenital idiocy, sometimes in a 
predis])osition to insanity, which requires 
but a very slight exciting cause to develop 
it, and sometimes in a strong craving for 
alcoholic drinks, which the unhappy subject 
of it strives in vain to resist, is the concur- 
rent testimony of all who have directed 
their attention to the inquiry. Thus Dr. 
Howe, in his report on the statistics of 
idioev in Alassachusetts, states that the 
habits of the ]>a rents of 300 idiots having 
been learned, 145. or nearly one-half, were 
found to be habitual drunkards. In one in- 
stance. in which both parents were drunk- 
ards. seven idiotic children were born to 
them. Dr. Down, whose ex]ieriencc of idiocy 
is greater than that of any other man in 
this country, has a*<^ure»l the waiter that he 
does not consider Dr. Howe’s statement as 
at all exaggt‘rati‘d. Dr. W. A. F. Browne, 
the first Aledieal Lunacy Commissioner for 
Scotland, tluis wrote when himself in charge 
of a large asylum : “ The drunkard not only 
injures and enfeebles, his own nervous sys- 
tem, but entails mental disease upon his 
family. His daughters are nervous and hys- 
teri<*al; his sons are weak, wayward, ec- 
centric, and sink under the pressure of ex- 
citement of some \inforeseen exigency, or the 
ordinarj’’ calls of duty.” Dr. IIowt remarks 
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that the children of drunkards are deficient 
in bodily and vital enerj^^y, and are predis- 
posed by their very orj^anization to have 
cravings for alcoholic stimulants. If they 
pursue the course of their fathers, which 
they have more temptation to follow, and 
less power to avoid, than the children of 
the temperate, they add to their hereditary 
weakness, and increase the tendency to 
idiocy or insanity in their constitution, and 
this they leave to their chihlren after them. 
[See Alcohol.] — CARCKNTK a Menial Physi- 
oloijy, ch. 8, p. 370. (A., 1900.) 

1480. HEREDITY AND ENVIRONMENT 

— Master-inpucncea of lAfc. — These two, 
heredity and erivironment, are the master- 
influences of the organic, world. These have 
made all of us what we are. Tliese forces 
are still ceaselessly playing upon all our 
lives. And he who truly understands these 
influences ; he who has decided how much 
to allow to each; he who can regulate new 
forces as they arise, or adjust them to the 
old, so directing them as at one moment to 
make them cooperate, at anotlier to counter- 
act one another, understands the rationale 
of personal development. 1'o seize continu- 
ously the opportunity of more and more per- 
fect adjustment to better and higher condi- 
tions, to balance some inward evil witli some 
purer influence acting from without, in a 
word to make our environment at the same 
time that it is making us — these are the 
secrets of a well-ordered and successful life. 
— Dkt;mmo>"d Natural Imw in the Spiritual 
Worldy essay 7, p. 229. (If. Al.) 

1481. HEREDITY EVERYTHING IN 
LOWEST TYPE OF ANIMAL— with 
Notliiny To Learn. — The psychical life of 
the lowest animals consists of a few simj)le 
acts directed toward the securing of food 
and the avoidance of (hinger. and these acts 
we are in the lialiit of classing as instinc- 
tive. They are so .simple, so few, and so 
often repeated that tlie tendency to per- 
form them is coinj)letely organized in the 
nervous system before birth. 'I'lie animal 
takes care of himself as soon as In- begins to 
live. ^ He has nothing to learn, and his ca- 
reer is a simple repetition of the careers of 
countless ancestors. W ith him heredity is 
everything, and his individual expericin'C is 
next to nothing. — F lskf: Drstinu of Man, ch, 

4, p. 39. (H.A1.& Co., 1900.)' 

1482. HEREDITY IN ASTRONOMIC 
RESEARCH — The Yonuger Carrier on (he Re~ 
searches of the Eldrr //< /.sr/o In his 
special line as a celestial explorer of the 
most eomprehen.-,ive type, Sir William ller- 
schel had but one. legitimate succes^oy, ami 
that successor was his son. John Frederick 
William llersehel was born at Slough, 
March 17, 1792, graduated with the highest 
honors from St. John’s College, Cambridge, 
in 1813, and entered upon legal studies with 
a view to being called to the bar. Hut his 
share in an early compact with Peacock and 1 


Babbage, “ to do their best to leave the 
world wiser than they found it,” was not 
thus to he fulfilled. The acquaintance of 
Dr. Wollaston decided his scientific voca- 
tion. . . . 

The full results of [Sir John] HerscheTs 
journey to the Cape were not made public 
until 1847. when a splendid volume embody- 
ing them was brought out at the expense of 
the Duke of Northumberland. They form a 
sequel to his father’s labors such as the in- 
vestigations of one man have rarely received 
from those of afnother. What the elder ob- 
servey did for the northern heavens, the 
younger did for the southern. — Clerke 
Historif of Astronomy, pt. i, ch. 2, pp. 54, 
5fl. (lil., 1893.) 

1483. HEREDITY MAY TRANSMIT 

PREDISPOSITION TO , DISEASE— E’nnVon- 
ment a Prcdisposhiy Pause. — We know from 
experience that a full measure, of health is 
not often the happy condition of human tis- 
sues; we have, in short, a variety of circum- 
stances which, as we say, predispose the indi- 
vidual to disease. One of the commonest 
forms of predisposition is that due to hered- 
ity. Probably it is true that what are known 
as hereditary diseases are due far more to a 
hereditary predisposition than to any trans- 
mission of the virus itself in any form. 
Antocedont di.sease predisposes the tissues 
to form a nidus for bacteria ; conditions of 
environment or personal habits frequently 
act in the same way. Damp soils must be 
held r(‘sponsiblo for many disasters to 
health, not directly, but indirectly, by pre- 
disposition; dusty trades and injurious oc- 
cupations have a similar effect. Any one of 
the.se three different influences may in a 
variety of ways affect the tissues and in- 
crease their susceptibility to disease. Xot 
infrequently we may get them combined. — 
Newman Bacteria, ch. 8, p. 2(58. (G. P. P., 

1899.) 

1484. HEREDITY OF ACQUIRED 
CHARACTERS -Cope's Advocacy of the lh>c- 
trinr . — Cope early adopted the doctrine of 
transmutation of .species, and recognized the 
truth that all the aninuils of the present 
epoch are de.scendants from tho.se of past 
time.s, with modifications which separate 
them as spe<;ics, and eventually as represent 
atives of genera, of families and orders dif- 
fering from the earlier ones as we retrace 
the steps of time farther and farther back. 
He was not, however, satisfied with Dar- 
win’s theory, and denied that natural selec- 
tion was a sufficient factor for differentia- 
tion. He would not admit <that animals 
were pas-^ive subjects and that the slight 
variations whicli wen manifest in the prog- 
eny of species were sufficient to enable Na- 
ture to select from and to fit for fufurc 
conditions. Ho contended that the voli- 
tion and endeavors of an ^nimal had much 
to do with future progeny as well as its 
own .brief life. In short, he claimed that 
characters acquired by animals through 
their own efforts, or forced on them by vari* 
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ous external agenda or accidents, might be 
transniitted to their offspring. [See Devi- 
ations Inheritable.] — Gill Address in 
Memory of Edward Drinker Cope in Pro- 
ceedings of Amer, Assoc, for Advancement 
of Science, vol. xlvi, 1897. 

1485, Epileptic X^uinea- 

pigs , — A very curious example of the trans- 
mission of tendencies to special automatic 
movements, the secondary acquirement of 
which tendencies is altogether b(?yond doubt, 
is afforded by the following curious fact es- 
tablished by the researches of M. Brown- 
Sequard: In the course of his masterly ex- 
perimental investigations on the f\metions 
of the nervous system, he discovered that, 
after a particular lesion of the spinal cord 

guinea-pigs, a slight piiicliing of the skin 
of the face would throw the animals into a 
kind of epileptic convulsion. That tins arti- 
ficial epilepsy should be constantly ])rodu- 
cible in guinea-pigs, and not in any other 
animals experimented upon, was in itself 
sufficiently singular; and it was not less 
surprising that the tendeney to it persisted, 
after the lesion of the spinal cord seemed to 
have been entindy recovered from. Ihit it 
was far more wonderful that when these 
epileptic guinea-pigs bred together, their 
offspring showed the same predisposition, 
without having been themselves subjected 
to any lesion whatever; whilst no such 
tendency showed itself in any of the large 
number of young, which were bred by tlie 
same accurate observer from parents that 
liad not thus been operated on. — C.vkpentkr 
\fental Physioloqg, ch. 8, p. .‘171. (A., 

1000 .) 

1480 , Ilow Limited , — 

Tn [many] exercises of [animal j intelligence 
we may trace the manifestations of a 
hereditary transmission of aptitudes for 
particular . kinds of mental action which 
iiave been originally acMiuircd by habit. 
Dogs of other breeds cannot be taught to 
h(‘rd sheep in the manner which “comes 
naturally” to the young of the shejdierd's 
dog. And it is well known that young 

pointers and retrievers, when fir^t taken 
into the field, will often “ work ” as well as 
if they had been long traiiic<l to the lavjuire- 
Tiients of the sportsman. The curious fact 
was observed by Mr. Knight that the young 
of a breed of springing spaniels which had 
Imcu trained for s(>veral sueet'ssive genera- 
tions to find woodcocks, seemed to know as 
widl as the old dt>gs wd\at degree of frost 
wo\ild drive ^he birds to seek their foo<l in 
unfrozen springs and rills. Among the de- 
scendants of the dogs originally introduced 
into South America by the Spaniards then* 
are breeds which have learned by their own 
< ^perience, without any human training, tin* 
I best modes of attacking the wdld animals 
they pursue; and since young dogs have 
been observed to practise these methods the 
'♦‘ry first time they engage in the ehase. 
"ith as much address as old dogs, it can 


scarcely be questioned that the tendency to 
the performance of them has been embodied 
in the organization of the race, and is thus 
transmitted hereditarily. There seems rea- 
son to believe that such hereditary trans- 
mission is limited to acquired peculiarities 
wdiich are simply modifications of the nat- 
ural constitution of the race, and would not 
extend to such as may be altogether foreign 
to it. But the foregoing facts w'ould seem 
to justify the belief that the like hereditary 
transmission of acrpiired aptitudes may take 
j)lacc in man; and that, in accordance with 
the far wider range of his faculties, it may 
become the means of a far higher exaltation 
of them. — C aupextkr Mental Physiology, 
ch. 2, p. 102. (A., 1900.) 

1487 , In heri ted Effect of 

Changed Habits, — Changed habits produce 
an inlierited (‘lFc*ct, as in the pciiod of the 
flowering of jdants when transported from 
one climate to another. With animals the 
increaM'd use or disuse of parts has had a 
more marked influence; thus I find in the 
domotic duck that the bones of the wfing 
weigh less and the bones of the leg more, in 
proportion U) the whole skeleton, than do 
the same Ixmes in the wild duck; and this 
change may be safely attributed to the do- 
mestic iluck flying much less, and walking 
more, than its wild parents. [See Inherit- 
ance.] — Darwin Origin of Species, ch. 1, p. 
10. (Burt.) 

1 488 , MrnftU Habitudes 

Tra iismit tul as Tenditidcs. — Now\ .as there 
ean he no doubt of the hereditary trans- 
mission in man of acquired eonstilutional 
peculiarities, wluj-h manifest tliemselves 
alike in tcmlencit's to bodily and to mental 
disease, so it seems ecpially eertain that 
ae<|uired m(*ntal habitudes <»fleii impress 
them>clvcs on his organizati(m with sutli- 
eieiil force and permanence to occasion their 
transmission t<^ the nif^ipring as tendencies 
to similar modes of thouglit. And thus, 
while all admit that knowledge cannot thus 
descend from om* generation to another, .nn 
iiierea'^ed a]>titude for the acijuiremcnt, 
either of km »w ledge geqprally, or of some 
parti<*ular kind of it. mar he thus inherited. 
These t«‘ndencies and aptitudes will acq\iiro 
additional strength, ex]>ansion, and perma- 
nence in each new’ generation, from their 
habitual ext'veise upmi the materials sup- 
plied by a continually enlarged experience; 

I and thus the ac<]uin'd habitudes produced 
by the intellectual culture of ages will be- 
come a “ second nature *' to every one who 
inherits them, — (\\ ri*enter Xaturc and Man, 
lect. (>, p. 197. (A., 1889.) 

1 48D, AVir Instincts the 

Pesult of Changed Circumstances. — 'Fhis o.x- 
planatiou of the origin of the migratory 
instim*t, and the reason why birds take 
<*ertain determinate routes over the sea. is 
in perfect agreement with the conclusion 
at which Mr. Darwin arrived at an . even 
earlier date, tho the facts w’cre not pub- 
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lishod until after his death. Instincts, he 
shows, can be acquired. Birds which were 
once perfectly fearless of man now display 
the usual terror, since the oceanic islands 
which they inhabit have been visited or 
settled, and transmit their prudent instinct 
to tlieir ollspvin--. On the other hand, while 
at first fri^^liteiied by passini; railway trains, 
they soon learn that these novelties betoken 
no dan<?cr, aiul so in time tlie birds alon«^- 
side tlie lim's view tliem N\ith the most per- 
fect ecpianimity. The sheep, which in Spain 
are taken every summer to pastures in 
another part of Oie country, acquire by ami 
by an in>tincl for this artilicial migration, 
which is displayed by curious unea.'^y mo- 
tions, so strong that' about the time when 
they ought to be oil it requires all the 
vigilance of the shej)herds to ]>revent them 
escaping, and there are cases in which the 
journey has been performed, the animals 
reaching their old feeding-grounds without 
assistance. — Brown Xature-l^tudU'S, p. 21. 
(Hum., 1888.) 

1400. The Que>^tion Sta- 

ied — (ioi'cnimcnt and In- 

volved. — It is obvious that we can produce 
important changes in the individual. We 
can, for exanij)le, im])rove his niusclc*s by 
athletics and his brain by education. The 
use of organs enlarges and strengthens 
them; the disuse of parts or faculties 
weakens them. And so great is the power 
of habit that it is proverbially spoken of 
as ‘‘second nature.” Jt is thus certain that 
we can modify the individual. We can 
strengthen (or weaken) his body: we can 
improve (or deteriorate) his intellect, his 
habits, his morals. But there remains the 
still more important question which we are 
about to consider. Will such modifications 
be inherited by tlie oilspring of the modi- 
fied individual? Docs imlividual improve- 
ment transmit itself to <lesc{*ndants inde- 
pendently of personal tea<hing and ex- 
ample? Have artificially produ<ed changes 
of structure or habit any inhcrc-ut tendency 
to become congenitally transmi-^-ible and to 
be converted in time into fixul traits of 
constitution or character? Can the philan- 
thropist rely on such a tendimcy as a liope- 
ful factor in the evol'Jiou of mankind? 
the only sound aii<l stalile basis of a higher 
and happier state of tilings being, as he 
knows or ouglit to knf»\v, the inmite and 
constitutionally fixed improvement of tin* 
race as a whole. If acfjuircd moflitical imis 
,are iniprc.'-ed on the ftfl^yning and (jn the 
race, the '\ritcmatic moial training of in- 
dividuals will in time produce a c<^mstitn- 
t ionally inoVal race. . jiut if acquired 

modificatif)ns do not b-ml to 1m* transmitted, 
if the use or disuse of (ugan^ or fa<ulties 
does not siniilaily afreet j>o-,tcrity hy in- 
heritance, then it is evident tliat no innate 
improvement in the race can take ])hHe 
without the aid of natural or artifn ial 
lection.— Baij, Are * Hffrct.s of I s, and 
IhHuae fnhented? p. 7 tffiim., IHOL) 


1491. r- Views of Spencer 

and Mill — Brain-states Transmissible, — This 
doctrine [of heredity of acquired char- 
acters] was first explicitly put forth by 
.Mr. Herbert Spencer, in whose philosophical 
treatises it will be found most ably de- 
veloped. 1 am glad to be able to append 
the following extract from a letter which 
>Mr. Jolin Mill, the great master of the 
experiential school, wa.s good enough to 
write to me a few' months since, with ref- 
erence to the attempt I had made to place 
“common sense” upon this basis (Contem- 
pora'Hy Review, February, 1872); "When 
statt's of mind in no respect innate or 
instinctive have been frequently repeated, 
Hie mind acquires, as is proved by the 
power of habit, a greatly increased fa- 
cility of passing into those states; and 
this increased facility must be owing to 
some change of a physical character in the 
organic action of the brain. There is also 
considerable evidence that such acquired fa- 
cilities of passing into certarin modes of 
cerebral action can, in many cases, be trans- 
mitted, more or less completely, by inherit- 
ance. The limits of this power of trans- 
mission, and the conditions on which it 
depends, are a subject now fairly before the 
scientific* world, and we shall doubtless in 
time know much more about them than we 
do now. But so far as my imperfect knowl- 
edge of the subject qualities me to have an 
ojiinion, 1 take much the same view of it 
that you do, at least in principle,” — C' ar- 
CK.NTKU Xature and 1/an, Icct. 0, p. ll)7. 
(A„ ISSf).) 

1 492. HEREDITY OF AW IDIOT— Four 

Steps (vom Immorality to J mbecility — Aleo- 
holi( Rj'ees.s' from the Outset , — Morel has 
traced through four generations the family 
history of a youth who was admitted into 
I the asylum at Rou»*n in a staU* of stupidity 
j ami semi-idiocy; the summary of which may 
fitly illustrate the natural course of degen- 
eracy when it goes on through generations. 

First generation: Iminorality, depravity, 
aleoholic exeess, and moral degradation, in 
the great-grandfather, who was killed in a 
tavern brawl. 

Seeond generation: Hereditary drunk<’n- 
we-is, maniacal attacks, ending in general 
paralysis, in tlie gra ml father. 

'I’liird generation; Sobriety, but liypoebon- 
driaeal temlem*ies, d(‘lusioiis of persecutions, 
an<l iKunieidal tendencies in the father. 

Fourth generation: Defective intelligence. 
First attack of mania at sixteen; stupiility 
and transition to complete idiocy. — 
i.KY Body and Mind, lect. 2, p. 45. (*^> 

1 S 08 .) 

149;i. HEREDITY MOLDS CHARAC- 
TER — fmprm^ement and Aflaptation, — Tie* set- 
tifig-do;j is taught to set; he squats <lo">i 
and I oints at tlu* game; but the habit is 
an acquired one — a mere trick of education. 
What, howqver, is merely acquired habit in 
the pjogenitor is found to pass into instinct 
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11 the descendant ; tfie puppy of the set- 
,ing-dog s(juata down and sets untaught — 
he educational trick of the jiarent is mys- 
eriously transmuted into an original prin- 
•iple in the offspring. The adaptation which 
akes place in tlie forms and constitution of 
)lants and animals when placed in circum- 
tanoes different from tlunr ordinary ones is 
qually striking. The woody plant of a warin- 
-r climate when transplanted into a colder 
‘ie(|uently exchanges its ligneous stein for 
I herhaceous one, as if in anticipation of 
ho killing frosts of winter; and, dying to 
he ground at the close of autumn, shoots 
ip again in spring. The dog, transported 
from a temperate into a frigid region, ex* 
•lianges his covering of hair for a covering 
)f wool; when brought hack again to his 
former habitat the wool is displaced by the 
niginal hair. And hence, and from similar 
instances, the derivation of an argumenf, 
,rood so far as it goes, for changes in adap- 
Liition to altered circumstances of the or- 
L^aiiization of plants and animals, and for 
the improvability of instinct. — M illeu The 
ifld Ucd ^undfitonCj ch. .‘1, p. .‘Id. (( 1 . & L,, 

IS.H.) 

1 404. HEREDITY, UNIVERSAL REC- 
OGNITION OF— r he transmission of chara« - 
Irristies t)f sp(‘cies and race is admitted by 
everybody >vho deals with the body or the 
Mini. Nobody fears to admit within these 
limits the fatality of hirth. It is thus that 
every historian refers to the national ehar- 
iicter in explaining the events in the lives 
(•f a peo)>le, reengnizing its persistence, and 
jtrononneing the eoiisecpienecs often inevi- 
tiilde. The French of this day recognize 
llieinselves in the portrait of the (Jauls as 
(irnwn hy Julius (V'sar. 'riie modern CJrceks 
are in many respects the same as those 
A\lioni Demosthenes addrcsseil. If you take 
a young savage whose parents were hunters, 
vain will he* your elforts to eiiltivate him 
and adapt him to the hahits of civilized 
life. The voice of his ancestor speaks to 
liiin. incessantly reealling him to the iii- 
J'tinct. and adventures of b)rest life. 

llere<lity is the result of a very general 
law, hy virtue t)f whieh all the anatomieal 
dements of the body possess the property 
<'f giving direct hirth to similar elements, 
of determining in their own vicinity a 
generation of elements of the same kim! 
(l illrc et Kohin). The ))henomcTia of nu- 
biti(»n depend upon this same law, hy vir- 
tiie of whieh the lunnan hody, inees'^antly 
leiuurd, remains always identical with it- 
^‘•'f from the redistrihut ion of atomic elc- 
^’"'its, — boRiN General View of the Laws 
ILrrdity (Thesis for the Deqree in .1/cdi- 

' 41>5. HEROISM AND ASCETICISM IN 
• “AILY life — l^fpantHon for Vitfon-wvn 
‘ifKnwfiri/. — It is not simply particular 
nius „f discharge, h\it also general forms 
I’f discharge, that seem to l)e grooved oni 
y liahit in the brain. Just as, if we let 


our emotions evaporate, they get into a way 
of evaporating, .so there is reason to sup- 
pose that if we often flinch from making 
an effort, before we know it the effort- 
making capacity will be gone, and that if 
we suffer the wandering of our attention, 
prc.sently it will wander all the time. . . • 
As a final practical maxim relative to these 
liahits of the will, we may, then, offer some- 
thing like this: Keep the faculty of effort 
alive in you hy a little gratuitous exercise 
every <lay. Tiiat is, he systematically as- 
cetic or heroic in little unnecessary points, 
do ev<*ry day or two something for no other 
reason than that you would rather not do 
it, .so that when the hour of dire need draws 
nigh it may find you not unnerved and 
untrained to stand the test. Asceticism of 
this sort is lik(^ the insurance which a man 
pays on his house and goods. The tax docs 
him no good at the time, and possibly may 
never bring him a return. But if the fire 
does come, his having paid it will be his 
salvation from ruin. So with the man 
who has daily inured himself to habits of 
<*oncontrat(‘d attention, energetic volition, 
and self-denial in unnecessary things. He 
will stand like a tower when everything 
rocks around him, and when his softer fel- 
low mortals are winnowed like chaff in the 
blast. — .Ja.me.s Psycholoqy, vol. i, ch. 4, p. 
12t). (\{. II. & ( o.. IShoj 

1 40r>. HIGHWAYS, MODERN, FOLLOW 
ANCIENT BEACHES— r/ie lioadr-^ 

Long curving ridgc's of gravel having the 
appearance of great railroad embankments, 
following the general trend of the shores 
c»f Lakes Ontario and Erie, but usually at 
a distatue of several miles from their pres- 
ent borders, were noticed at an early day in 
the settlement of New York, Ohio, and On- 
tario, ami correctly interpreted as being the 
records of ]>rcYious high-water stages of the 
lakes tliey encircle. 'Fhose ridges became 
highways of travel as civilization advanced, 
and gave origin to the term “ ridge road,'^ 
still to be seen on loi-al maps of the region 
referreil to. Those ridges and other associ- 
ated records have claimed' the attention of 
geologi'-ts and others, and have been made 
the subject of special inquiry. The terri- 
tory traversed by them is so extensive, how- 
ever, that their study is still far from com- 
j*lete. — His.seli. I.akrs of yorth America^ 
ch. i), p. fib. IG. & (V., ISP.'S.l 

14D7. HISTORY AND PHILOSOPHY— 

Thiir I^ruviuees Distinct . -An the tirst place 
I have discarded the title of the “ doctrine 
of creation.” heeause my present business 
is not with the question why the objects 
which constitute Nature came into exist- 
ence, hut when they came into existence and 
in what order. This is as strictly a historic- 
al question as the question vhen the .\n- 
gles and the Jutes invaded KnglamL and 
whether they preceded or followed tlie Ko- 
mans. But the question about creation is 
a philosophical problem, and one whiih can- 
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not be solved or even approached by the 
historical niotbod. What we want to learn 
is whether the facts, so far as they are 
known, alTord evidence that things arose 
in the way described by Milton, or whether 
they do iiol ; and when that question is 
* settled it will he time enough to inquire into 
the causes of their origination. — Huxley 
American Add resses, loet. l,p. 18. (A., 1877.) 

14D8. HISTORY HAS NO RECORDS OF 
AGE OF STONE — Altlio our knowledge of 
ancient times has of late years gieatly in- 
creased, it is still very imperfect, and we 
cannot alFord to neglect any possible source 
of information. It is evident that history 
cannot throw nuu‘h light on the early con- 
dition of man, because the discovery — or, to 
speak more correctly, the use — of metal has 
in all cases preceded that of writing. Even 
as regards the Age of llronze, we derive little 
information from history; and a It ho, as wc 
have seen, the Age of Stone is vaguely al- 
luded to in the earliest European writers, 
their statements have generally been looked 
upon as imaginative rather than historical, 
and contain, ind(*ed, little more than the 
bare statement that there was a time when 
metal was unknown, — Aveiu uy Prehistoric 
Times, ch. 18, p. 404. (A.. l!h)(). ) 

1495). HISTORY IN THE ROCKS— 

Geological Kridoices of Life in the Past , — 
The geologist has been able to turn back a 
few leaves of the earth’s past history, and 
tho the pages have been defaced and mu- 
tilated by Time’s uns])aring hand, he is yet 
able to read in th''m of many strange vicis- 
situdes to which the continents and oceans 
of our globe have been exposed. . , . He 

can, indeed, find the scattered remains of 
only a few of those old-world creatures; but 
he recognizes in those which have been pre- I 
served the clearest evidence tliat thousands 
of others inii^t have exi^t^*d around them. 
He knows that of a million creatures now ex- 
isting scarcely one will leave to future ages 
any record of its existence; he sees whole 
races vanishing from the earth, leaving no 
trace bcliind them; and lie is thus able to 
form an e^.timat(* of the enormous extent by 
which the creatures and races of whirh he 
can learn n<tLiiing must have outnumbered 
those whose scattered remains attest their 
former existence upon the earth. — Pkouiok 
Other Worlds than Ours, Vfd. i, n. 22. 
(Burt.) 

1500. HISTORY OF MAN A HISTORY 
OF PROGRESS — Taken as a whole, the 
history of man is the history of his pro- 
gressive development. It is true that ev- 
erywhere and at all times we may no- 
tice individual retrogi'cssions, or cibserve 
that crooked roads towards progress have 
been taken which lead only towards one- 
sided and external perfecting, and thus 
deviate more and more from the higher goal 
of internal and enduring perfecting. How- 
ever, on the whole, th^ ^novement of develop- I 
ment of all mankind is and remains a pro- • 


gressive one. — Haeckel History of Grca- 
tion, vol. i, ch. 12, p. 320. (K. P. & Co., 

1890.) 

1501. HOME, DECORATION .OF-27ic 

Original Form of Carpets, — On festival oc- 
casions the floor had to be decorated with 
green, through which flow’ers were worked. 
In the winter that could only be aeeom- 
plisbed imperfectly, and they \vere obliged 
to be satisfied with a layer of hay; but 
in the summer there w^ere grass and leaves 
Mid flowers in plenty, and no house was so 
rich or poor but that on every festival the 
floor was thus decorated. The Edda testifies 
to this ancient custom. — Goetz Altnordisches 
Kleinlebcn und die Renaissance (a lecture). 
(Translated for Scientific Side-Lights,) 

1502. HOME OF THE CONDOR— A 

Dweller in the Upper Air — Capacity for 
Change of Atmospheric Pressure. — The re- 
gion which may be regarded as the common 
resort of the condor begins at the elevation 
of Mount Etna. It embraces atniospberi<* 
strata which are from 10,000* to 19,000 fei*t 
above the level of the sea. TTumming-hirds 
also, which in their summer flights aclvaiice 
as far ns 01® north lat. on the western coast 
of America, and are on the other hand found 
in the Archipelago of tho T(*rra del Fuego, 
'were seen by Von Tsehudi in Puna at an eh‘- 
vation of 14,000 feet. There is a pleasure^ 
in comparing the largest and the smallest 
of the feathered inhabitants of tho air. 'fhe 
largest among Die condors found in the Cor- 
dilleras, near Quito. im‘asurc nearly 15 fc« t 
ac*ross the expanded wings. Tliis size and 
the visual angle at which tho birds are seen 
vertically above one’s head a tim'd an idea 
of the enormous height to which the con- 
dor soars in a clear sky. A visual angle 
of four mimit(‘s, for instance, would give 
a vertical elevation of 7,880 feet. The eav- 
ern (Maekay) of Anti.^ana, opposite the 
mountain of Chussulongo, and where wr 
measured tlie birds soaring over the ehaiji 
of the Andes, lies at an elevation of nearly 
10,000 feet above tho surface of the Ta- 
eifie; the absolute lieight which the ecmdnr 
reached must therefore bo 28,273 feet, a 
height at which tlie barometer scarcely 
stands at 12.7 inches, hut which, however, 
does not exceed that of tho loftiest sunuiiil 
of the Himalaya. It is a remarkable phy^i- 
ologieal phenomenon that the same* bird, 
which wheels for hours together throu;^li 
these highly rarefied regions, should be al>le 
suddenly, as for instance on tho western 
declivity of the volcano of Pichineha, to de- 
scend to the seashore, and thus in 11“' 
eourse of a few hours traverse, as it were, 
all elimates. At heights of 28,000 feet and 
upw'ards the membranous air-saes of ll“‘ 
condor must iindergo a remarkable degrc'o 
of inflation after being filled in lower re* 
gions of the atmosphere. — Humboldt Vievs 
of Nature, p. 287. (Bell, 1896.) 
i 1503. HOMES, mORATORY BIRDS 
RETURN TO — Wonderful Local Memory 
* Rwauowa Proved. — The individual swallow^ 
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it is now ascertained, returns from the Ca- 
naries or North Africa to the very spot on 
which it built its little mud mansion the 
previous summer, and according to the ob- 
servations of the celebrated Jenner marked 
l)irds were caught at their old nests every 
year for three successive seasons. 'Phis fact 
is so remarkable that, even after allowing 
lliat the swallow tribe are gifted with ex- 
traordinary powers of localization, and that 
their summer homes are well defined, it is 
.something wonderful to remember that a 
liird after seven months’ absence can stiH 
liave treasured up in its memory, through 
the varied fortunes and vicissitudes of two 
long jouvneys, the recollection of the land- 
marks necessary to guide it to and from its 
summer home. — Brown Nature-Siudiesy j). 

15. (Hum., 18S8.) 

1504. HOMOGENEOUSNESS, AS- 
SUMED, OF MICROSCOPIC CELLS— i Proper- 
ties of Wotrr Elude Microsro}u\ — Let me 
.say here that many of our physiological 
observers appear to form a very inadequate 
estimate of the distance which separates the 
microscoiiic from the molecular limit, and 
that, as a consequence, they sometimes em- 
ploy a phraseology calculated to mislead. 
When, for example, the contents of a cell 
are descrihe<l as perfe<*tly homogeneous or 
as absolutely structureless, because the mi- 
croscope fails to <liscover any structure: 
or when two stiuctures are pronounced to 
he without diilcrence, because the micro- 
scope can discover none, then I think the 
iiiicroscope begins to play a mischievous 
part. A little consideration will make it 
plain that the microscope can have no voice 
in the question of germ structure. Distilled 
water is more perfectly homogeneous than 
any possible organic genu. What is it that 
causes the li(]uid to cease contracting at 
5!)'’ F., and to expand until it freezes? 
We have here a slruetiiral process of which 
tlie mierosrope can take no note, nor is it 
likely to do so by any conceivable extension 
of its ])owers. — T ynuat.l Fratjtfteut.s of Sci- 
i'Ur(\ vol. ii, eb. 8. p. 125. (A., 1807.) 

1505. HOPE AND FAITH OPPOSE 
MATERIALISM — For there are two great 
enemies to materialism — one rooted in the 
airections. the other in the intellect. One is 
the ])ower of things hoped for — a ]iower 
N'hieh never dies; the other is the evidence 
of things not seen — and this evidence 
Jihninids in all we see. In reenforcing this 
evidence, and in adding to it, sideiwe is 
<hiing boundless work in the present <lay. 

It is not the extent of our knowledge, but | 
I'dhm* the limits of it, that physical reseandi i 
teaches us to see and feel the most. Of ; 
course, in so far as its discoveries are really > 
f^’ue, its influence must he for good. To j 
^oubt this were to doubt that all truth is j 
< hue, its influence must be for good. To 
of Law, eh. 2, p. 00. (Burt.) 

^150«. HOPE FOR HUMANITY’S FU- 
aFRE— Gives Asawrance.— Thus, then, 


the most sanguine hopes for the future are 
justified by the whole experience of the past. 

It is surely unreasonable to suppose that a 
process which has been going on for so many 
thousand years should have now suddenly 
ceased; and he must be blind indeeil who 
imagines that our civilization is unsus- 
c.*eptible of improvement, or that we our- 
selves are in the highest state attainable by 
man. — Avkhury Prehistoric Times, ch. 10, 
p. 570. (A., 1000.) 

1507. HOPEFULNESS OF SCIENCE— 

Perplexities Yet PemaininQ. — It must be 
admitted that we do not at present appear 
to have the means for framing a complete 
and consistent tlumry of volcanic action, but 
we may hopefully look forward to tlie time 
when further o]>seivation and experiment 
shall have removed many of the existing 
difliculties which beset the (piestion. and 
when by the light of such future researches 
untenable hypotlicscs sliall he eliminated 
and the just on(‘s improved and established. 
— JriH) Volcanoes, ch. 12, p. .‘100. (A., 

1800.) 

1508. HORIZON, MENTAL, EXTEND- 
ED — Judiridiml Kxperienee A of the JAmit — 
llistorp, KlifmoUniy, M ytholofty, and Re- 
liffion Tributary to Psyrholoyy. — But how is 
it possible to extend our (‘xpericiice of sen- 
sations, feeling>. and thoughts? Did not 
mankind feel and think thousands of years 
ago as it feels and thinks to-day? It does, 
indeed, seem as tho our observation of 
what goes on in the mind could never extend 
beyond the circle to which our own con- 
sciousness confines it. But appearances are 
deceptive, f.ong ago the step was taken 
which raised the science of psychology above 
tlie level of this its first beginning, and e.x- 
teiided its horizon almost indefinitely. His- 
tory, dealing with the experience of all 
times, has furnished us with a picture in 
the large of tin* character, the impulses, and 
the passions of mankind. More especially 
is it the study of language and linguistic 
development, of mytliology, and the history 
of religion and custom, whi(*h has ap- 
proa<'hc<l more and more oh^sely. as liistor- 
ical knowletlge 1ms imreased, to the stand- 
point of ehologieal inquiry. — Wi.xoT 
Psifetudotfy, livt. 1, p. 10. (Son. & Co., 
isihi.) 

1501). HORSE A MIGHTY ENGINE— 

.\da}ttati(Oi to Seeds of Man. — Tho teeth of 
a hor-ic arc not less peculiar than its limbs, 
'riie living engine. lik»' all others, must be 
well stoked if it is to do its work: and the 
horse, if it is to make good its wear and 
tear, and to exert tlie enormous amount of 
force required for its propulsion, must ho 
well and rapidly fed. To this end. good <'Ut- 
ting instruments and powerful and lasting 
crushers are needful. Aceordingly. the 
twelve cutting teeth of a horse are close-set 
and eoneentrated in the fore part of its 
mouth, like so many adzes or chisels. The 
grinders or molars are large, and have an 
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extremely complicated structure, being com- 
posed of a number of different substances 
of unequal hardness. The consequence of 
this is that they wear away at different 
rates; and, hence, the surface of each 
grinder is always as uneven as that of a 
good millstone. — Huxley American Ad- 
dresses, lect. 3, p. 76. (A., 1898.) 

1510. HORSES, EXTINCT, IN AMER- 
ICA BEFORE COLUMBUS—lt is a singular 
fact that, altho no horse inhabited America 
when discovered by Europeans, yet abun- 
dance of remains of extinct horses have been 
found both in North and South America in 
post-Tertiary and Upper IMiocene deposits; 
and from these an almost continuous series 
of modified forms can be traced in the Ter- 
tiary formation, till we reach, at the very 
base of the series, a primitive form so un- 
like our perfected animal that, had we not 
the intermediate links, few persons would 
believe that the one was the ancestor of the 
other. — Wallace Dancinisni, ch. 13, p. 260. 
(Hum., 1889.) 

1511. HOST OF MINUTE PARTICLES, 

INNUMERABLE^— [ af^roAc/i Blue of 67, ly.— 
Small in mass, the vastness in point of num- 
ber of the particles of our sky may be in- 
ferred from the continuity of its light. It is 
not in broken patches, nor at scattered 
points, that the heavenly azure is revealed. 
To the observer on the summit of Mont 
Blanc, the blue is as uniform and coherent 
as if it formed the surface of the most close- 
grained solid. A marble dome would not 
exhibit a stricter continuity. . . . By 

day, this light qiu'iiches the stars; even by 
moonlight it is able to exclude from vision 
all stars between the fifth and the eleventh 
magnitude. It maj' be likened to a noise, 
and tlie feebler stellar radiance to a whisper 
drowned by the nf)ise. — Tyxdall Fragmmts 
of Science, vol. ii, ch. 8, p. 122. (A., 1897.) 

1512. HUES OF ANIMALS IN OCEAN 
DEPTHS OFTEN RICH AND BRILLIANT— 

Agassiz, in his narrative of the. voyage of 
the “ IJlake,” records that “.some of tlie 
deep-sea corals are scarlet. de(*p llesh-col- 
ored, pinkish orange, and of other colors,*^ 
and in referring to the (If)rgonian Irido- \ 
(fortjia he says: “The speci<*s are remark- | 
able for their elegance of Oirm and for the I 
brilliant luster and iride-iceni <*olors f»f the 
axis, in some of a bright emerald green, in 
others like burnished goM or mother-of- 
pearl.” — Hickson i'mnui of (he Deep Si-.a, 
eh. 4, p. 66. ( A., 1S!M. ) 

1515. HUMANITY, ASCENDING 
SCALE OF— The HujhpM Man Herren Diatant 
Ends . — Within tlie psychic life due to the 
cerebrum itself tlie same general ilistinction 
obtains, between considerations of the more 
immediate ami consylerations of the more 
remote. Tn all ages the. man whose deter- 
minations are swayed by reference to the 
most distant ends has been held to po.ssess 
the highest int.ellig».»n^*e. The tramp who 


lives from hour to hour; the bohemian 
whose engagements are from day to day; 
the bachelor w'ho builds but for a single 
life; the father wdio acts for another gen- 
eration; the patriot who thinks of a whole 
community and many generations; and 
finally, the philosopher and saint whose 
cares are for humanity and for eternity — 
these range themselves in an unbroken hier- 
archy, wherein each successive grade results 
from an increased manifestation of the spe- 
cial form of action by which the cerebral 
centers are distinguished from all below 
them. — J ames Psycholoffy, vol. i, ch. 2, p. 
23. (II. IT. & Co.; 1899.) 

1514. HUMANITY DETHRONED— 

ism and Materialism Result. — Once de- 
throne humanity, regard it as a mere local 
incident in an endlc.ss and aimless series of 
cosmical changes, and you arrive at a doc- 
trine which, under whatever specious name 
it may be veiled, is at bottom neither more 
nor less than atheism. On its metaphysical 
side atheism is the denial of anything 
psychical in the universe outside of human 
consciousness; and it is almost inseparably 
as.sociated with the materialistic interpreta- 
tion of human consciousness as the ephem- 
eral result of a fleeting collocation of par- 
ticles of matter. Viewed upon this side, it 
is easy to sliow' that atheism is very had 
metaphysics, while the materialism which 
goes with it is utterly condemned by modern 
.«cienc*c. — Fiske Destiny of Man, ch. 1, p. 12. 
(II. M. & Co., 1900.) 

1515. HUMANITY IN ACCORD WITH 
HIGHER LAW — Wholenome Re.Htriefwn.H on 
J.ahor. — But as it needed the practical re- 
sults of restriction— distress, discontent, 
aiul the danger of civil commotion — to bring 
home to the national understanding tlie 
economic error of the old eommercial sys- 
tems [the Corn Laws, etc.]; so also as re- 
gards the grievous results of unrestri<*ted 
competition in human labor, our only effect- 
ive* teaching has been that of hard experi- 
ence. The? doctrines of Adam Smith, when 
applied here, were a hindrance and not a 
licdp. The politi<‘al economists w'oro, almost 
to a man, hostile to n-strictive legislation, 
'riicv did not see what would be the working 
of natural law U])on the human will, when 
that will was exposed to overpowering mo- 
tives under debased o#nditioiis of uiidcr- 
sta ruling and of heart. They did not 
tlie liigbcr law wdiicli I’arliameni was assent* 
ii’g wlien it was driven, by sheer instinctive 
horror of actual results, to prohibit “ fn e 
laborers from disposing as they pleased <'f 
the labor of their cbiMren. — Akgyll Reiyn 
of La a:, ch. 7, p. 216. (Burt.) 

1510. HUMANITY RESULTS IN UTIL- 
ITY — Aneslhetien Deaden Pain for Paia nt— 
(lire Surrjejm Calmness and (Ujnfidencr.-^ 
Anesth'dics were first used in dentistry in 
1846, the agent being ether, while clijorn- 
forni, for more severe surgical operations^ 
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was adopted in 1848 ; and tho their primary 
effect is only to abolish pain, they get rid of 
so much nervous irritation as greatly to aid 
in the subsequent recovery. The use of 
anesthetics thus renders it possible for 
many operations to be safely performed 
which, without it, would endanger life by 
mere shock to the system; while to the 
operating surgeon it gives eonlidenee, and 
enables him to work more deliberately and 
carefully, from the knowledge that the 
longer time occupied will not increase the 
suffering of ilie patient or render his recov- 
ery less probable. — Wallace The Wonderful 
Century^ ch. 14, p. 147. (D. Al. & Co., 1899.) 

1517 . HUMMING-BIRDS, HYBRIDISM 

NOT FOUND AMONG — Numerous Sjteries 
Keep Distinct. — We have the emphatic^ 
declaration of Air. Gould that among the 
thousands of specimens which have jiassed 
through his hands, from all the genera of 
this great family, he has never seen one case 
of mixture or hybridism between any two 
species, however nearly allied. But this 
passage is so importiint that I quote it en- 
tire: “ It might be thought by some per- 
sons that four hundred species of birds so 
diminutive in size, and of one family, could 
scarcely be distinguished from each other; 
but any one who sUnlies the subject will } 
soon perceive that such is not the case. | 
P^ven the females, which assimilate more i 
closely to eacli other tlian the males, can j 
be separated with perf(‘ct certainty; nay, \ 
even a tail-feather will be sutlicient for a ! 
person well versed in tlie s\ibj<*<*t to say to 
what genus and species the bird from which • 
it has been taken belongs, f mention this 
fact to show that what we designate a | 

species has really distinctive ami constant j 
characters; and in tlie whole of my experi- , 
ence, with many thousands of humming- : 
birds passing through my bands, 1 have j 
never observed an instance* of any variatiejii | 
which wouhl lead me to suppose that it was | 
the result of a union of two species. I j 
write this without bias one way or the j 

(dher as to the (piestion <»f the origin of | 
species. I am desirous of representing Na- ; 
lure in her wonderful ways as she pr(*sents i 
herself to my attention at tlie close «)f my 
work, after a period of twelve years of in- 
cessant labor, and not less tlian twenty 

Years of interesting study.” — Akoyi.l AN i<jn 
of Law. ch. 5, p. (Burt.) 

1518. HUMMING-BIRDS IN SNOW- 

STORM — Insert Food of Fit neer-lor in y Birds. 
—Two species of humming-birds are com- 
mon. Troehilus forficatiis is found over a 
«paec of 2,500 miles on the west coast, from 
the hot, dry country of Lima to the forests 
of Terra d(*l PTiego — where it may be seen 
Ijitting about in snow-storms. In the wooded 
ii^land of Chiloe, which has an extremely 
humid climate, this little bird, skipping 

* from side to aide amidst the dripping foli- 
nge, is perhaps more abundant than almost 
any other kind. I opened the stomachs of 


several specimens, shot in different parts of 
the continent, and in all remains of insects 
were as numerous as in the stomach of a 
creeper. When this species migrates in the 
summer s<juthward, it is replaced by the 
arrival of another species coming from the 
north. This second kind (Trochilus yigasj 
is a very large bird for the delicate family 
to which it belongs; when on the wing its 
appearance is singular. Like others of the 
genus, it moves from place to place with a 
rapidity which may bo compared to that of 
Syrplu.H amongst Hies, anil Sphinx among 
moths; but whilst hovering over a flower, it 
flaps its wings with a very slow and power- 
ful moveim*nt, totally different from that 
vibratory one common to most of the 
species, which produces the humming noise, 
i never saw any other bird where tin* force 
of its wings appeared (as in a butterfly) so 
powerful in proportion to the weight of its 
body. When hovering by a flowtr its tail 
is constantly cxpandc<l and shut like a fan, 
the body being kept in a nearly vertical 
position. This action appears to steady and 
support the bird, between the slow niove- 
nn*nts f»f its wings. .Vltho flying from 
flower to (lower in search of food, its stom- 
ach generally contained abundant remains 
of insects, which 1 suspect are much more 
the object of its search than honey. The 
note of this sp(*cies, like that of nearly the 
whole family, is extremely shrill. — Darwix 
Xaturalist's Voynqe around the TVorW, ch. 
12, p. 271. (A., 1S93.) 

1510. H UN T IN G, A NATURAL IM- 
PULSE — Tnlwriti'd Tendeneits to Cruelty — 
Brst}lufe Endttn'or Xrt iUd to Ort'rt'omt . — 
The hunting instinct has a remote origin In 
the evolrlion of the rai c. The hunting and 
the righting instinct combine in many mani- 
fc>.tations. They both supjmrt the emotion 
of anger; they combine in the fascination 
whiih stories of atrocity have for most 
inimK: and tiu* utterly blind excitement of 
giving the rein to our fury when our blood 
is up (an excitement wliose intensity is 
greater than that of any other human pas- 
sion "a VC one] i^ only explicable as an im- 
puL<* aboriginal in character, and having 
more to do with immediate and overwhelm- 
ing ti'iideiicii's to museular discharge than 
to any po«->ible reminiscenees of ell’ects of 
experiemv «>r association tif ideas. 1 say 
this here because the jileasure of disinter- 
ested cruelty has been tbongbt a paradox, 
and writers have sought to show that it is 
m^ primitive attribute of onr nature, but 
rather a resultant of the subtile eombina- 
tion <d other less malignant elements of 
mind. Tliis is a hopeless task. If evolution 
and the survival of the fittest bo true at all, 
the destnietion of prey and of human rivals 
must have b('en among tho most important 
of man's primitive fnnetions. the fighting 
and the chasing instincts must have become 
ingrained. ... It is just because hu- 
man bloodthirstiness is such a primitive 
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part of us that it is so hard to eradicate, 
especially where a fi^^ht or a hunt is prom- 
ised as part of the fun.— .T amks Psycholofjy, 
vol. ii, ch. 24, p. 411. (H. II. & Co., 1809.) 

1520. HYPNOTISM, EFFECTS OF— 

Poicer of Pcsistancc Diminished — Mind Fol- 
lows Accustoynt'd Track — Judgment Hc- 
cloudcd. — It [hypnotism] must be looked 
Tipon, not as a remedy of universal service- 
ability, but as a. poison whoso etlect may be 
beneficial under certain circumstances. Wo 
find, of course, not only the dal)bter in hyp- 
notism — who lias no claim to a jud^pnent on 
the (piestion, and in whose hands the prac- 
tise of su^p'stion becomes a public nui- 
sance — but also the physician — to whom 
thinking' men will no more deny the ri"ht to 
employ this dangerous remedy in certain 
circumstances than that of usiiijr any other 
— assertin.ir that the hypnotic sleep is not 
injurious, because it is not in itself a patho- 
lof,dcal condition. Hut surely the facts of 
post-hypnotic hallucination and the diminu- 
tion of the j)ower of resistance to suixj^estive 
inlluenoes furnish a refutation of this state- 
ment which no counter-arguments can 
shake. It is a ])henomonon of common ob- 
servation that frequently hypnotized indi- 
viduals can when fully awake be persuaded 
of the wildest fables, and thenceforth re- 
gard them as passages from their own ex- 
perience. — ^^'l'NL)T jiuman and Animal Psy- 
chology, loot. 22, p. 335. (Son. & Co., 189fi.) 

1521. HYPNOTISM MAY INJURE 
BODY AND MIND— The chief danger of all 
this [unregulated use of hypnotism], it 
seems to me, does n3t lie in the abuse of 
post-hypnotic suggestion for criminal pur- 
poses, which may hafipen once in a while. 
Crimes have hardly as yet been committed 
by “ mediums ” as a result of suggestion. 
No! the great danger is that jicrsons of 
insiifiicient medical training, working not 
for therapeutic ends, but “ in the interests 
of science ” — tho there is absolutely no 
guaranty of the real existence of their 
scientific devotion — may exert an influence 
upon the mental and bodily life of their 
fellow men sucli as, if continued for any 
length of time together, cannot fail to be 
injurious. — Wi xdt Psychology, leet. 22, p. 
330. (Son. & Co., 1800.) 

1 522. ^OTHESIS OF A DESIGNING 

MIND — The i(h*a or hypotliesis of a design- 
ing mind, as the autlujr of Nature — however 
we came by it — having possession of the 
fi<*ld, and being one which mati. liirnself a 
designer, seemingly must needs form, cannot 
be rivaled except by sonn; other equaliy ade- 
quate for explanation, or displaced except 
by showing the’illegitimaey of the inference. 
--(iRAY Darwiniuna, art. 13, p. 300. (A. 

1889.) 

1523. HYPOTHESIS OF A SOUL IS 
SATISFYING — I confess, iluTcfore, that to 
posit a soul influenced in some mysterious 
way by the brain-states, and resp^mding lo 


them by conscious affections of its own, 
seems to me the line of least logical resist- 
ance, so far as we yet have attained. — 
James Psychology, vol. i, ch. 6, p. 181. (H. 
II. & Co., 1899.) 

1524. HYPOTHESIS OF PRIMARY 

ELEMENTS — Originated Probably in India — 
Natural Tendency of Human Mind To Seek 
Underlying Principles of the Universe . — 
After men had for a long time, in accord- 
ance with the earliest ideas of the Hellenic 
people, venerated the agency of spirits, em- 
bodied in human forms, in tho creative, 
changing, and destructive processes of Na- 
ture, the germ of a scientific contemplation 
developed itself in the physiological fan- 
-cies of the Tonic school. The first principle 
of the origin of things, tho first principle of 
all phenomena, was referred to two causes — 
either to concrete material principles, the 
so-callo<l elements of Nature, or to processes 
of rarefaction and condensation, sometimes 
in accordance with mechanical, sometimes 
with dynamic views. The hypothesis of 
four or five materially differing elements, 
which was probably of Indian origin, has 
continued, from the era of the didactic poem 
of Empedocles down to the most recent 
times, to imbue all opinions on natural 
philosophy — a primeval evidence and monu- 
ment of the tendency of the human mind to 
seek a generalization and simplification of 
ideas, not only witli reftTcnce to tho forces, 
l)ut also to the qualitative nature of matter. 
— UrMBOLDT Cosmos, vol. iii, p. 11. (II., 

1897.) 

1525. HYPOTHESIS, THE NEBULAR 

— Formation of the Earth — A Gaseous Ring 
Detached from the Run. — ^Thus the earth 
was formed by the slow condensation of a 
gaseous ring detached from the sun, which, 
continuing afterwards to contract and to 
condense, gave birth later on to Venus and 
to Mercury. The terrestrial nebula had 
from that time an independent existence. 
It proceeded slowly to form an immense 
gaseous globe turning upon itself; thus 
<*ondense(j, heated by the molecular and con- 
stant clashing together of all the materials 
whieh compose it, the now-horn earth shone 
with a feeble glimmer in the gloomy night 
of space. 

Fniiii a gaseous condition it became 
liquid, then solid, and doubtless it continues 
to cool and contract evfh now\ But 
mass increases from age to age by the 
meteoric stfuies and shooting stars which 
eontinuallv" fall u])on it (more than a hun- 
dred thousand millions per annum). Will 
the sun give birth to a new earth? This 
is not prf)!)able. For this purpose it wouhl 
be necessary that its rotation should he 
enormously decelerated : it should bo 210 
times more rapid. — Fij^mmarion Popular 
Astronomy, p]). 73-74. (A.) 

1520. Objectiems Stated 

— The Rest Theory That Which Best Ac- 
counts for All the Facta. — But this ingeni- 
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ous theory [the nebular hypothesia] does 
not account for some peculiarities which are 
scarcely less remarkable than those on which 
it has been based. In particular it docs not 
account for the strange disposition of the 
masses of the solar system. Why should 
the inner family consist of minor bodies, in 
the main unattended, while the outer con- 
sists of giant orbs with extensive families of 
satellites? Why should the innermost mem- 
bers of the outer family of planets be the 
largest, while just within there lies the 
family of asteroids, not only individually 
minute, but collectively less (as Le Verrior 
has proved) than Mars or even Mercury? 
Why should the two middle planets of the 
inner family be the largest members of that 
family? Laplace’s theory gives no account 
of these peculiarities, nor perhaps could it 
be insisted that these peculiarities should be 
explained; yet, if any other theory should 
give an account of these features, explain- 
ing also the features which we havc^ seen 
accounted for, then such theory would have 
a decided advantage over T^aplace’s. It is 
to he noticed also that Laplace’s great nebu- 
lous contracting mass is a very unsatisfac- 
tory conception to begin witli. No such 
mass could rotate as a whole. And lastly, 
Laplace’s theory does not in any way corre- 
spond with processes still taking place 
within the solar system. It gives no ac- 
count of the immense, number of meteor- 
flights and comets still existing within the 
solar domain. — pRorroR hlxpanse of Ucavctif 
p. lS-2. (L. G. & Co.. lvS97.) 

li>27. Oppof^fd h}f AmiU 

ysis of Existing ychuhv . — Wo have vast 
gaseous masses intermingled with and sur- 
rounding grou])s of stars, and apparently 
spread with exceptional ri<*hness where 
these stars or suns arc most densely aggre- 
gated. Hut this is not what wc should ex- 
pect to tlml if stars were formetl out of this 
gaseous matter. On the contrary, we should 
expect that where stars were most numerous 
there the. nebulous matter would have been 
most completely used u]), so to speak — t‘X- 
hausted, as it were, in tbe work of star- 
making. Nor, again, can we recognize in the 
substances which appear to constitute, the 
gaseous nebulai the fitting materials bw 
njaking stars. So far as the. s|>eetr«>seo])ie 
analysis of the giwicous nebuhe extends, their 
chief constituent would appear to be the 
gas nitrogen, the element next in impt>r- 
tance in their constitution being the gas 
hydrogen, wiiile a third element, as yet not 
identified, seem.s to be present in their sub- 
f^tancc. I would not insist too much on this 
evidence; but it must not be forgotten that 
it is all the evidence w’o have; and it must 
ho regarded a.s at least an unsatisfactory 
i>asis on which to rear the hypothetical de- 
velopment of suns like our own, in whose 
orb exist the glowing vapors of iron, copper, 
ftnd zinc, sodium, antimony, and mercury, 
Wrium, carbon, silicon, and sulfur, and 


probably every single element known to our 
chemists. — Proctor Our Place among In- 
finities, p. 229. (L. G. & Co., 1897.) 

1528. HYPOTHESIS VERIFIED BY 
EXPERIMENT — The Undulatorg Theory of 
Light — (Jonfiicting Waves of Light Produce 
Darkness, — Every new hypothesis of scien- 
tific value must not only furnish an exact 
explanation of knowm facts, but must also 
€*nahle us to predict in kind and quantity — 
the phenomena wliich will be exliibited un- 
der any given combination of (‘ireumstances. 
Thus, in the case of the undulatory jiypoth- 
esis of light, it was inferred as a logical con- 
sequence that if the supposition were true 
that light (MUisisted of wav(‘s of an ethereal 
medium, then two rays of light, like two 
waves of water under certain conditions, 
should annihilate each other, and darkness 
be producecl. The experiment was tried, 
and the anticipated result was obtained. It 
is this exact agreement of the deduction 
with the actual result of experienee that 
constitutes the verification of a hypothesis, 
and which alone entitles it to the name of a 
theory, anti to a place in the transactions of 
a scientific institution. It must be reeol- 
lectetl that it is much easier to speculate 
than to investigate, and that very few of 
all the hyy)othcscs imagined are capable of 
standing the test of scientific verification. — 
IIknry Organization of Smithsonian Insti- 
tution, Seirnfific Writings, vol. i, p. 270. 

( Sm. Inst.. 1S80.) 

1529. ICE A MILE AND A H^F IN 
DEPTH — Interior of ilrecntand aji Vnktunen 
Lanti. — The interior of Greenland is re- 
ported by the few bold explorers who have 
crossed it to be completely buried beneath 
a featureless ])lain tif snow\ This covering 
has reached sucli a depth in all of the cen- 
tral part that not a single mountain peak 
is known to break the even monotony of 
its surface. The snow is highest and prob- 
ably deepest in tlu‘ central area, and de- 
scends toward the coast, thus giving the is- 
laml a cinivi'x surfaie. 'the genmal eleva- 
tion of the cential portion is from 7.000 to 
8,000 feet, decreasing gradually toward the 
coast, especially to the east and wi*st, where 
the glaciers, protruding like great tongues 
of ice from tlie ci'iitral region, come do\vn 
to the sea. I'he only mountain peaks that 
rise .’ibnve the surface of the general cover- 
ing of snow are w ithin from .'SO to 7o miles 
of the coast. Tlu'so y>artially buried peaks 
rise liki* islands in the sea of white. They 
are known to tin? inhabitants of the coast 
.as nunataks, a convenient name that has 
found a place in geological literature. 

'the ilepth of the nearly universal cover- 
ing of snow and ice under which Green- 
land is buried eauuot he told, as it is im- 
po,ssihle to determine the topography of the 
land beneath. The best estimates that can 
be made place its depth at several thou- 
sand feet. In the central portion, where 
the covering is apparently thickest, its 
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<iepth may be fully equal to the height of 
the surface above the sea, or about 8,000 
feet. — Russell Glaciers of North America^ 
<;h. 7, p. 133. (G. & Co., 1897.) 

1530. ICE, CONTINUED ACTIVITY OF 

— At the first freezing, water, like any other 
snbstaiiee, shrinks, but with iiiereasing cold 
it expands, and in faet to sueh an extent 
that it breaks every limiting barrier, a pro- 
<*eeding during wliieh it actually becomes 
lighter, eonset|uently it must be eonstantl}'^ 
changing its inner structure, must be con- 
stantly developing. It is by means of this 
activity of ice that it gradually works to 
the surface the immense granite blocks 
wliich sink deep under the i(*e high up on 
the glacier. Glacial ice never contains (ui- 
ciosed fragments of rock. — B uciiiielster 
Fine irissciischaftlichc A Ipctin isi^ im Win- 
ter^ p. 10. (Translated for /S'cicafi/Zc 

Side-Light s.J 

1531. ICE EXPANDS BY MEANS OF 

AIR-BUBBLES — Glacier-ice is everywhere 
found lionevcornbed by a system of air-bub- 
bles. Every icy surface that forms over 
quiet water contains a countless number of 
air-holes in very regular layers, of whicii 
the upper are all thin and pointed, like 
a bodkin, all of Nshose outermost sharj) })oinls 
turn toward the atmosjdicre. All of the 
fundamental strata of river-ice contain a 
complicatit)n of bubbles and nets of bubbles, 
that remind one of cell-tissues. The active 
development of these bubbles increases with 
the degree of cold and the formation of 
ice, and is the obvious reason why ice ex- 
pands. — RrcHTiEiSTER Ehic irissenschaft- 
Uehe Alpenreisr im Winttr, (Trans- 

lated for Scioitific Side-Lights.) 

1532. ICE, FAIRY-LAND OF— Beauty 
of Alaskiin Glaciers — Bi(h and Viiricd Col- 
ors — The Blue of the (Crystal Mass . — The 
color of the fractured and cleft ice-clitfs 
[of Taku glaciers] is as varied and beau- 
tiful as their ever-changing forms. The sur- 
faces that have been longest exposed to the 
atnK)sj)licre are wliite and glittering, on ac- 
count of the multitude of vesicles formed in 
the partially melted ice; but the clefts and 
caverns r<*vcal the intense blue of the crys- 
tal mass within. In the deeper recesses the 
light issuing from the interior is of the 
darkest ultramarine, so d<‘cp that it ap- 
pears almost black in contiast witli the bril- 
liant outer surface. In the full glory of an 
unclouded sumnua’ day the scene becomes re- 
spl<‘iid<*nt vith Ihc reflected glories of the 
sea and sky. The ice-cIiH's blaze and flash in 
tlie sunlight until one can scarcely believe 
that it is ah every-day, earthly scene that 
meets his admiring gaze. The obserA^er to 
whom such wonders are novel may well fan- 
cy that the picture before him is but the 
fantasy of a dream. One is awakened from 
such reverie, how^ever, by a crash like the 
roar of artillery, when an avalanche falls 
from the cliffs of light and is engulfed in 
the turbid waters below. The white foam 


shot upwards by the avalanche rises high 
on the icy precipice, and perhaps dislodges 
other tottering pinnacles, which reawaken 
the echoes in the neighboring mountains. 
After each crash, crested waves, starting 
away from the scene of commotion, set nu- 
merous bergs rocking, and break in lines of 
foain on tlie adjacent shore. — Russell Gla- 
ciers of North America, eh. 6, p. 79. (G. 

& Co., 1897.) 

1 533. ICE REMOLDED BY BREAKING 
AND FREEZING — Bracture and Regelation . — 
[liivestigationj suggested the thought that 
if a ])iece of ic(i — a straight prism, for ex- 
ample — were placed in a bent mold and sub- 
JccltMl to pressure it would break, but that 
the for(‘e would also bring its ruptured sur- 
faces into contact, and thus the continuity 
of the mass might be reestablished. Ex- 
periment . . . completely confirmed this 

surmise; the ice passed from a continuous 
straight bar to a continuous bent one, the 
transition being effected, not by a viscous 
movement of the particles, but through frac^ 
lure and regidation. 

Let tlie transit ion from curve to curve 
be only gradual enough, and we have the 
e.xnct case of a transverse slice of a glacier. 
— Tyxdai.l Jlours of Exercise in the Alps, 
ch. 1, p. 354. (A., 1898.) 

1534. ICE SUPPOSED TO BE FORMED 

BY HEAT — Physical Conceptions of the An- 
cients — Snpposfd Late of Contraries . — 'Phe 
ideas that tire lias the power of making 
rigid, . . . and that the formation of 

ice itself may be promoted by heat, are 
deeply rooted in the physics of the ancients 
and based on a fanciful theory of contraries 
( Atitiperisfasis ) — on obscure conceptions of 
polarity (of e.xciting opposite qualities or 
comlitions) . . . . Tlie quantity of hail 

produced was considered to be proportional 
to the degree of beat of the atmospheric 
strata. In the winter fishery on the shores 
of the Euxine, warm water was used to in- 
c-rease the ice formed in the neighborhood of 
an upright tube. — H umdolut Cosmos, vol. 
iii, j). 1*25. (11., 1897.) 

1535. ICE, TRANSPORTING POWER 

OF — Rocks Borne Along JAke Chips. — In Can- 
ada, where the winter’s cold is intense, 
ill a latitude corresponding to lliat of central 
France, several tributaries of tlie St. Law- 
rence begin to thaw in their upper course, 
while they remain frozen over lower down, 
and thus large slabs of ice are set free and 
thrown upon the unbroken sheet of ice be- 
low. "riieii begins wliat is called the packing 
of the drifted fragments; that is to say, one 
slab is made to slide over another, until a 
vast pile is luiilt up, and the whole, being 
frozen together, is urged onwards by the 
force of the dammod-up waters and drift- 
ice. Thus propelled, it not only forces along 
boulders, but breaks off from cliffs, which 
•l»order the rivers, huge pieces of projecting 
rock. By this means several buttresses of 
solid masonry, which up to the year 1836 
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supported a wooden bridge on the St. Mau- 
rice, which falls into the St. Lawrence near 
the town of Trois Rivit^res, hit. 46° 20', were 
thrown down and conveyed by the ice into 
the main river; and instances have occurred 
at Montreal of wharfs and stone buildings, 
from 30 to 50 feet square, having been re- 
moved in a similar manner. We learn from 
Captain Bayfield that anchors laid down 
Avithin high-water mark, to secure vessels 
hauled on shore for the winter, must be 
cut out of the ice on the approach of spring, 
or they would be carried away. In 1S34 the 
“ Gulnare’s " bower-anchor, weighing half 
a ton, was transported some yards by the 
ice, and so firmly was it fixed that the force 
of the moving ice broke a chain cable suited 
for a 10-gun brig, and which had rode the 
“Gulnare” during the heaviest gales in the 
gulf. Had not this anchor been cut out of 
the ice it would have been carried into deep 
water and lost. — L yei.l Prirtciplcfi of (ir- 
oU)(j\j, bk. ii, ch. 15, p. 220. (A., 1851.) 

WMi. ICE, TROPICAL ANIMALS EM- 
BALMED IN — (iUicial Epoch Came aJi a Sur- 
prise. — The long summer was over. For 
ages a tropical climate had prevailed over a 
great part of the earth, and animals whose 
homo is now beneath the equator roamed 
over the world from the far south to the 
very borders of the arctics. The gigantic 
quadrupeds, the mastodons, elephants, ti- 
gers, lions, hyenas, bears, whose remains 
jue found in Europe from its .southern prom- 
ontories to the northernmost limits of Sihe- 
lia and Scandinavia, and in America from 
the Southern States to Greenland and the 
Melville Islands, may indeed he said to have 
possessed the earth in those days. But their 
rciga was over. A smhUii intense winter, 
that was also to last for ages, fell upon our 
globe; it spread over the very countries 
where these tropical aninialt» had their homes, 
and so suddenly did it come u])on them 
tliat they Avere embalmed beneath masses of 
snoAv and ice, Avithout time even for the 
dot ay Avhich follows death. — A oassiz Gcd- 
iopical Sketches, ser. i, ch. 8, p. 208. (11. 

M. & Go., ISmi.j 

1 537. ICEBERGS, COLORS 0¥-Blue, 
Gray, aud White — Color Chanyed hjf Sudden 
krvolu t ion — II uoya uey Ca uses ( ) vert h ro le . — 
In sailing up Muir Inlet or any other arm 
of the sea on the wild Alaskan shore Avherc 
lide-Avater glaciers discharge, one notices 
that the bergs vary in character, but may bo 
giouped in throe quite Avell-dcfincd classes, 
l^oine are of dazzling Avhiteiiess; others are 
of the color of turquoise or beryl ; others 
^^gain are dark Avith dirt and stones. On 
''•‘ddiing the ice-clilTs Avhere these children 
«f the glaciers are born, Ave find that when 
pinnacles already whitened by exposure to 
I the air fall into the sea, they float aivay as 
ddte bergs. If avo watch them drifting over 
Jhe still water and appearing in the distance 
hho a fleet of gleaming sails, Ave note that 
occasionally a Avhite berg suddenly turns 


over with great commotion and joins the 
fleet having blue for their banner. The rea- 
son for the change in color is that, previous 
to turning over, the porous exterior of the 
submerged portion of the berg Avas dissolved 
away so as to expose the compact ice of the 
interior. The sudden reversion of position 
is due to unequal melting, Avhich changes 
the center of gravity of the mass. A cone 
of ice in Avhich the height is jibout equal to 
the diameter of the base will float Avith its 
ap(‘x down. When a b(*rg approaches a 
conical form the position of greatest stabil- 
ity is one in Avhich the side having the 
larger mass is uppermost. Bergs do not 
become top-fuxwy and turn over, as is some- 
times stated, but become hot tom-huoyant 
and tend to adjust themselves to the me- 
dium in Avhich they float. — B ussell Gla- 
ciers of \orth America, ch. G, p. 83. (G. & 

Go., 1807.) 

1538. The Blue Bergs 

front under Sea — Commotion Attends Eman- 
cipation. — Blue bergs are also formed by the 
breaking away of portions of the submerged 
ice-foot of tide-water glaciers. These are 
frequently of largo size, and rise from below 
the surface of the Avat(*r Avell in advance of 
the visible end of the glacier. Their emer- 
gence is sudden. They bound to the surface, 
ami rising avcH above it carry tons of AA'ater 
Avith them. After rocking to and fro for 
scA’cral minutes, as if to be sure of their 
freedom a fu*r centuries of imprisonment, they 
(piiet down and float sloAvly aAvay as shim- 
mering islands of the most exquisite blue. — 
RrssELT. Glaciers of Xorth America, ch. 6, 
p. 84. (G. A Go., 181)7.) 

1530. ICE-4:L0UDS of upper AIR— 

There is another form of cloud that is seen 
at this season of the year [summer] called 
cirrus (a curl). It takes the form of a curl 
at its ends. This cloud usually has a thread- 
ed shape ami sometimes tak(*s the form of 
a feather, and frequently forms are seen 
that remind yt)u of frost-pict\ires on a Avin- 
dow-pane. These clouds float Ady high in 
the atiuosjdiere. aAvay abov(‘ the tops of the 
highest mountains, from six to eight miles 
ahoA'e the level of the sea. They are formed 
only at a season of the year when the at- 
mospheric conditions are most uniform. At 
certain times of the day ami night the 
moisture Avill rise to this height before it 
eomlenses, and Avhen it does condense it im- 
mediately freezes, Avhieh makes it take on 
these peculiar hnuus that would no doubt 
conform Aery closely to the frost-j>ietures 
on tlie AviiidoAV-pane if it Avere not for the 
disturbing influences of air currents at this 
altitude. Tflie fact that they are ice- or 
frost-elouds instead of water-elonds gives 
them that peculiar Avhileuess ami brighluess 
of appearance. If ordinary clouds are Avater- 
diist, these high clouds may be called iee- 
dnst. Sometimes Ave see them lying in 
bands or threads running across the sky in 
the direction that the Avind bloAvs. Their 
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form is undoubtedly a resultant of the 
struggle between the air currents and the 
tendency of crystallized water to arrange 
itself in certain definite linos or forms. — 
Elisha Gray Nature's Miracles, vol. i, ch. 
9, p. 73. (F. H. & H., 1900.) 

1540. ICE>-CRYSTALS SHOWN IN 
SOLID BLOCK — Revealing Power of Light — 
Hidden Structure Made Manifest. — ^There is 
a way of showing the regularity in the 
structure of ice, a very simple and in- 
genious method devised by Professor Tyn- 
dall. His plan is this: he takes a slab of 
ice and causes a ray of light to pass through 
it at right angles to the surface of freezing, 
and then fall on a white screen behind 
Now this ray of light is accompanied by 
heat, and the heat serves partially to melt 
the ice through which it passes; but it does 
not melt a hole right through the ice; it melts 
a particle here and a particle there, and 
in doing so reveals the structure that was 
previously undiscernable. By melting a par- 
ticle here and there the transparency of the 
ice is interrupted, and the screen now re- 
veals a number of figures known as ice- 
flowers, each of which has a bright spot in 
the center, and, like a snow-crystal, has six 
rays, inclined to one another at precisely 
the same angle, and variously adorned with 
symmetrical outgrowths. — Chisholm Na- 
ture-Studies, p. 27. (Hum., 1888.) 

1541. ICE-HOUSE, A NATURAL-Fro- 

sen Drifts Buried for Ages — Siberia^i Mam- 
moths. — If it be true that tlie carcass of 
the mammoth was embedded in pure ice, 
there are two ways in which it may h:ive 
been frozen in. We may sup])ose the ani- 
mal to have been overwhelmed by drift- 
snow. I have been informed by Dr. Kich- 
ardson that in the northern parts of Amer- 
ica, comprising regions now inhabited by 
many herbivorous (juadrupeds, the drift- 
snow is often converted into permanent 
glaciers. It is commonly blown over the 
edges of steep cliffs, so as to form an in- 
clined talus hundreds of feet high; aiul 
when a thaw commenees, torrents rush from 
the land and tlirow down from the top of 
the cliff alluvial soil and gravel. This new 
soil soon becomes covered with vegetation, 
and protects the foundation of snow from 
the rays of the sun. Water occasionally 
penetrates into the crevices and pores of 
the snow; but, as it soon freezes again, it 
serves the more rapidly to consolidate the 
mass into a compact iceberg. It may some- 
times happen that (‘uttle grazing in a val- 
ley at the base of such cliffs, on the borders 
of a sea or, river, may be overwhelmed and 
at length enclosed in solid ice, and then 
transported towards the polar regions. — 
Lyell Principles of (Jeology, bk. i, ch. 6, p. 
85. (A., 1854.) 

1542. ICE-SHEET OVER NORTHERN 
ITALY — Tfie Glacml Epoch. — The glaciers on 
the southern sides the Alps were hardly 
less extensive than on the northern. They 


descended the valleys, they passed over the 
sites of the Italian lakes and on to the 
plains of Piedmont and Lombardy. 'Round 
one group of moraines the tide of battle 
ebbed and flowed in the struggle of Sol- 
ferino. — Bonney Ice-work, Present and Past, 
pt. i, ch. 1, p. 35. (A., 189G.) 

1543. ICE-STORMS IN FORESTS— 

Melting Snoto Congealed on Trees — Blocks 
of Ice Hurled Doicn. — Snow may act de- 
structively ... by giving rise to what 
are known as ice-storms in forests. When 
snow' falls in forests, and especially in for- 
ests of coniferous trees, such as are most 
abundant in those regions wdiere snow falls 
most plentifully, the branches of these ever- 
greens become laden with a heavy weight of 
snow, which they may bear until the snow, 
has been converted by partial melting and 
subsequent refreezing into solid lumps of 
ice. These present a still greater surface 
for the reception of fresh snow% which may 
be converted into ice in its turn. Some- 
times these accumulations attain suck a 
w’eight that the branches can no longer sup- 
port them. The topmost, weakest branches 
give way and fall down wdth the lumps of 
ice that they carry. These, acquiring im- 
petus as they fall, strike against the lower 
branches and break them off. Thus the 
process of destruction is accelerated. The 
agitation is communicated to the contigu- 
ous trees, and from these to others, and thus 
in a brief space of time large areas in a 
forest may be in great part destroyed. — 
Chisholm Naturc-Studics, p. 32. (Hum., 
1888.) 

1544. IDEA BEHIND PHENOMENA— 

The First Law of Motion — Not One In- 
stance of Its Operation Frer Known-^Hc- 
vealed to Scientific Faith Only. — The law' is 
that all motion is in itself (that is to say, 
except as affected by extraneous forces) uni- 
form in velocity and rectilinear in direc- 
tion. Thus according to this law' a body 
moving, and not subject to any extraneous 
force, would go on moving forev(*r at the 
.same rate of velocity, and in an e.xactly 
straight line. 

Now', there is no such motion as this ex- 
isting on tlu* earth or in the heavens. It is 
an abstract idea of motion which no man 
has ever or can ever 8(‘e exemplified. Vet 
a clear apprehension of this abstract idea 
was necessary to a right understanding and 
to the true explanation of all the motions 
which are actually seen. It was long before 
ibis idea was arrived at. There w'as «a real 
difliciilty in conceiving it. because not only 
is there no such motion in Nature, but there 
is no possibility by artificial moans of fjro- 
diicing it. It is impossible to release any 
moving body from the impulsc.9 of extra- 
neous force. The first law of motion 
therefore a purely abstract idea. It repre- 
sents a rule which never operates as we con- 
ceive it in itself, but is always complicated 
wi^h other rules which produce a corre- 
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spending complication in result. Like many 
other laws of tlie same class, it was discov- 
ered, n8t by looking outward, but by looking 
inward; not' by observing, but by thinking. 
— ^^Vrgyll Hcign of Law, cli. 2, p. t>5. 

( Burt. ) 

1545. IDEA OF MATHEMATICIAN 
REALIZED IN CRYSTAL— T/icon/ of Undu- 
lations Verified. — Ell'ects [of refraction] 
which, without a theoretic clue, would leave 
the human mind in a jungle of phenomena 
without harmony or relation, were organic- 
ally connected by the theory of undulation. 

The theory was applied and verified in all 
directions, Airy being especially conspicuous 
for the severity and conelusiveness of his 
proofs. The most remarkable verification 
fell to the lot of the late Sir William Ham- 
ilton, of Dublin, who, taking up the theory 
where Fresnel had left it, arrived at tlie 
conclusion that at four special points of 
the “ wave-surface ** in double-refracting 
crystals the ray was divided, not into two 
pacts, but into an infinite number of parts, 
forming at these points a continuous conical 
envelope instead of two images. No human 
eye had ever seen this envelope w’hen Sir 
William Hamilton inferred its existence. 
He asked Dr. Lloyd to test experimentally 
the truth of his theoretic conclusion. Lloyd, 
taking a crystal of aragonite, and following 
with the most scrupulous exactness the in- 
dications of theory, cutting the crystal 
where theory said it ought to be cut, ob- 
serving it where theory said it ought to 
be observed, discovered the luminous envel- 
ope which had previously been a mere idea 
in the mind of the mathematician. — Tyn- 
dall Lectures on Light, p, 212. (A., LSfiS.) 

1546. IDEAS, ABSTRACT, OF SLOW 
GROWTH — Not To Be Attributed to Primitive 
Man — Convention of Lnergg or Force Late 
and DiffivuU — Powers of \aturc Pegorded 
as Energies of Persons. — When, again, we 
are told by Sanskrit scholars that the ear- 
liest religious conceptions of the Aryan race, 
as exhibited in the Veda, were pantheistic, 
and that the gods they worshiped were 
** deifications ” of the forces or powers of 
Nature, we are to remember that this is an 
interpretation, and not a fact. It is an in- 
terpretation, too, which assumes the famili- 
arity of the human mind, in the ages of its 
infancy, with one of the most doubtful and 
difficult coTiceptions of modern science — 
namely, the abstract conception of energy 
or force as an in^joparable attribute of mat- 
ter. The only fact, divested of all j)recon- 
eeptions, which these scliolars liave really 
ascertained is that in compositions wdiieii 
^le confessedly poetical the energies of Na- 
ture \vere habitually addressed as the ener- 
gies of personal or living beings. But this 
lact does not in the least involve the sup- 
position that the energies of Nature which 

re thus addressed had, at some still earlier 
^och, been regarded under the aspect of 
enal forces, and had afterwards come 


to be personified; nor docs it in the least 
involve the other supposition that, when 
so personified, they were really regarded as 
so many dilFerent beings absolutely sepa- 
rate and distinct from each otluT. Both 
of these suppositions may indeed be matter 
of argument, but neither of them can be 
legitimately assumed. — Argyll Unity of 
NaUtre, ch. 12, p. ,‘303. (Burt.) 

1547. IDEAS NOT OBJECTS, BUT 
PROCESSES — Comparison of Thinking to Wri- 
ting. — As a mattei* of fact, ideas, like all 
other mental experiences, are not objects, 
but processes, occurrences. The idea which 
w^e refer back to a previous one, when we 
apprehend it as similar to that, is no more 
the earlier idea itself than the word which 
w’e write or the picture which w^e draw is 
identical with the same word which w^e 
wrote previously or the similar drawing 
w’hich w'e made some time ago. Indeed, you 
will see, if you consider the complex con- 
ditions under which our inner experience 
arises, that nothing like the same degree 
of similarity hetwccn the earlier and the 
later product can be expected here as may 
he found iimler certain eircumstanees in the 
lield of external actions like writing and 
drawing, 'the circumstance that new proc- 
esses exhibit relations and similarity to 
others previously existing can no more prove 
the oontinui'd existence of the idea as such 
than it can be inferred from the similarity 
of the movement of the pen in WTiting a 
definite word now’ to that involved on a for- 
mer oeeasiun, that this movement has con- 
tinued to exist in an invisible form from 
the time it was first made, and has simply 
become visible again when wo have written 
the word anew’. — W i ndt Psgehology, lect. 
10, p. 2:30. (Son. & Co., 1800.) 

1 548. IDENTIFICATION OFTEN FAL- 

LACIOUS — Witness Sef.s the Kri)eeted — Forma 
Pecognized in “ Materializing Seances .*' — 
Testimony to personal identity is prover- 
bially fallacious for similar reasons [viz.: il- 
lusion through ])reconceptionl. A man has 
witnessed a rapid crime or accident, and 
carries awa^ his mental image. Later he 
is eoufronted by a prisoner whom he forth- 
with perceives in the light of that image, 
and recognizes, or “ identifies,” as a par- 
ticipant, altho he may never have been 
near the spot. Similarly at the so-called 
“ materializing seances which fraudulent 
inodiums give: in a dark room a man sees 
a gauze-robed figure w’ho in a whisper telhs 
him she is the spirit of his sister, mother, 
wife, or child, and falls upon his nock. The 
darkne.ss, the previous forms, and the ex- 
pectancy have so filled his mind with pre- 
monitory images that it is no wonder he 
perceives what is suggested, 'fhese fraudu- 
lent si^auces ” w’Oiild furnish most precious 
documents to the psyehology of perception, 
if they could only be satisfactorily impiired 
into.-^AMES Psneholnag. vol. ii, ch. 19, p. 
97. (11. 11. & Co., 1899.) 
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1549. IDIOCY A MANUFACTURED 
ARTICLE — Rewmpenae of Violated Law — In- 
temperance a Fruitful Cause of Imbecility. 
— The congenital idiot is deprived of his 
human birthright; for he is born with such 
a defect of brain that he cannot display 
any or can only display very feeble and 
inrperfoct mental functions. From no fault 
of his own is he thus afllicted, seeing that 
he must be held innocent of all oiTense but 
the ollVnse of his sliare of original sin; but 
it is nowise so clear that it is not from 
some fault of his parents. It is all too 
true that in many cases tliere has ob- 
servably been a neglect or disregard of the 
laws which govern the progress of human de- 
velopment through the ages. Idiocy is indee<l 
a manufactured article; and althowe are. not 
always able to tell how it is manufactured, 
still its important causes are known and 
are within control, ^lany cases arc dis- 
tinctly traceable to parental intemperance 
and excess. Out of 300 idiots in Massa- 
clnisetts, Dr. Howe found as many as 145 
to be the offspring of intemperate parents; 
and there are numerous scattered observa- 
tions which prove that chronic alcoholism 
in the parent may directly oc<'asion idiocy in 
the child. [See Alcohol ami Hekkdity.] 

I think, too, tliat there is no reasonable 
question of the ill-effects of marriages of 
consanguinity; that their tendency is to 
produce degeneracy of tin* race, and idiocy 
as the extiemest form of sucli d(*gcn<‘racy. — 
Maldsley Body and Mind, Icct. 2, p. 41. 
(A., 1898.) 

1550. IGNORANCE, CONSCIOUS, A 

STEP TOWARD KNOWLEDGE— It [Frofes 
sor Lockyer’s theory of <lissociation of chem- 
ical elements] brings us face to face with 
the mysteries of the ultimate constitution 
of matter, and of its relations to the vi- 
brating medium tilling space. It makes our 
ignoraiu'c on th(*se subjects seem at once 
more dense and more definite. Neverthe- 
less, this in itself (tho the saying appears 
paradoxical) constitut(‘s an advance. Un- 
felt ignorance persists. Ignorance that is 
stricken with uneasy self-(*onsciousness is 
already on the way to be turned into knowl- 
edge. — F lerke History of Astronomy, pt. ii, 
ch. 4, p. 2(11. (HI., IHWA,) 

1551. IGNORANCE, HUMAN, IMAG- 

INES CAPRICE IN NATURE— The flowers of 
orchids, in their strange and endless div<'r- 
sity of shape, may be conipared with the 
great ver(el>rate cl.i.ss of fish, or still more 
appropriately with tropical homopterous in- 
sects, whicli appear to us as if they had 
been modeled in the wildest caprice, but 
this no doubt is due to our ignorance of 
their requirenienls and conditions of life. — 
Darwin Fertilization of Orchids, ch. 7, p. 
224. (A., 181)8.) 

1552. IGNORANCE NOT THE MOTHER 
OF THE SUBLIME — Scienoe Kxaltnioa Truer 
Sublimity — The lacty of Astronomy Sur- 
pass All Poetic Ideals, — Writers who know 


nothing of the true poetry of modern science 
have supposed that the perception of tho 
sublime is born of ignorance, and tJhat to 
admire it is necessary not to know. This, 
is assuredly a strange error, and the best 
proof of it is found in the captivating charm 
and the passionate admiration which divine 
science now inspires, not in some rare minds 
only, but in thousands of intellects, in a 
hundred thousand readers impassioned in 
the search for truth, surprised, almost 
ashamed, at having lived in ignorance of 
and indifference to these splendid realities,, 
anxious to incessantly enlarge their con- 
ception of things eternal, and feeling ad- 
miration increasing in their dazzled minda 
in proportion as they penetrate farther into 
infinitude. What was the nnivorse of Moses 
of .lob, of Hesiod, or of Cicero, compared Ic 
ours! Search through all the religions mys 
tcrics, in all tlie surprises of art, painting 
music, the theater, or romance; search foi 
an intellectual contemplation wdiich pr*) 
duces in the mind the impression of truth 
of grandeur, of the sublime, like astronom- 
ical contemplation ! — Flammariox Popu- 
lar Astronomy, bk. vi, eh. 1, p. 554. (A.) 

1553. IGNORANCE OF MAN AS TO 
RELATIONS OF ORGANIC LIFE -Allevia- 
tions of Struyylc for Life. — It is good 
thu.H to try in imagination to give any 
one species an advantage over another. 
Probably in no single in.'<tan(*e should ^ve 
know' what to do. I'his ought to eonviiici- 
ns of our ignorance on the mutual relation.-^ 
of all organic ladiigs, a conviction as nec<'s- 
.sary as it is dilficult to acquire. All that 
we can do is to keep .steadily in mind that 
each organic being is striving tp increase 
in a geometrieal ratio; that each, at some 
period of its life, during some season of 
the year, during each generation, or at in- 
tervals, has to struggle for life and to suiVer 
great de.siruclion. When we rellect on this 
struggle WT may console ourselves witli the 
full belief that the war of Nature is not in- 
cessant, that no fear is felt, that death is 
generally prompt, and that the vigorous, 
the healthy, and the happy survive and mul- 
tiply. — Darwin Oriyin of Species, cli. 3, p. 
72. (Hurt.) 

1 554. IGNORANCE OF NATURAL LAWS 

— Air \ot To Be Xaiiyated by Buoyancy . — 
On the earth and on the sea man has at- 
tained to f)ow'ers of lo(?omotion with which 
in strength, endurance, and in velocity, no 
animal movement can compare. But the air 
i.s an element on which he cannot travel — 
an ocean which he cannot navigate. The 
birds of heaven are still his envy, and on 
the paths they tread he cannot follow. 
yet! for it is not certain tliat this ex<‘lusion 
is to be perpetual. His failure has resulted 
quite as much from his ignorance of natural 
law.', as from his inability to meet the con- 
ditions which they demand. All attempts 
to guide bodies buoyant in the air 
be fruitless. Balloons are mere toys. No 
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flying animal has ever been formed on the 
principle of buoyancy. Birds and bats and 
dragons have been all immensely heavier 
than the air, and their weight is one of the 
forces most essential to their flight. Yet 
there is a real impediment in the way of 
man navigating the air — and that is the ex- 
cessive weight of the only great mechanical 
moving powers hitherto placed at his dis- 
posal. When science shall have discovered 
some moving power greatly lighter than 
any we yet know, in all probability the 
problem will be solved. But of one thing 
we may be sure — that if man is ever des- 
tined to navigate the air it will be in ma- 
chines formed in strict obedience to the me- 
chanical laws which have been employed 
by the Creator for the same purpose in 
flying animals. — Argyll licign of Law, ch. 
3, p. 101. (Burt.) 

1 555. ILLUMINATION OF OCEAN BY 
PHOSPHORESCENT ANIMALS— lo give an 
example of the extent to which the illumina- 
tion due to phosphorescent organisms may 
reach, I may <piole a passage from the wri- 
tings of the late Sir Wyville 'riiomson: 

“ After leaving the Cape Verde Islands 
the sea was a perfect blaze of phosphores- 
cence. There was no moon, ami alilio the 
night was perfectly clear and the stars 
shone brightly, the luster of the heavens 
was fairly eclipsed by that of the sea. It 
was easy to read the smallest print, sifting 
at the after-port in my cabin, and tlie bows 
shed on either side rapidly widening wedges 
of radianc(» so vivid as to throw tlie sails 
and rigging into distinct lights ami shad- 
ows.” — Hickson Fauna of the Dap ^Vu, 
ch. 2, p. 20. (A., 1804.) 

1550. ILLUSION AT SEA— Ewptg Cap 
and Coat As.sumc (tuiso of Fnginar . — 1 was 
lying in my berth in a steamer listening to 
the .sailors holystone the dt*ek outside, wlieii, 
on turning my eyes to the wimlow, I per- 
ceived with perfect distinctness that the 
chief engineer of the vessel had entered my 
stateroom, ami was standing looking 
through the wimlow at the men at work 
I’.pon the guards. Surprised at his intrusion, 
and also at his intent ness and immobility. 1 
remained watching him and wondering how 
long he would stand thu.s. At last I spoke; 
but getting no reply sat up in my berth, ami 
then saw that what I had taken for tlie 
engineer was my own cap and coat banging 
on a peg beside the wimlow. The illusion 
was complete; the engineer was a peculiar- 
looking man, and I saw him unmistakably; 
but after the illusion had vanished I foumi 
it hard voluntarily to make the cap and 
coat look like him at all. — tlAMES Psgchol- 
vol. ii, ch. 19, p. 101. (11. II. & t o., 

1899.) 

1557. ILLUSION DUE TO RELATIVE 
SENSATIONS — Opj) 08 ites, an Heat and Cold, 
Combine in a Contradiction. — Another stri- 
ding example is that of our sense of the 
temperature of objects, which is knowm to 


be strictly relative to a previous sensation, 
or more <?orrectly to the momentary condi- 
tion of the organ. Yet, tho every intel- 
ligent person knows this, the deeply root- 
ed habit of making sensation the measure 
of objective quality asserts its sway, and 
frequently leads us into illusion. The well- 
known experiment of fust plunging one 
hand in cold water, the other in hot, and 
then dipping them both in tepid, is a start- 
ling example 'of this organized tendency. 
For here w'e are strongly disposed to accept 
the palpable contradiction that the same 
water is at once warm and cool. — Sully 
Illusions, ch. 4, p. 05. (A., 1807.) 

15*58. ILLUSION OF ABSENCE OF 
LIFE — Earth at Few Milen' Distance Seems a 
Dead World . — When [astronomers] declare 
that the moon is uninhabited because they see 
nothing moving, they are singularly deceived 
in the value of telescopic testimony. At some 
miles high in a balloon, with a clear sky 
and beautiful sunsliine, we distinguish with 
the naked eye towns, wrxxN, fields, mead- 
ows, rivers, roads; but we see nothing 
moving, ami the impression felt directly (1 
have often exjxTicnced it in my aerial voy- 
ages) is of silence, solitmle, and the ab- 
.sence of life. Living beings are no longer 
visible, and if we did not know that there 
are liarvc>t-im‘n in the fields, flocks in the 
meadows, birds in the woods, fish in the 
waters, tliere is nothing to make us realize 
their existmice. If, then, the earth seems 
like a dead world when seen from only a few 
miles' distance, what is it but illusion to 
assert that tin* moon is truly a dead w’orld, 
because we view it at 12t) miles or more? 
for it is only exc(‘ptionally that w'e can use 
the highc>t magnifying ])owcrs. and in gen- 
i*ral we do not apply to tho observation of 
the moon ])oweis exceeding a thousand. 
What, then, can we see of life at such a 
di'^taiu'c? AsMircdly nothing, for forests, 
])lants, cities, all would disappear. — Flam- 
AiAUioN Popular Astrunvmif, bk. ii, ch. 6, p. 
148. (A.) 

1550. ILLUSION OF MOVEMENT— 

Stationary Train Thought To lie in Motion 
— Si'nsat itjfi Due to Mental Infi'rrncc . — 
There is an illusion of movement of the op- 
posite sort witli which every one is familiar 
at railway stations. Habitually, when we 
ours»dves move forward, our entire Held of 
view glides backward over our retina. 
When our movement is due to that of the 
windowed carriage, car. or boat in which wc 
sit, all stationary objects visible through the 
window give us a sensation of gliding in 
the opposite direction. Hence, wdieiiever we 
get this sensation, of a window’ with all ob- 
jects visible through it moving in one direc- 
tion, wo react upon it in our customary w’ay, 
and perceive a stationary field of view, over 
which the window', and w'e ourselves inside 
of it, are passing by a motion of our own. 
(Consequently when another train comes 
alongside of ours in a station, and fills the 
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entire window, and, after standing still 
awhile, begins to glide away, we judge that 
it is our train which is moving, and that the 
other train is still. If, however, we catch 
a glimpse of any part of the station through 
the windows, or between the cars of the 
other train, tlie illusion of our own move- 
ment instantly disappears, and we perceive 
the other train to be the one in motion. 
This, again, is but making the usual and 
probable inference from our sensation. — 
James PsifchoJoqy, vol. ii, ch. 19, p. 90. 
(IL II. & Co., 1899.) 

1500. ILLUSION OF PERCEPTION— 

A Mothers ^'eedless Terror — The Seeing of 
Complcmcniary (^olors. — 'the eye also under 
some circumstances may lose its sensibility 
for particular colors, or be thrown into such 
an unusual state as to present all objects to 
the mind under the appearance of a false 
color. Thus, if a person looks fixedly for a 
time at a bright red object and then turns 
his eye to a white wall, he will perceive a 
green image of the red object depicted on 
the white surface. A lady of our acquaint- 
ance was once thrown into an alarming but 
laughable paroxysm of terror by an effect of 
this kind. 8he "had been for some hours at- 
tentively sewing on a bright crimson dress, 
when her attention was directed towards her 
child, who in its sport had thrown itself on 
the carpet; its face appeared of the most 
ghastly hue, and the affrighted mother 
screamed in agony that her child was in con- 
vulsions; the other inmates of the house 
hastened to her assistance, but they were 
surprised to find the little one smiling in 
perK'ct health. The sanity of tlie mother 
became the natural object of solicitude until 
the effect was properly referred to the im- 
pression made on her eye by the crimson 
cloth. — IIenkv Color- Blindness, Scientific 
Writings, vol. i, p. 234. (Sm. Inst., 1880.) 

1561. ILLUSION THE LOT OF ALL 

MEN — Absolute Truth Sought in Vain. — Not- 
withstanding the nattering supposition of 
common sense, that illusion is essentially an 
incident in abnormal life, the careful ob- 
server knows well enough that the case is 
far otherwise. There is, in(l(*e(l, a view of 
our race diametrically oppf)sed to the flat- 
tering opinion referred to above, namely, the I 
humiliating judgment that all men hahitu- [ 
ally err, or tiiat illusion is to la? regarded as j 
the natural condition of mortals. This idea 
has found expression not only in the cynical 
exclamation of the misanthropist that most 
men are fools, but also in tin* cry of despair 
that sometimes breaks from the weary 
searcher after, absolute truth, and from the 
poet when impressed with Hie unreality of 
his early ideals. — Si lly Illusions, ch. I, p. 

2. (A., 1897.) 

1562. ILLUSION THROUGH MENTAL 
SUGGESTION — The following, related by Dr. 
Tuke, shows in an admirable manner how 
similar impressions mav be revived, and fal- 
sify the perceptions of a number of persons: 


“ During the conflagration at the Crystal 
Palace, in the winter of 1866-67, when the 
animals were destroyed by the fire, it was 
supposed that the chimpanzee had succeeded 
in escaping from its cage. Attracted to the 
roof with the expectation in full force, men 
saw the unhappy animal holding on to it 
and writhing in agony to get astride one of 
the iron ribs. It need not be said that its 
struggles were watched by those below with 
breathless suspense, and, as the newspapers 
informed us, ‘ with sickening dread.* But 
there was no animal whatever there; and 
all this feeling was thrown away upon a 
tattered piece of blind, so torn as to re- 
semble to the eye of fancy the body, arms, 
and legs of an ape!” — Eldridqe-Gueen 
Memory and Its Cultivation, pt. i, ch. 7, p. 
172. (A., 1900.) 

1 563. ILLUSION THROUGH PRECON- 
CEPTION — Seemg the Expected . — We [some- 
times] perceive a wrong object because our 
mind is full of the thought of it at the 
time, and any sensation which is in the 
least degree connected with it touches off, 
as it were, a train already laid, and gives 
us a sense that the object is really before 
us. Here is a familiar example: 

“If a sportsman, while shooting wood- 
cock in cover, sees a bird about the size and 
color of a woodcock get up and fly through 
the foliage, not having time to see more 
than that it is a bird of such a size and 
color, he immediately supplies by inference 
the other qualities of a woodcock, and is 
afterward.s disgusted to find that he has 
shot a thrush. 1 have done so myself, and 
could hardly believe that the thrush was the 
bird I had fired at, so complete was my men- 
tal supplement to mj visual perception.” 

As with game, so with enemies, ghosts, 
and the like. Any one waiting in a dark 
place and expecting or fearing strongly a 
certain object, will interpret any abrupt sen- 
sation to mean that object’s presence. The 
hoy playing “ I spy,” the criminal skulking 
from his pur.suers, the superstitious person 
hurrying through the woods or past the 
churchyard at midnight, the man lost in the 
woods, the girl who tremulously has made 
an evening appointment with her swain, all 
are subject to illusions of sight and sound 
which make their hearts beat till they are 
dispelled. — flAMES Psychology, vol. ii, ch. 19, 
p. 95. (II. II. & Co., *1899.) 

1564. ILLUSIONS IN NATURE— The 

! Specter of the Brocken . — There is a wonder- 
I ful exhibition of shadow to be seen under 
; certain conditions of the atmosphere on one 
I of the peaks of the Hartz Mountains, called 
the Brocken. If one or more people stand 
on the summit at sunrise they can sec an 
enlarged shadow of themselves as well as 
the to]) of the mountain, together with a 
house with a tower on it, standing out 
against the sky in enormous proportions; 
the clouds and mist form a screen to catch 
the shadows, and, while it is as easily ex* 
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plained as the shadow of a tree in the sum- 
mer sunshine, it has an uncanny appear- 
ance. It is called the “ Specter of the 
Brocken,” and has been looked upon with 
superstitious awe by the ignorant people for 
ages past. This specter may be seen both 
at sunrise and at sunset, but of course on 
[>pposite sides of the mountain. — ^Elisha 
Gray Nhture*s Miracles, vol. ii, ch. 27, p. 
216. (F. H. &H., 1900.) 

1565. ILLUSIONS OF SIGHT— .Spcc- 
trum Seen in Darkness — Newton's Experi- 
ence , — Sir Isaac Newton was able to recall 
[the spectrum] by going into the dark and 
directing his mind intensely, “ as when a 
man looks earnestly to see a thing which is 
difficult to be seen,” and this [image], after 
a frequent repetition of this process, came 
(he says) to return “ as often as I began to 
meditate on the phenomena, even tho I lay 
in bed at midnight with my curtains 
drawn.” For altho phenomena of this class 
are often regarded as ocular spectra pro- 
duced by retinal change, their reproduction 
by mental states seems to place them in the 
same category as the visual sensations 
which are distinctly reproduced by memory 
— that is, by cerebral change. In fact, there 
is such a gradational transition from the 
one state to another that it seems clear that 
they have a common origin. — Carpenter 
Mental Physiology, bk. i, ch. 4, p, 165. (A.. 
1900.) 

1566. ILLUSIONS OF TOUCH— False 
Interpretation of True Perception , — ^The dif- 
ferent degrees of sensitiveness possessed by 
different parts may give rise to errors of 
judgment in estimating the distance between 
two points where the skin is touched. Thus, 
if blunted points of a pair of compasses 
(maintained at a constant distance apart) 
be slowly drawn over the skin of the cheek 
toward the lips, it is almost impossible to 
resist the conclusion that the distance be- 
tween the points is gradually increasing. 
When they reach the lips they •seem to be 
considerably further apart than on the 
cheek. Thus, too, our estimate of the size 
of a cavity in a tooth is usually exaggerated 
when based upon sensation derived from the 
tongue alone. Another curious illusion may 
here be mentioned. If we close the eyes, and 
place a small marble or pea between the 
crossed fore and middle fingers, we seem to 
he touching two marbles. This illusion is 
due to an error of judgment. The marble is 
touched by two surfaces which, under ordi- 
nary circumstances, could only be touched 
hy two separate marbles, hence the mind, 
taking no cognizance of the fact that the 
fingers are crossed, forms the conclusion 
th^ two sensations are due to two marbles. 

, “^Baker Handbook of Physiology, vol. ii, 

19, p. 166. (W. W., 1886.) 

ELUSIONS USED IN HEATHEN 

Images of Oods Formed by Concave 

irrors . — A stick half immersed in water 


always looks broken, however well we may 
know that the appearance is due to the 
bending of the rays of light. Similarly, an 
echo always sounds as tho it came from 
some object in the direction in which the 
air-waves finally travel to the ear, tho we 
are perfectly sure that these undulations 
have taken a circuitous course. It is hardly 
necessary to remind the reader that the 
deeply organized tendency to mistake the 
direction of the visible or audible object in 
these cases has from remote ages been made 
use of as a means of popular delusion. 
Thus, we are told by Sir D. Brewster, in his 
entertaining “ Letters on Natural Magic ” 
(letter iv), that the concave mirror was 
probably used as the instrument for bring- 
ing the gods before tho people. The throw- 
ing of the images formed by such mirrors 
upon smoke or against fire, so as to make 
them more distinct, seems to have been a 
favorite device in the ancient art of necro- 
mancy. — Sully Illusions, ch. 5, p. 73. (A., 
1897.) 

1568. IMAGES OF MEMORY MAT 
HAVE A KIND OF OBJECTIVE PRESENT 
EXISTENCE — It is only when the sting of 
the recollection is removed, when, for ex- 
ample, the calling-up of the image of a lost 
friend is no longer accompanied with the 
bitterness of futile longing, that a healthy 
mind ventures to nourish recollections of 
such remote events and to view these as 
part of its recent experiences. In this case 
the mnemonic image becomes transformed 
into a kind of present emotional possession, 
an element of that idealized and sublimated 
portion of our experience with which all 
imaginative persons fill up the emptiness of 
their actual lives, and to which the poet is 
wont to give an objective embodiment in 
bis verse. — Sully Illusions, ch. 10, p. 261. 
(A., 1897.) 

1 569. IMAGINATION, CREATIVE— 3/o- 

zarPs Composing, — Mozart describes thus 
his manner of composing: First, bits and 
crums of the piece t*ome and gradually join 
together in his mind; then, the soul getting 
warmed to the work, the thing grows more 
and more, “ and I spread it out broader and 
clearer, and at last it gets almost finished 
in my head, even when it is a long piece, so 
that I can see the whole of it at a single 
glance in my mind, as if it were a beautiful 
painting or a handsome human being; in 
w’hich way I do not hear it in my imagina- 
tion at all as a succession — the way it must 
come later — but all at once, as it w^ere. It 
is a rare feast! All the inventing and 
making goes on in me as in a beautiful 
strong dream. But the best of all is the 
hearing of it all at once.”— James Psychol- 
ogy, vol. i, ch. 9, p. 255. (II. II. & Co., 
1899.) 

1570. IMAGINATION DISTORTING 
FACT — Seaman*H Strange Tale — Scientific Ha- 
sis of Story , — Another animal, a zoophyte, 
consists of a thin, straight, fleshy stem, 



IniAgliiatioa 


SCIENTIFIC SIDE-LIGHTS 


with alternate rows of polypi on each side, 
and surrounding an elastic stony axis, vary- 
ing in length from eight inches to two feet. 
The stem at one extremity is truncate, but 
at the other is terminated by a vermiform 
fleshy appendage. ... At low water 
hundreds of these, zoophytes might be seen, 
projecting like stubble, with the truncate 
end upwards, a few inelies above the surface 
of the muddy sand. Wlien touched or pulled 
they suddenly drew themselves in with force, 
so as nearly or quite to disappear. . . . 

It is always interesting to discover the foun- 
dation of the strange tales of the old voy- 
agers; and I have no doubt but that the 
habits of this Virgularia explain one such 
case. Captain Lancaster, in his voyage in 
1601, narrates that on the sea-sands of the 
Island of {Sombrero, in the East Indies, he 
“ found a small twig growing up like a 
young tree, and on offering to pluck it up it 
shrinks down to the ground, and sinks, un- 
less held very hard. On being plucked up, a 
great worm is found to be its root, and 
as the tree groweth in greatness, so doth 
the worm diminish; and as soon as the 
worm is entirely turned into a tree it root- 
eth in the earth, and so becomes great. 
This transformation is one of the strangest 
wonders that I saw in all my travels: for 
if this tree is plucked up while young, and 
the leaves and bark stripped off, it becomes 
a hard stone when dry, much like white 
coral: thus is this worm twice transformed 
into different natures. Of these we gathered 
and brought home many.” — Darwin Mat - 
uralifif^s Voyage around the Worlds ch. 5, p. 
99. (A., 1898.') 

1571. IMAGINATION ELIMINATED— 

Photography vs. Drawing — The Artist Has 
More Discretion — The Camera More Abso- 
lute Faithfulness — Conduct of Testimony he- 
Iwrcn Conscientious Observers . — The skilful 
draftsman can show in the same picture 
details differing to any extent in intensity, 
while the photogra])h is, so to speak, limited 
to the reproduet ion of only one certain class 
of details at a time. Still we can always be 
sure that whatever a photograph does show 
is an autographic representation of fact, and 
not a figment of the imagination. This is 
not the case with drawings; for it is re- 
markable how widely two conscientious art- 
ists will differ in their represenUitions of 
the same object, seen by both with the same 
telescope, and under the same circumstances. 
As an accurate record of the number, posi- 
tion, and magnitude of the solar spots at 
any given time, the photograph is, of course, 
unexceptionable.— A'^OUNG '/Vie ch. 2, p. 
61. (A., 1898.) 

1572. IMAGINATION ESSENTIAL TO 
SCIENTIFIC RESEARCH -An intellectual 
and ideal combination of the facts already 
established often guides almost impercep- 
tibly the course of presage, elevating it as 
by a power of inspiration. How much has 
been enounced among the Indians and 


Greeks and during the Middle Ages, regard- 
ing the connection of natural phenomena, 
Avhich, at first either vague or blended with 
the most unfounded hypotheses, has, at a 
subsequent epoch, been confirmed by sure 
experience and then been recognized as a 
scientific truth! The presentient fancy and 
the vivid activity of spirit which animated 
Plato, Columbus, and Kepler must not be 
disregarded, as iif they had effected nothing 
in the domain of science, or as if they 
tended, of necessity, to draw the mind from 
the investigation of the actual. — Hummoldt 
Cosmos, vol. ii, pt. ii, p. 107. (H., 1897.) 

1573. IMAGINATION IMPORTS FALSE 
MATERIAL INTO SCENES OF MEMORY— 

Not only does our idea of the past become 
inexact by the mere decay and disappear- 
ance of essential features: it becomes posi- 
tively incorrect through the gradual incor- 
poration of elements that do not properly 
belong to it. Sometimes it is easy to see 
how these extraneous ideas get imported 
into our mental representation of a past 
event. Suppose, for example, that a man 
has lost a valuable searf-pin. His wife sug- 
gests that a particular servant, whose repu- 
tation does not stand too high, has stolen it. 
Wlien be afterwards recalls the loss, the 
chances are that he will confuse the fact 
with tlie conjecture attached to it. and say 
be remembers that this particular servant 
did steal the pin. Thus, the past activity 
of imagination serves to corrupt and par- 
tially falsify recollections that have a genu- 
ine ba.sis of fact. — SuixY Illusions, ch. 10, 
p. 264. (A., 1897.) 

1574. IMAGINATION IN SCIENCE- 

A Constructive Power — Ideas of Cause, 
(jraritation. Atomic Theory, and Keplers 
Laws, Its Products . — With accurate experi- 
ment and observation to work upon, imairi- 
nation becomes the architect of pliysieal 
theory. Newton’s passage from a falling 
apple to a falling moon was aq act of tlie 
prepared imagination, without which the 
“ laws of Kepler ” could never have been 
traced to their foundations. Out of the 
facts of chemistry the constructive imagina- 
tion of Dalton formed the atomic theory. 
Davy was richly endowed with the imagina- 
tive faculty, while with Faraday its o.yr- 
eise was incessant, preceding, accompanying, 
and guiding all his experiments. IHs 
strength and fertility as a discoverer are to 
be referred in great part to the stimulus of 
his imagination. Scientific men fight shy of 
the word because of its ultrascientific con- 
notations; but the fact is that without the 
exercise of this power our knowledge of 
Nature would be a mere tabulation of en- 
existences and sequences. We should still 
believe in the succession of day and nighf, 
of summer and winter; but the conception 
x>f force would vanish from our universe; 
causa] relations would disappear, and with 
them that science which is now binding the 
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parts of Nature into an organic whole. — 
Tyndall Fragments of Science, voL ii, eh. 
S, p. 104. (A., 1897.) 

1676. Checks of Reason 

and Observation , — Imagination is necessary 
to the man of science, and we could not 
reason on our present subject without the 
power of presenting mentally a picture of 
the earth’s crust cracked and fissured by 
the forces which produced its upheaval. 
Imagination, however, must be strictly 
checked by reason and by observation. — 
Tyndall Hours of Exercise in the Alps, ch. 
20, p. 230. (A., 1898.) 

1570. Mythology Sug- 

gests Botanical Names , — Linnaeus gave the 
name Andromeda after the Ethiopian maid 
whose mother’s over-great boasts of tlic 
daughter’s beauty made her the victim of 
Poseidon’s wrath. Linnjcus justified his 
procedure by a remarkable play of fancy: 

“ This most choice and beautiful virgin 
gracefully erects her long and shining neck 
(the peduncle), her face with its rosy lips 
(the corolla) far excelling the best pigment. 
She kneels on the ground with her feet 
bound (the lower part of the stem incum- 
bent), surround<‘d with water, and fixed to 
a rock (a projecting clod), exposed to 
frightful dragons (frogs and newts). She 
bonds her sorrowful face (the flower) to- 
wards the earth, stretches uj) her innocent 
arms (the branches) toward heaven, worthy 
of a better place and happier fate, until the 
welcome Perseus (summer), after conquer- 
ing the monster, draws her out of the water 
and renders her a fruitful mother, when she 
raises her head (the fruit) erect.” — (Jill 
Address before the Amcr. Assoc, for the Ad- 
nnicemcnt of Science, Smithsonian Report 
for tSOG, pp. 457-83. 

1577. Producing Effects 

in the World of Fact . — This conception of 
physical theory [of light] implies, as you 
perceive, the exercise of the imagination. 
l)o not be afraid of this word, which seems 
to render so many respectable people, both 
in the ranks of science and out of them, 
nneomfortable. That men in the ranks of 
''(‘ieiice should feel thus is, I think, a proof 
that they have sutTere<l themselves to be mis- 
led by the popular definition of a great 
faculty instead of observing its operation in 
tluir own minds. Without imagination we 
eainiot take a step beyond the bourn of the 
’Hero, animal world, perhaps not even to the 
^'dge of this one. But, in speaking thus of 
uuagination, I do not mean a riotous power 
"hich deals capriciously with facts, but a 
welbordercd and disciplined power, whose 
sole function is to form conceptions which 
flic intellect imperatively demands. Tmagi- 
thus exercised, never really severs 
Itself from the wwld of fact. This is the 
storehouse from which the materials for all 
!|s pictures are derived; and the magic of 
ns art consists, not in creating things anew, 
in so changing the magnitude, position, 


and other relations of sensible things as to 
render them fit for the requirements of the 
intellect in the subsensible world. — T yndall 
Lectures on Light, lect. 2, p. 43. (A., 1898.) 

1578. IMAGINATION MAY MAKE 
IDE^ WORLD ALMOST REAL-The higher 
feelings or emotions are distinguished from 
the simple .sense- feelings in being largely 
representative. Thus, a feeling of content- 
ment at any moment, tho no doubt condi- 
tioned by the bodily state and the character 
of the organic sensations, or cfenesthesis, 
commonly’' depends for the most part on in- 
tellectual representations of external cir- 
eumstanees or relations, and may be called 
an ideal foretaste of actual satisfactions, 
such as the pleas\ires of success, of eom- 
pauionshi]), and so on. Tliis being so. it is 
easy for imagination to call u]) a semblance 
of these higher feelings. Since they depend 
largely" on representation, a mere act of 
representation may sufTice to excite a degree 
of the feeling hardly distinguishable from 
the actual one. Thus, to imagine myself as 
contented is really to see myself at the 
moment as actually contented. Again, the 
actor, tho ... he does not feel all that 
the spectator is apt to attribute to him, 
tends, when vividly representing to liimself 
a particular sliade of feeling, to regard him- 
self^ as actually feeling in this way. Thus, 
it^ i.s said of CJarrick, that wlien acting 
Kichard 111. lie felt himself for tlie moment 
to be a villain. — Sully Illusions, cli. 8, p. 
199. (A., 1897.) 

157 O. IMAGINATION, P 0 E T I C , OF 
GREAT DISCOVERER — Scientific Insight 
Fenct rates the I nlxnoirn — ('olumbtis Infers 
a ('ontinrnt — Orinoco Thought a River of 
Paradise — 'Hie ap|)('arance of this region 
[near the mouth of the Orinoco] first con- 
vinced the bold navigator Columbus of the 
existem e of an American continent. “ Such 
an enormous Ixxly of frt'sli water,” con- 
cluded this acute observer of Nature, “ could 
only bo collected from a river having a long 
course; the land, therefore, which supplied 
it must be a eoutiuenl and not an island.” 
-\s, according to Arrian, the companions of 
Alcxamh'r. when they penetrated across the 
snow-crowned summits of Paropamisus. be- 
lieved that they recognized in the eroeoilile- 
teeming Indus a part of tlie Nile, so Colum- 
bus, ill bis ignorance of the similarity of 
physiognomy which eharaeterizes all the 
]>rodiuts of the climate of palms, imagined 
that the new continent was the eastern 
I'oast of the far-projecting Asia. The grate- 
ful coolness of the evening air. the ethereal 
purity of tho starry firmament, the balmy 
fragrance of flowers, wafted to him by the 
land breeze — all led him to suppose (as we 
are told by Herrera, in tho “ Decades *’) that 
he was approaching the Garden of Eden, the 
sacred abode of our first parents. The Ori- 
noco seemed to him one of tlic four rivers 
which, according to the venerable tradition 
of the ancient world, flow’cd from Paradise 
to w’atx'r and divide the surface of the earth, 
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newly adorned with plants. This poetical 
passage in the Journal of Columbus, or 
rather in a letter to Ferdinand and Isabella, 
written from Haiti in October, 1498, pre- 
sents a peculiar psychological interest. It 
teaches us anew that the creative fancy of 
the poet manifests itself in the discoverer 
of a world no less than in every other form 
of human greatness. — Humboldt Views of 
Nature, p. 155. (Bell, 1S96.) 

1580. IMAGINATION PRODUCING 
FAINTNESS — “A clergyman told me that 
some time ago suspicions were entertained 
in his parish of a woman who was supposed 
to have poisoned her newly-born infant. The 
coffin was exhumed, and the procurator- 
fiscal, who attended with the medical men 
to examine the body, declared that he al- 
ready perceived the odor of decomposition, 
which made him feel faint, and in conse- 
quence he withdrew. But on opening the 
coffin it was found to be empty, and it was 
afterwards ascertained that no child had 
been born, and consequently no murder com- 
mitted.” — Bennet quoted by Carpenter 
in Nature and Man, bk. i, ch. 4, p. 158. 
(A., 1900.) 

1581. IMAGINATION STIMULATED 
BY STUDY OF 1^ ATVRR— Sublimity of a 
Tropical Night . — If I might be allowed to 
abandon myself to the recollections of my 
own distant travels I would instance, among 
the most striking scenes of Nature, the calm 
sublimity of a tropical night when the stars, 
not sparkling as in our northern skies, shed 
their soft and planetary light over the 
gently heaving ocean, or I would recall the 
deep valleys of the Cordilleras, where the 
tall and slender palms pierce the leafy veil 
around them, and waving on high their 
feathery and arrow-like branches, form, as 
it were, “a forest above a forest”; or 1 
would describe the summit of the peak of 
Teneriffe when a horizontal layer of clouds, 
dazzling in whiteness, has separated the cone 
of cinders from the plain below, and sud- 
denly the ascending current pierces the 
cloudy veil, so that the eye of the traveler 
may range from the brink of the crater, 
along the vine-clad slopes of Orotava, to the 
orange-gardens and banana-groves that 
skirt the shore. In scenes like these it is 
not the peaceful charm uniformly spread 
over the face of Nature that moves the 
heart, but rather the peculiar physiognomy 
and conformation of the land, the features 
of the landscape, the ever-varying outline 
of the clouds, and their blending with the 
horizon of the sea, whether it lies spread 
before us Jike a smooth and shining mir- 
ror or is dimly seen through the morning 
mist. All that the senses can but imperfect- 
ly comprehend, all that is most awful in 
such romantic scenes of Nature, may become 
a source of enjoyment to man, by opening a 
wide^ field to the creative powers of his 
imagination. Impressions change with the 
varying movements of the mind, and we 


are led by a happy illusion to believe that 
we receive from the external world that 
with which we have ourselves invested it. — 
Humboldt Cosmos, vol. i, int., p. 2(5. (H., 
1897.) 

1582. IMITATION A CONTROLLING 
HUMAN IMPULSE — Oivilizaiion Fovmded 

on It, — ^The instinct of imitating gestures 
develops earlier than that of imitating 
sounds [and] usually falls well inside the 
limits of the first year. Later come all the 
various imitative games in which childhood 
revels, playing “ horse,” “ soldiers,” etc., 
etc. And from this time onward man is 
essentially the imitative animal. His whole 
educability and in fact the whole history of 
civilization depend on this trait, which his 
strong tendencies to rivalry, jealousy, and 
acquisitiveness reenforce. “ Humani nihil a 
me alienum puto ” is the motto of each indi- 
vidual of the species, and makes him, when- 
ever another individual shows a power or 
superioritjr of any kind, restless until he 
can e.xhibit it himself. . . . And there 

is the imitative tendency which shows itself 
in large masses of men, and produces panics 
end orgies and frenzies of violence, and 
which only th||rarest individuals can act- 
ively withstand; This sort of imitativeness 
is possessed by man in common with other 
gregarious animals, and is an instinct in 
the fullest sense of the term, being a blind 
impulse to act as soon as a cei^ain percep- 
tion occurs. It is particularly hard not to 
imitate gaping, laughing, or looking and 
running in a certain direction if we see 
others doing so. Certain mesmerized sub- 
jects must automatically imitate whatever 
motion their operator makes before their 
eyes. A successful piece of mimicry gives 
to both bystanders and mimic a peculiar 
kind of esthetic pleasure. — James Psychol- 
ogy, vol. ii, ch. 24, p. 408. (H. H. & Co., 

1899.) 

1583. IMITATION INSTINCTIVE AND 
UNIVERSAIi — The Chief Element in theLeam- 
ing of Language. — From the first days of 
life we are surrounded by our fellow men ’ 
and imitate their actions. And these mim- 
etic movements are instinctive in charac- 
ter. As soon as the child’s consciousness is 
aroused from its first sleepy passivity, it be- 
gins to perceive the expressions of others’ 
emotions, and to respond to them by similar 
emotions with corresponding impulses. The 
continued imitation by which a child conics 
to learn the language that is spoken round 

it is impulsive, not voluntary. — Wundt Psy- 
chology, lect. 27, § 1, p. 396. (Son. A Co., 
1896.) 

1584. IMITATION SECURES THE 
CONTINUITY OF RACIAL LIFE— Soda! He- 
redity. — Man has always been recognized as 
the imitative animal par excellence. And 
there is hardly a book on psychology, how- > 
ever old, which has not devoted at least on« 
paragraph to this fact. . . . Each of nsi 

18 in fact what he is almost exclusively 
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bj virtue of his imitativeness. We become 
conscious of what we ourselves are by imi- 
tating others — ^the consciousness of what the 
others are precedes — the sense oi self grows 
by the sense of pattern. The entire accu- 
mulated wealth of mankind — languages, 
arts, institutions, and sciences — ^is passed 
on from one generation to another by what 
Baldwin has called social heredity, each gen- 
eration simply imitating the last. . . . 

Invention, using the term most broadly, and 
imitation are the two legs, so to call them, 
on which the human race historically has 
walked.-^AMES Talks to Teachers, ch. 7, 
p. 48. (H. H. A Co., 1900.) 

1585. IMMIGRATION OF ANIMALS 
FROM SHALLOW WATER TO THE DEEP 

ISSA — Gradual Adaptation to Their New Home, 

Nor can we consider for a moment that 

the abyss was the original source of the 
shallow-water fauna ; for not only do we find 
but few types that can be considered to be, 
in any sense of the w'ord, ancestral in char- 
acter, but on the contrary most of the ani- 
mals of the deep sea seem to be specially 
modified types of shallow-water forms. The 
most probable explanation ^ the origin of 
the deep-sea fauna is the otm that was put 
forward by Moseley and has been since 
supported by almost every authority on the 
subject, namely, that the fauna of the deep 
sea has been derived from successive immi 
grations ofHhe animals from the shallow 
water. — Hickson Fauna of the Deep Sea, 
ch. 3, p. 54. (A., 1894.) 

1580. IMMORTALITY OF GRATEFUL 
REMEMBRANCE A SHAM — Delusion of Posi- 
tivism. — The positivist argument that the 
only worthy immortality is survival in the 
grateful remembrance of one’s fellow crea- 
tures would hardly be regarded as anything 
but a travesty and tri(J. If the world’s 
long-cherished beliefs arc to fall, in (Jod’s 
name let them fall, but save us from the in- 
tellectual hypocrisy that goes about pre- 
tending we are none the poorer! — F tske 
Through "Nature to God, pt. iii, ch. 5, p. 170. 
(H. M. A Co., 1900.) 


1587. IMMORTALITY, RACIAL, A DE- 
LUSIVE HOPE — The Moon a Dead World — 
Perhapit a ^ Cemetery , — The moon, then, is 
dead; and if it ever was the home of a race 
like ours that race is dead, too. I have 
said that our New Astronomy modifies our 
View of the moral universe as well as of 
the physical one; nor do we need a more 
pregnant instance than in this before us. In 
these days of decay of old creeds of the 
eternal, it has been sought to satisfy man’s 
yearning toward it by founding a new relig- 
ijm whose god is humanity, and whose hope 
^ es m the future existence of our own race, 
m wheje collective l>eing the individual who 
ust die may fancy his aims and purpose 
i rpetuated in an endless progress. But, 
u looking to this alone! wc are 

tho? ^ ^®ce the solemn thought 

» like the individual, tho at a little 


further date, humanity itself may die! — 
Langley New Astronomy, ch. 6, p. 171. (H. 
M. A Co., 1896.) 

1588. IMMUNITY, NATURAL, OF 
SOME PERSONS AND RACES— Relative Imr 
munity of Children and Adults — Plague and 
Leprosy Rare in English Race. — The term 
“ natural immunity ” is used to denote nat- 
ural resistance to some particular specific 
disease.^ It may refer to race, or age, or indi- 
vidual idiosyncrasies. We not infrequently 
meet with examples of this freedom from 
disease. Certain races of men do not, as a 
rule, take certain diseases. For example, 
plague and leprosy, tho epidemic in some 
countries, fail to get a footing in England. 
This, of couise, is due in great measure to 
the sanitary organization and cleanly cus- 
toms of the English people. Still, it is also 
due to the fact that the English appear in 
some degree to be immune. Some authori- 
ties hold that the immunity against lep- 
rosy is due to the fact that the disease has 
exhausted itself in the English race. How- 
ever that may be, we know that immunity, 
entire or partial, exists. Children, again, 
are susceptible to certain diseases and in- 
susceptible to certain others to which older 
people are susceptible. We know, too, that 
some individuals have a marked protection 
against some diseases. Some people coming 
into the way of infection at once fall vic- 
tims to the disease, whilst others appear to 
he proof against it. — Newman Bacteria, ch. 
7, p. 240. ((;. P. P., 1800.) 

1589. IMPERFECTION OF HUMAN 
SENSES — Dependence on Speed of Light — 
Only the Past of the Stars Knoi^m — And 
That in Fragments — Gravity Would Be a 
Sv'iftcr Messenger. — We learn by a view of 
the heavens that twenty years ago Sirius 
was shining with such and such brightness; 
that a hundred years ago some other .star 
was shining with its degree of luster, and 
so on ; hut the star depths are never re- 
vealed to us exactly as they are at the mo- 
ment, or exactly as they were at any mo- 
ment. Yet this is merely due to the imper- 
fection of our senses. We judge by the light 
of these objeets, and this light travels at 
such and such a rate. It is conceivable that 
erea lures might liave a sense enabling them 
to judge by some other form of action, ex- 
erted l)y the stars, as for instance by the 
action of gravity. If gravity were the ac- 
tion thus efTeetive, the information conveyed 
respecting the universe would bo far more 
nearly contemporaneous, since the action 
of gravity certainly travels many thousands 
of times faster than light, even if it do not 
travel with infinite velocity as some philoso- 
phers suppose. — Proctor Expanse Qf Heav- 
en, p. 207. (L. G. A Go., 1897.) 

1500. IMPERFECTION OF INSTRU- 
MENTS — Diffusion of Light Weokeiis Optical 
Image in Giant Telescope — Atmospheric 
Hindrances. — Ix>rd Rosse’s telescope pos- 
sesses a nominal power of 6,000 — that is, 
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it shows the moon as if viewed with the 
naked eje at a distance of forty miles. But 
this seeming advantage is neutralized by the 
weakening of the available light through ex- 
cessive diffusion, as well as by the troubles 
of tlie surging sea of air through which the 
observation must necessarily be made. Pro- 
fessor Newcomb, in fact, doubts whether 
with any telescope our satellite has ever 
been seen to such advantage as it would 
be if brought within 500 miles of the un- 
armed eye. — C lerke History of Astronomy, 
pt. i, ch. G, p. 148. (Bl.. 'l893.) 

1591 . IMPERFECTION OF THE GEO- 
LOGICAL RECORD — Destructive Agencies 
Obliterate the Hcmains. — It can be demon- 
strated that the geological record must be 
incomplete, that it can only preserve re- 
mains found in certain favorable localities 
and under particular conditions; that it 
must be destroyed by process(‘s of denuda- 
tion, and obliterated by processes of meta- 
morphosis. Beds of rock of any thickness, 
crammed full of organic remains, may yet, 
either by the percolation of water through 
them or by the influence of subterranean 
heat, lose all trace of these remain.s, and 
present the appearance of beds of rock 
formed under conditions in which living 
forms were absent. Such metaniorphic rocks 
occur in formations of all ages; and in 
various eases there are very good grounds 
for the belief that they have contained or- 
ganic remains, and that tliose remains have 
been absolutely obliterated. — IT i xlky.I mcri- 
can Addresses, lect. 2, p. 42. {A„ 1898.) 

1592. IMPERFECTIONS OF THE 

EYE — a Marvel to the liejlecting Mind . — 
And here, in pa^^sing, 1 am reminded of the 
(ominoii delusion that the works of Nature, 
the human eye included, are theoretically 
perfect. The* eye has grown for ages to- 
wards perfection; but ages of perfecting 
may be still before it. . . . A long list of 

indictments might indeed be brought against 
the eye — its opacity, its want of symmetry, 
its lack of achromatism, its absolute blind- 
ness, in part. All these taken together 
cau>>ed llclmlioltz to say that if any opti- 
cian sent him an instrument so full of de- 
fects he would be justified in sending it back 
with tlie seviTcst censure. But the eye is 
not to he judged freun the .standpoint of 
theory. It is not perfect, as I have said, 
but on its way to ]ierfe.ct ion. As a f)rac- 
tical instrument, anrl taking the adjust- 
ments h\' whicli its defects are neutralized 
into accourit, it nuj-^t ever remain a marvel 
to the reflecting mind. — T yxoall Lectures 
on Light, left. 1, p. 8. (A., 1898.) 

1598. IMPERIOUSNESS OF WRONG 

HABIT — Student Revisiting Paris Unconscious- 
ly Seeks Old Room. — Not only is it the 
right thing at the right time tiiat we thus 
involuntarily do [when a haliit has become 
fixed], but the wrong thing al.so, if it be 
an habitual thing. vMu) is there that has 
never w^o.ind up liis watch on taking off hi.s 


waistcoat in the daytime, or taken his 
latch-key out on arriving at the door-step 
of a friend? Very absent-minded persons 
in going to their bedroom to dress for din- 
ner have been known to take off one gaY- 
ment after another and finally to get into 
bed, merely because that was the habitual 
issue of the first few movements when per- 
formed at a later hour. The WTiter well re- 
members how, on revisiting Paris after ten 
years’ absence, and finding himself in the 
street in which for one winter he had at- 
tended school, he lost himself in a brown 
study, from which he was awakened by find- 
ing himself upon the stairs which led to 
the apartment in a house many streets 
away in which he had lived during that 
earlier time, and to which his steps from 
the school had then habitually led. — J ames 
Psychology, vol. i, ch. 4, p. 114. (H. H. & 

Co., 1899.) 

1594. IMPERSONATION — m Dra- 
matic Impulse Strong in Children , — ^The 
dramatic impulse, the tendency to pretend 
one is some one else, contains this pleasure 
of niimicTy as one of its elements. Another 
element .seems to be a peculiar sen.se of 
power in stretping one’s own personality so 
as to include that of a strange person. In 
young children this instinct often knows no 
l)()uiids. For a few months in one of my 
children’s third year, he literally hardly 
ever appeared in his own perion. It was 
always, “ Play 1 am So and-.so, and you are 
So-and-so, and the chair is such a thing, 
and then we ll do this or that.” If you 
called him by hi.s name, 11., you invari- 
ably got the reply, “ I’m not IT., I’m a 
hyena, or a horse-car,” or wdiatever the 
feigned object might be. He outwore this 
impulse after a time; but while it lasted 
it iiad every appearance of being the auto- 
Tiiatie resuit of f^eas, often suggested by 
perceptions, w’orking out irresistible motor 
effects. — J.VMF..S Psyrholoqy, vol. ii, ch. 24, p. 

409. (II. II. A' Co.,' 1899.)' 

I IMPERSONATION CREATING 

j MYTHS— OnV/in of Uw Three. Fates— I’lixt, 

I Present, Future . — Another well-known 
I mythic grouf) shows again how what to us 
1 niod<*rns are hut ideas e.xpressed in wo^d^, 

! took personal form in the minds of the an- 
cients. In the classic, books of Greece and 
Rome wc read of the three fate-spinners, tlie 
NIoirai or Parca', and their Scandinavian 
counterparts appear in the Edda as the 
three wise W’omen whose dwelling is near the 
spring under the world-ash Ygdrasill, the 
Norns who fix the lives of men. The ox- 
1 planation of these' three mythic beings is 
! that they are in personal shape the Past, 

I Present, and Future, as is shown by the 
j names they hear — Was, Is, Shall (Urdhr. 

' Verdhandi, Skuld). — T ylor Anthropologic 
ch. 15, p. 390. (A., 1809.) 

15»«. IMPLEMENTS, NATURAL. 
EFFECTIVENESS OF— BiM of Maenw h"'- 
passes Hammer — Hardest Nuts Crushed 
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Pulp. — We saw here, for the first time, the 
splendid hyacinthine macaw (Macrocercus 
hyacinthinuSf Lath., the araruna of the 
natives ) , one of the finest and rarest species 
of the parrot family. It only occurs in the 
interior of Brazil, from 16° S. lat. to the 
southern border of the Amazons Valley. It 
is three feet long from the beak to the tip 
of the tail, and is entirely of a soft hya- 
cinthine blue color, except round the eyes, 
where the skin is naked and white. It flies 
in pairs, and feeds on the hard nuts of sev- 
eral palms, but especially of the “ mucuja ” 
(Acrocomia lasiospatha J . These nuts, which 
are so hard as to be diflieult to break with a 
heavy hammer, are crushed to a pulp by the 
powerful beak of this macaw. — Bates Nat- 
uralist on the River Amazon^ ch. 4, p. 649. 
(Hum., 1880.) 

1507. IMPOSTURE PRACTISED BY 
COWBIRD — We often sec these birds feed- 
ing near cattle in the pastures, always in 
small flocks, for they do not pair nor even 
construct a nest, the female laying her egg 
in the nest of another and generally smaller 
species. Few birds seem aware of the im- 
posture, and not only do ^y incubate the 
egg. but they may attend ta the demands of 
the young cowbird at the expense of their 
own olTspring, who .sometimes die of star- 
vation. Even after leaving the nest the 
young parasite continue.s its call for food, 
and when seeing a ^faryland yellowthroat 
or some other small bird feeding a clumsy 
fledgling twice its size, one wonders it does 
not .detect the deception. — Chapman Bird- 
Life. ch. 7, p. 174. (A., 1900.) 

1 508. IMPRESSION ON PREPARED 
NERVE-CENTER — Appererption — The Lov- 
er's Tap — The Friemrs Voice. — This reen- 
forcement of ideas and*impressions by the 
preexisting contents of the miml was what 
Herbart had in mind when he gave the name 
of “apperceptive attention’' to the variety 
we describe. We easily sia* now why the lov- 
er’s tap should be heard — it finds a nerve- 
oenter half ready in advance to explode. 
\\c see how w’c can attend to a companioirs 
voice in the midst of noises which pass un- 
noticed tho objectively much louder than the 
words we hear. Each word is doubly awa- 
kened; once from without by tho li])s*of tho 
talker, but already before that from within 
by the premonitory processes irradiating 
from the previous words, and by the dim 
arousal of all processes that are connected 
^vitli the topic ” of the talk. The irrele- 
vant noises, on the other hand, are awa- 
kened only once. They form an unconnected 
train. The boj^s at school, inattentive to 
me teacher except when he begins an anec- 
dote, and then all pricking up their ears, 

as easily explained. The w'ords of the 
anecdote shoot into association with exci- 
objects which react and fix them-,, the 

ther words do not. — iTames Psychology, vol. 
b ch. 11, p. 450. (II. 4 Co., 1899.). 


1599. IMPRESSION, WEAK, OBLIT- 
ERATED BY STRONG— Tic/c of Chek^ 
Light of Sitars — Slight Weight Added to 
Heavier Weight . — Every one knows that in 
the stillne8.s of night w^e hear things which 
are unperccived in the noise of day. The 
gentle ticking of the clock, the distant 
bustle of the streets, the creaking of the 
chairs in the room, impress themselves upon 
our ear. And every one knows that amid 
the confused hubbub of the market-place 
or the roar of a railway-train we may lose 
what our neighbor is saying to us, or even 
fail to hear our own voice. . . . The 

tick of the clock is a weak stimulus for our 
auditory nerves, which w-e hear plainly when 
it is given by itself, but not when it b added 
to a strong stimulus of rattling wheels and 
all the other turmoil. The light of the 
stars is a stimulus for the eye; but if its 
stimulation is added to the strong stimulus 
of daylight, we do uot notice it. altho we 
sense it clearly when it is joined to the 
weak .stimulus of twilight. The gram 
weight is a stimulus for our skin w’hich we 
sense when it is united to a present stimulus 
of equal strengtli. hut which vanishes when 
it is combined with a stimulus of a thou- 
sand times its own intensity. — Wundt Psy- 
chology, Icct. 2, p. 22. (Son. A Co., 1896.) 

1 1900. IMPRESSIONS OF CHILD- 

HOOD A STIMULUS TO SCIENTIFIC 
PURSUITS — Stories of Adventure Combine 
with Lore of Science . — The longing wish I 
felt to behold the Pacific from the lofty 
ridges of the .\ndes was mingled with recol- 
lections of the interest witli which, as a boy, 
I had dwelt on the narrative of the ad- 
venturous expedition of Vasco >iufiez <le 
Balboa. That happy man. whose track Pi- 
zarro followed, was tho first to behold, from 
the heights of Quarequa. on the Isthmus of 
PanaTiia. the eastern part of the great 
South Sea.” The reedy shores of the Cas- 
pian, viewcil from the point whence I first 
beheld them, viz., from tlie delta formed 
by the mouths of tho Volga, cannot certainly 
be callcil piiduresipie, yet the delight I felt 
on first beholding them was enhanced by the 
recollection that, in my very earliest child- 
hood. 1 had been taught to observe, on the 
map. the form of the Asiatic inland sea. 
The impressions aroused within us in early 
childhood, or excited by the accidental cir- 
cumstanecs of life, frequently, in after- 
years. take a graver direetion, and becomo 
stimulants to scientific labors and great en- 
terprises. — TU'MRch.dt Views of Nature, p. 
417. (Bell, 1896.) 

1 90 1 . IMPRINT OF RAIN-DROPS— 

F.nduring Record of the Fvanescent . — 
When a shower of rain falls, the highest 
portion of the mud-covered flat is usually 
too hard to receive any impressions; while 
that recently uncovered by the liile near the 
water’s edge is too soft. Between these 
areas a zone occurs, almost as smooth and 
oven as a looking-glass, on which every 
drop forma a cavity of circular or oval form, 
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and, if the shower be transient, these pits 
retain their shape j^rmanently, being dried 
by the sun, and being then too Urm to be 
effaced by the action of the succeeding tide, 
which deposits upon them a new layer of 
mud. Hence we often find, in spotting open 
a slab an inch or more thick, on the upper 
surface of which the marks of re<»nt rain 
occur, that an inferior layer, deposited dur- 
ing some previous rise of the tide, exhibits 
on its under side perfect casts of rain- 
prints, w'hich stand out in relief, the molds 
of the same being seen on the layer below. — 
Lyell Principles of Geology, bk. ii, ch. 14, 
p. 202. (A., 1854.) 

1602. IMPROVEMENT CEASES 
WITH LACK OF COMPETITION — The 

Humming-hird Has A’o Rival in Its Oton 
Field, — It is perhaps a law of Nature that 
when a species (or group) fits itself to a 
place not previously occupied, and in which 
it is subject to no opposition from beings 
of its own class, or where it attains so great 
a perfection as to be able easily to overcome 
all opposition, the character eventually 
loses its original plasticity, or tendency to 
vary, since improvement in such a case 
would be superfluous, and becomes, so to 
speak, crystallized in that form which con- 
tinues thereafter unaltered. It is, at any 
rate, clear that while all other birds rub 
together in the struggle for existence, the 
humming-bird, owing to its aerial life and 
peculiar manner of seeking its food, is abso- 
lutely untouched by this kind of warfare, 
and 18 accordingly as far removed from all 
competition with other birds as the solitary 
savage is removed from the struggle of life 
affecting and modifying men in crowded 
communities. The lower kind of competi- 
tion affecting humming-birds, that with in- 
sects, and, within the family, of species with 
species, has probably only served to inten- 
sify their unique characteristics, and. per- 
haps, to lower their intelligence. — H udson 
Ifaturalist in La Plata, ch. 16, p. 217. (G. 
k H., 1895.) 

1 603. IMPULSE FOR HABITUAL 
MOVEMENT SUPPLIED BY LAST PRE- 
CEDING MOVEMENT — In action grown 
habitual, what instigates each new muscular 
contraction to take place in its appointed 
order is not a thought or a perception, but 
the sensation occasioned by the muscular 
contraction just finished. A strictly volun- 
tary act has to be guided by idea, percep- 
tion, and volition, throughout its whole 
course. In an habitu il action, mere sensa- 
tion is a sulfir'ient guide, and the upper re- 
gions of the brain and mind are set com- 
paratively fi*ee. — Jamks Psycholoay, vol. S, 
ch. 4, p. 115. (H. H. &Co.,1809.) 


migratory, in 

CAGE-BIRDS—Deaerfion of Young by Mother- 
hirds--An Instinct Stronger than Maternal 
Affection.^'HesirXj every bird is, indeed, 
more or less migratory; that is, it changes 
its quarter to a certaia extent according to 


the season of the year. Even cage-birds, 
reared from the eggs of parents who never 
knew what freedom was, get as uneasy as a 
Londoner in August, ana if their prison- 
doors are left open will sometimes desert 
their helpless young in order not to be too 
late for the winter hegira. The house- 
martin has been known to do so repeatedly ; 
and if the autumn is colder than usual, the 
swallow and the Carolina waxwing will 
suddenly take their departure from Canada, 
leaving their callow brood to die of starva- 
tion, the instinct of self-preservation being 
evidently stronger than that of maternal at- 
fection. — Brown Nature-Studies, p. 14, 
(Hum., 1888.) 

1606. IMPULSE TO ACQUISITION— 

Loss Involves Seeming Shrinkage of Our- 
selves, — An . . . instinctive impulse 

drives us to collect property ; and the collec- 
tions thus made b^me, with different de- 
grees of intimacy, parts of our empirical 
selves. The parts of our wealth most inti- 
mately ours are those which are saturated 
with our labor. There are few men who 
would not feel personally annihilated if a 
lifelong construction of their hands or 
brains — say an entomological collection or 
an extensive work in manuscript — were sud- 
denly swept away. The miser feels simi- 
larly towards his gold, and altho it is true 
that a part of our depression at the loss of 
possessions is due to our feeling that we 
must now go without certain goods that we 
expo<*ted the possessions to bring in their 
train, yet in every case there remains, over 
and above this, a sense of the shrinkage of 
our personality, a partial conversion of our- 
selves to nothingness, which in a psycho- 
logi<al phenomenon by itself. We are all at 
once assimilated to the tramps and poor 
devils whom we so despise, and at the same 
time remove farther than ever away from 
the happy sons of earth who lonl it over 
land and sea and men in the full-blown 
lustibood that wealth and power can give, 
and before whom, stiffen ourselves as wo 
will by appealing to anti-snobbish first 
principles, we cannot escape an emotion, 
open or sneaking, of respect and dread.— 
Jamks Psychology^ vol. i, ch. 10, p. 293. (H. 
H. & Co., 1899.) 

1606. IMPULSES RIPEN SUCCES- 
SIVELY — The Flowering-time an Opportunity 
To He Seized. — In children w'C observe a 
ripening of impulses and interests in a cer- 
tain determinate order. Creeping, walking, 
climbing, imitating vocal sounds, construct- 
ing, drawing, calculating, possess the child 
in succession; and in some children the 
possession, while it lasts, may be of a semi- 
frantic and exclusive sort. Later, the inter- 
est in any one of these things may wholly 
fade away. Of course, the proper pedagogic 
moment to work skill in, and to clench the 
useful habit, is when the native impulse ^ 
ryost acutely present. Crowd on tne atj'* 
letic opportunities, the mental arithmetic, 
the verse-learning, the drawing, the botany. 
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or what not, the moment you have reason to 
think the hour is ripe. The hour may not 
last long, and while it continues you may 
safely let all the child’s ether occupations 
take a second place. In this way you 
economize time and deepen skill ; for many 
an infant prodigy, artistic or mathematical, 
has a flowering epoch of but a few months. 
— James Talks to Teachers^ ch. 7, p. 61. 
(H. H. & Co., 1900.) 

1007. IMPURITIES REJECTED BY 

GLKClER~-Popular Belief Founded on Scien- 
tific Fact, — A notion [has been] long enter- 
tained by the inhabitants of the high Alps, 
that glaciers possess the power of thrusting 
out all impurities from them. On the Mer 
de Glace I have noticed large patches of clay 
and black mud which evidently came from 
the body of the glacier, and can therefore 
understand how natural was this notion of 
extrusion to people unaccustomed to close 
observation. But the power of the glacier 
in this respect is in reality the power of the 
sun, which fuses the ice above concealed im- 
purities, and, like the bodies of the guides 
on the Glacier des Bossons, brings them to 
the light of day. — Tyndall Forms of Water, 
p. 144. (A., 1899.) 

1008. IMPURITY OF NATURAL 
COLORS— -Green Leaves Seen Red and Blue. 
— The impurity of natural colors is stri- 
kingly illustrated by an observation recently 
communicated to me by ]Mr. Woodbury. On 
looking through a blue glass at green leaves 
in sunshine, he saw the superficially re- 
flected light, blue. The light, on the con- 
trary, which came from the body of the 
leaves was crimson. On examination, I 
found that the glass employed in this ob- 
servation transmitted both ends of the 
spectrum, the r(»d as well as the blue, and 
that it quenched the middle. This furnished 
an easy explanation of the olTect. In the 
delicate spring foliage the blue of the solar 
light is for the most part absorbed, and a 
light, mainly yellowish green, but contain- 
ing a considerable quantity of red, escapes 
from the leaf to tiie eye. On looking at such 
foliage through the violet gla.'^s, tlie green 
and the yellow are stoppctl, and the red 
alone readies the eye. Thus n*garded. there- 
fore, the leaves appear like faintly blushing 
roses, and present n very beautiful appear- 
ance. With the blue aminonia-sulfate of 
copper, which transmits no red. this elTeet 


is not obtained. As the year advances tin 
cnnison gradually hardens to a coppery red 
and in the dark-green leaves of old ivy it i 
almost absent. Permitting a concent ratei 
oeam of white light to fall upon fresh leave: 
in a dark room, the sudden change fron 
from red back to green 
vnen the violet glass is alternately intro 
neross the beam and withdrawn, i: 
^nrprising. T^ooked at through tin 
e glass, the meadows in May appear o 
X P“*’P*e-— TyNOALL Lcctures oi 
le«t. 1, p. 38. (A., 1808.) 
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1609. INATTENTION TO THE UN- 

IMTORTANT — HaJbitwU Sensations Ignfirei 
— Din of Foundry Unnoticed by Its Workers, 
— We do not notice the ticking of the clock, 
the noise of the city streets, or the roaring 
of the libok near the house; and even the 
din of a foundry or factory will not mingle 
with the thoughts of its workers, if they 
have been there long enough. When we first 
put on spectacles, especially if they be of 
certain curvatures, the bright reflections 
they give of the windows, etc., mixing with 
the field of view, are very disturbing. In a 
few days we ignore them altogether. Vari- 
ous entoptie images, muscce volitantes [flit- 
ting specks before the eyes], etc., altho con- 
stantly present, are hardly ever known. 
The pressure of our clothes and shoes, the 
beating of our hearts and arteries, our 
breathing, certain stedfast bodily pains, ha- 
bitual odors, tastes in the mouth, etc., are 
examples from other sense.s of the same 
lapse into unconsciousness of any too un- 
changing content — a lapse which Hobbes has 
expressed in the well-known phrase, “ Sem- 
per idem sen tire ac non sent ire ad idem 
revertunt [To feel always and not to feel 
at all come to the same thing]. — James 
Psychology, vol. i, ch. 11, p. 455. (H. H. & 

Co., 1899.) 

1610. INCANDESCENCE, COLORS 

OF, NO picture: can represent— 

Splendor of Sun's Corona Defies AriisVs 
Skill. — Pictures are sometimes drawn which 
attempt to show the color of these [solar] 
flames. Some of these have been made at 
the Observatory of Harvard College, United 
States, where these phenomena are observed 
with the greate.st care. On one of these 
plates two magnificent prominences of more 
than 60.900 miles in height are shown, the 
first observed on April 29, IS7*i, at 10 o’clock 
in the morning (25 minutes later it had 
so much (hanged that it was not to be rec- 
ognized) ; the soi'ond, on April 15 of the 
same year, at the same hour. We may thus 
gain a bettor impression of them than by 
black figures. Hut there is something which 
a picture can never reproduce' — the vivacity 
of the tints which these enormous masses 
present, and the rapidity of the motions 
with which they are animated. The best 
drawings will always be bodies without life, 
veritable eor]>ses, if we eom]>are them with 
the grand phenomena of Nature. These iii- 
eamiescTut masses are animated with an in- 
ternal activity, from which life seems to 
breathe. They shine with a vivid light, and 
the colors which adorn them form a specific 
character, by which we can rei'ognize. thanks 
to speetrum analysis, the ('hemital nature of 
the suhstaniM's which compose them. Could 
the most perfect drawings depii^t this solar 
life? — Fi.ammauion l*opular Astronomy, bk. 
iii, ch. 4, p. 275. (A.) 

1611. INCANDESCENCE, PHENOM- 
ENA OF^Black Bodies Emit Most Intense 
lAghl. — We have employed as our source of 
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light in these lectures the ends of two rods 
of coke, rendered incandescent by electricity. 
Coke is particularly suitable for this pur- 
pose, because it can bear intense heat with- 
out fusion or vaporization. It is also black, 
which helps the light; for othe^ circum- 
stances being equal, as showTi experimentally 
by Professor Balfour Stewart, the blacker 
the body the brighter will be its light when 
incandescent. — Tyndall Lectures on Lights 
lect. 6, p. 192. (A., 1898.) 

1012. INCLUSION VS. EXCLUSION 

— Value of Each in Scientific Research 
— Xeicton United Caution and Intrepid- 
ity. — He [Sir Isaac Xewton] wanted no 
other reconmiendation for any one article 
of science than the recommondation of evi- 
dence — and, with this recommendation, he 
opened to it the chamber of his mind, tho 
authority scowled upon it, and taste was 
disgusted by it, and fashion was ashamed 
of it, and all the beauteous speculation of 
former days was cruelly broken up by this 
new annotincement of the better philosophy, 
and scattered like the fragments of an aerial 
vision, over which the past generations of 
the world had been slumbering their pro- 
found and their pleasing reverie. But, on 
the other hand, should tlie article of science 
want the recommendation of evidence, he 
shut against it all the avenu<‘s of his un- 
derstanding, and tho all antiquity lent their 
suffrages to it, and all eloquence had thrown 
around it the most attractive brilliancy, and 
all habit had incorporated it with every . 
system of every seminary in Ihirope, and I 
all fancy had arrayed it in graces of the | 
most tempting solicitation, yet was the I 
steady and inflexible mind of Newton proof ' 
against this whole weight of authority and 
allurement, and, casting his cold and unwel- 
come look at the specious phuisibility, he 
rebuked it from his presence. The strength 
of his philosophy lay as much in refusing 
admittance to that which wanted evidence 
as in giving a place and an occupancy to 
that which possessed it. — C’lrAi.MKR.s Astro- 
7iomkal Discourses, p. 48. (H. Ct., 48.) 

1613. INCOMPATIBILITY OF MEN- 
TAL QUALITIES— Act jr <7, y rs. Semibility — 

Intellect vs. IJ?uofion — Kuch Form of (Jrrat- 
ness Has Its t)iru Sphen . -Croat activity 
and great sensibility are extreme phases, 
each using a large amount of power, and 
therefore scarcely to be coupled in the .same 
system. The active, energetic man, loving 
activity for its own “^ake, moving in every 
direction, wants the delicate circumspection 
of another man who does not love’ activity 
for its own sake, hut is energetic only at 
the spur of his special ends. And, once more, 
great intellect as a whole is not readily 
united with a large emotional nature. The 
incompatibility is best seen by inquiring 
whether men of overflowing sociability are 
deep and original thinkers, great discoverers, 
accurate inquirers, great organizers in af- 
fairs, or whether th.ii greatness is not 


limited to the spheres where feeling performs 
a part — ^poetry, eloquence and social ascend- 
ency. — Bain appendix to Conservation of 
Energy by Stewabt, p. 431. (Hum.) 

1614. INCREASE BY DESTRUCTION 

— (las Weighs More than the Coal Pro- 
ducing It. — A large part of the structure of 
the earth’s crust is formed of a substance 
called limestone. Ordinary limestone is a 
compound of common lime and carbon diox- 
id, a gas that is found mixed with the air 
to a very small degree. Carbon dioxid will 
be better known by the older people as car- 
bonic acid. It is a gas that is given off 
w’henever wood and coal are burned, or any 
substance containing carbon. It is composed 
of one atom of carbon to two of oxygen. 
Every ton of carbon that is burned sends off 
three and two-thirds tons of this gas. Tho 
increase in w^eight comes from the fact that 
every atom of carbon unites with two of 
(oxygen, which it takes from the air, and 
the oxygen is heavier than the carbon. In 
comparing the relative weights of atoms 
(the smallest combinable particle of a solid, 
liquid, or gas) we use the hydrogen atom 
as the unit of comparison and call it “ one,” 
because it is the lightest of all atoms. The 
carbon atom is twelve times and the oxy- 
gen atom sixteen time.s as heavy as the hy- 
drogen atom. Hence it will be seen readily 
liow a ton of carbon wdll form three and 
two-thirds times its weight of carbon di- 
oxid. Lime, having a strong affinity or at- 
traction for this gas, has absorbed it from 
the air and water, forming what is knowm 
as carbonate of lime, which is the ordinary 
limestone. — Eli.su a Okay Xaturc's Miracles^ 
vol. i, ch. 2, p. 12. (E. H. & H., 1900.) 

1615. INCREASE OF ANIMALS UN- 
DER PROTECTION— T/ic South- American 
t’oypu- ('hange of Habits — Sudden Extermi- 
nation. — The coypQ w'as much more abun- 
dant fifty years ago than now, and its skin, 
wliich has a fine fur under the long coarse 
hair, was largely exported to Europe. About 
that time the dictator Bo.sas issued a de(‘n*e 
prohibiting the bunting of the coypfi. The 
result was that the animals increased and 
multiplied exceedingly, and abandoning their 
aquatic habits they hecame terrestrial and 
migratory, and swarmed everywhere in 
.search of food. Suddenly a mysterious mal- 
ady fell on them, from w'hich they quickly 
perish(*d, and l)ecame almost extinct. — 11 i d- 
son Naturalist in La Platan ch. 1, p. 1-' 
(C. & II., 1896.) 

1616. INCREASE OP EUROPEAN 
CATTLE IN THE NEW WORLD— Colum- 
bus, in his second voyage, left a few black 
cattle at Santo Domingo, and these ran wild 
and increased so much that twenty-seven 
years afterwards herds of from 4,000 to 
8,000 head were not uncommon. Cattle were 
afterw'ards taken from this island to Mexico 
and to other parts of America, and in 
sixty- five years after the conquest of Mo.xieo, 
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the Spaniards exported 64,850 hides from 
that country and 85,444 from Santo Domin- 
go, an indication of the vast numbers of these 
animals which must then have existed there, 
since those captured and killed could have 
been only a small portion of the whole. — 
Wallace Darwinism, ch, 2, p. 18. (Hum., 
1889.) 

1617. INCREASE OF HEAT FROM 
VIOLET TO RED AND BEYOND— Throw- 
ing a small and concentrated spectrum upon 
a screen, by means of an endless screw we 
move [a thermopile] . . . through the 

entire spectrum, and determine in succession 
the thermal power of all its colors. When 
this instrument is brought to the violet end 
of the spectrum the heat is found to be 
almost insensible. As the pile gradually 
movCwS from the violet towards the red, it 
encounters a gradually augmenting heat. 
The red itself possesses the highest heating 
power of all the colors of the spectrum. 
Pushing tile pile into the dark space beyond 
the red, the heat rises suddenly in intensity, 
and at some distance beyond the red it at- 
tains a maximum. From this point the 
heat falls somewhat more rapiClr than it 
rose, and afterwards gradually fades away. 
— Tyndall Lectures on Light, ]eet. 5, p. ISO. 
(A., 1808.) 

1018. INCREASE OF SURFACE IN 
LUNG — Detiee of the Diaphragm — liespiratorg 
Poinr iu tSmail Compass . — In the lung of 
man, as of mammals generally, an extraor- 
dinary increase is given to the extent of 
aerating surface, by the excessively minute 
subdivision of the cavity into air-cells, of 
winch thousands are clustered round the end 
of each terminal twig ()f the bronchial tree. 
But this increase would be without cfBit 
if tliero were not at the same time a most 


of 1872-73 we had plenty of sunshine, with 
frequent showers, so that the hot months 
brought no dearth of wild flowers, as in 
most years. The abundance of flowers re- 
sulted in a wonderful increase of humble- 
bees. I hAve never known them so plentiful 
before; in and about the plantation adjoin- 
ing my house I found during the season no 
few'cr than seventeen nests. The season was 
also favorable for mice — that is, of course, 
favorable for the time being, unfavorable 
in the long run, since the short-lived, un- 
due preponderance of a species is invari- 
ably followed by a long period of un- 
due depression. These prolific little crea- 
tures w#‘re soon so abundant that the dogs 
subsisted almost exedusively on them; the 
fowls also, from incessantly pursuing and 
killing them, bi'carne quite rapacious in 
their manner, wliilst the sulfur tyrant-birds 
f Pitangus) and the (luira cuckoos preyed on 
nothing but mice. — IIldson Naturalist in 
Iai Plata, eh. 3, p. 50. (C. & H., 1805.) 

1620. INCREASE, VAST POSSIBLE, 
OF BIRDS — Vast Consequent Destruction — 

' Slaughtt r i' np( rreived . — Let us now con- 
sider a less extreme and more familiar case. 

I \Vc possess a considerable number of birds 
1 which, like the rc(ll)rca.st, sparrow, the four 
i common titmice, the thrusli, and the black- 
; bird, ^tay with us all the year roimd. These 
i lay on an average si.x eggs, but as several of 
them have two or more broods a year ten 
' will be below the average of the year’s in- 
crea'^e. Sucli birds as tliese often live from 
bflccn to twenty years in confinement, and 
we cannot suppose them to live shorter lives 
; in a state of nature, if unmolested; but to 
avo!vl po^^ilde exaggeration we will take 
. only ten years as tlie average duration of 
their lives. Xow. if we start with a single 


elaborate ])rovi‘^ion in the skeleton of the 
trunk, in the di.sposition of its muscles, and 
in the mode in which these are acted on by 
the nervous apparatus, for alternately filling 
and emptying the lungs, so as to take in 
fresh supplies of oxj’gen for the aeration of 
the blood, and to get rid of the earbonii* aeiti 
which it gives off. The chief feature in this 
provision is the enclosure of the lungs in a 
distinct cavity (that of tlie chest) cut off 
from the abdomen a museular partition, 
the diaphragm, the contraction of which, 
by increasing the capacity of the chest, pro- 
duces an inrush of air down the air-pas- 
sjjges, which penetrates to the remotest parts 
the minutely subdivided onvitv of the 
lungs. By no other action could the air 
contained in that cavity be so effcctuafly rc- 
Jiowed. Thus the pulmonary apparatus of 
ine mammal is the most perfect form that 
could he devised for obtaining the highest 
niount of respiratory povrer within the 
Rinaiiest compass.— Carpenter Nature and 

loot. 16, p. 461. (A., 1889.) 

OS^ %!h«j;CREASE, SIMULTANEOUS, 

°L®VMBLEBEES aIiD MlCE-^Wb 

Papactous hfousers , — In the summer 


pair, and tho-io are alloweil to live and breed, 
unmoloted, till they die at the end of ten 
years, . . . tlieir niimhej-s would amount 

to more than twenty millions. But we know 
very well that our bird pojuilation is no 
greater, on the average, now than it was 
ten years ago. . . . What, then, becomes 

of the enormous surjdns population annually 
produced? It is evident they must all die 
or be killcil, somebow ; and as the increase 
is, on the average, about five to one, it fol- 
lows that if the average number of birds of 
all kinds in our islands is taken at ten 
millions — and this is probably far under 
the mark — then about fifty millions of birds, 
including eggs as pos'iihle birds, must an- 
nually die or he destroyed. Vet we see 
notliing, or almost nothing, of this tremen- 
dous slaughter of the innocents going on 
all around us. — Wat.t.ace Dartexnisnu ch. 2, 
p. 17. (Hum., 1889.) 

1 62 1 . INCREDULITY HINDERS IN- 
VESTIGATION— AM Evidence of ^feteorites 
Once Rejected . — That arrogant spirit of in- 
credulity which rejects facts without at- 
tempting to investigate them is in some 
cases almost more injurious than an iinques- 
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tioning credulity. Both are alike detrimen- 
tal to the force. of investigation. Notwith- 
standing that for more than two thousand 
years the annals of different nations had re- 
corded falls of meteoric stones, many of 
which had been attested beyond all doubt 
by the evidence of irreproachable eye-wit- 
nesses; notwithstanding the important part 
enacted by the bajtyli in the meteor-wor- 
ship of the ancients; notwithstanding the 
fact of the companions of Cortez having 
seen an aerolite at Cholula which had fallen 
on the neighboring pyramid; notwithstand- 
ing that califs and Mongolian chiefs had 
caused swords to be forged from recently 
fallen meteoric stones; nay, notwithstand- 
ing that several persons had been struck' 
dead by stones falling from heaven, as, for 
instance, a monk at Crema on the 4th of 
September, 1511, another monk at Milan in 
1650, and two Swedish sailors on board ship 
in 1674 — yet this great cosmical phenome- 
non remained almost wholly unheeded, and 
its intimate connection with other planetary 
systems unknown, until attention was drawn 
to the subject by Chladni. — H tmiioldt Cos- 
mos. vol. i, p. 1»15. (11., 1897.) 

1622. INDEPENDENCE WEAKENED 
BY SURVEILLANCE — “ 3/oMer’« Apnm- 
strings'^ — Luck of Moral Perspective. — It is 
an old and just observation that youths 
who have been brought up at their moth- 
ers* apron-strings ” are the most likely to 
“go wrong” when first thrown upon their 
own guidance; and that when such once 
begin to go astray* they soonest run into 
w’ild exce.sses. The rationale of this seems 
to be that the tendency of such an education i 
is usually to repress, instead of fostering, ! 
habits of independence and self-regulation; ; 
and too frequently to weaken, instead of 
strengthening, the force of moral obligation, ' 
by attaching to small things the same ini- ; 
portance as to great. If a lad is constantly i 
watched and never trusted, he is almost i 
sure to abuse his liberty when he fir-it ac- I 
quires it. And if he is taken to ta-.k as 
severely for spilling ink on a table-cloth or i 
for tearing his clotlies, ns for telling a lie or 
appropriating wbat doe^ not Indong to him, 
it is not to be woriflered at tliat be sboiiid 
come to regard the gravej nffen'-es in the 
same light as those which he feels to be • 
venial. — C ari»kntkk Mrtitnl Physiology, bk. 
i, ch. 9, p. 427. (A., 1900.) ‘ , 

1023. INDESTRUCTIBILITY OF THE 
ATOM—A n rnprornl AxHumption. — The sup- I 
posed indcstriietibilitv of the atom amounts 
merely to this, that with our limited range 
of experimental methods we have not been 
able to cause any appreciable portion of 
matter to disappear, as such, y)ermanently, 
buj; can always recover it un(!hangcd in mass • 
and chemical properties. To assert that • 
matter cannot, under any circumstances, be i 
made to disappear as matter, seems to me to i 
be the most unjustifiable dogma imagi- I 


nable. — S tokes The Atomic Theory from the 
Chemical Standpoint, in Science, N. S., vol. 
xi, No. 277, April 20, 1900. 

1624. INDESTRUCTIBILITY OF 
THREE GREAT POWERS— Afa^fer, Energy, 
Intelligence Imperishable, — ^All modern 
chemistry rests on the great truth that mat- 
ter is indestructible, and is measured by 
weight. , . *. Another great central 

truth, more recently discovered, is not 
less far - reaching or important, namely, 
energy is indestructible, and is measured by 
work. Add to these two [truths] a third, 
namely, intelligence is indestructible, and 
is measured by adaptation, and you have, 
as it seems to me, the three great manifes- 
tations of Nature: Matter, energy, and in- 
telligence. These great truths explain and 
supplement each other. Give to each its due 
w’eight in your philosophy, and you will 
avoid the extremes of idealism on the one 
side, and of materialism on the other. — 
Cooke A’ck? Chemistry, lect. 10, p. 235. (A., 
1899.) 

1025. INDIFFERENCE TO CATAS- 
TROPHE — f^ack of Record Is Not Disjyroof of 
Rvent. — We must not cgnchide without al- 
luding to a moral phenomenon connected 
with this tremendous catastrophe [the vol- 
canic eruption in Sumbawa in 1815], which 
w'e regard as highly deserving the attention 
of geologists. It is staled by Sir A. Burncs 
that “ these wonderful events pa.ssed un- 
heeded by the inhabitants of Cutch for 
(he region convuKed, Iho once fertile, had 
for a long period been reduced to sterility 
by want of irrigation, so that the natives 
w'ere indifferent as to its fate. Now^ it is to 
this profound apathy which all but highly 
civilized nations feel, in regard to physical 
events not having an immediate influence on 
their worldly forttines, that w*e must a.scribe 
the extraordinary dearth of historical infor- 
mation concerning changes of the earth’s 
surface, which modern observations show 
to be by no means of rare occurrence in the 
ordinary course of Nature. 

Since the above account was w'ritten, a 
description has been published of more re- 
cent geogrraphical changes in the district of 
Cutch, near the mouth of the Koree, or east- 
ern branch of the Indus, w'hich happenc<I in 
June, 1845. A large area seems to have sub- 
si<led, and the Sindree Lake has become a 
salt marsh. — T. yki.u l*rinciph's of (hologjh 
bk. ii, ch. 27, p. -164. (A., 1854.) 

1 «2«. INDIGO MANUFACTURED BY 
CHEMICAL PROCESS— hulu/o Farms A him- 
dom’d. — 4*0 such an extent has this [nuiiui- 
facture of substances* like the organic] been 
the ease that in several instances the okl 
methods of producing certain chemical coni* 
pounds through the medium of cultivated 
plants has been entirely abandoned. 
haps the most striking illustration of 
is in the ease of the ind’tgo-plant. The enl- 
tff^ation of this plant and the nianufa^dure 
of inJigo therefrom were once profitable in- 
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dustries, but the manufacture of synthetic 
indigo and its substitutes in the chemical 
laboratory has so cheapened the price of 
this product as to render unprofitable the 
old processes. The indigo farms are there- 
fore abandoned, and nearly the whole of the 
indigo of commerce is now manufactured by 
the chemist. — Wiley Relations of Chemistry 
to Industrial Progress (Address at Purdue 
University, Lafayette, hid., 1896, p. 28). 

1027. INDIVIDUALISM CONTRARY 
TO NATURE’S PLAN — Care Pentowed in 
Preparing Pollen — Precautions against ^elf- 
ferlilization of Flowers. — If wc consider 
how precious a substance pollen is. and what 
care has been bestowed on its elaboration 
and on the accessory parts in the Orchidew 
— considering how large an amount is nec- 
essary for the impregnation of the almost 
inmiinerable seeds produc(*d by these ])lants 
— considering that the anther stands close 
behind or above the stigma, self-fert ili/.at ion 
would have been an incomparably safer and 
easier process than the transportal of pollen 
from tiower to flower. Unless we bear in 
mind the good efTects which have been 
proved to follow in most cases from cross- 
fertilization, it is an astonishing fa<‘t that 
the flowers of the OrehUlerr shouhl nut have 
been regularly self*fertiliz(‘d. It apparently 
demonstrates that there must be sonudhing 
injurious in this latter process, of which 
fact I have elsewhere given direct proof. It 
is hardly an exaggeration to say that Na- 
ture tells us, in the mo<t emphatic manner, 
that she abhors perpetual s« lf-fertilization. 
— Darwix Fertilization of Orchids, oh. 0, p. 
209. (A., 1808.) 

1028. INDIVIDUALISM GIVES 
PLACE TO ALTRUISM — Now the moment 
a man's voluntary actions are <letermine<l 
by conscious or unconscious ref<»rcnce to a 
standard outside of liimself ami his selfish 
motives, he has entered the world of ethics, 
he has begun to live in a moral atmosphere. 
Kgoisni has erased to b<* all in all. and 
altruism — it is an ugly-sounding w<»rd, but 
seems to be tbe only one available — altruism 
has begun to assert its claim to sovereignty. 
— Fiske Through \ature to Cod, pt. ii, ch. 
9, p. 104. (H. M. & Co.. 1900. f 

1020. INDIVIDUALITY A LAW OF 
NATURE — No OrganiMtn Kxaethf Like Parent. 

^Kqually conspicuous with the truth that 
every organism bears a general likeness to 
its parents, is tbe truth that no organism is 
cither parent. Tlio similar to 
both in generic and speeifie traits, and 
usually, too, in those traits which distin- 
guish the variety, it diverges in numerous 
traits of minor importance. No two plants 
; and no two animals 

? difforeneea. Variation is co- 

' tensive with heredity. — Spencek Rwlogg^ 
pt. 11, ch. 9, p. 320. (A., 1900.) 

STmT?S*T’t.»k^®lVl®l^ALITY nrae- 

Complete Transfertmee of 
9ht, The only states of consciousness 


that we naturally deal with are found in 
personal eonseiousnesses, rntnds, selves, con- 
crete particular I’s and you’s. P^ach of 
these minds keeps its own thoughts to itself. 
There is no giving or bartering between 
them. No thought even comes into direct 
sight of a thought in another personal con- 
sciousness than its own. Absolute insula- 
tion, irn‘ducible pluralism, is tbe law. It 
seems as if the elementary psychic fact were 
not thought nr this thought or that thought, 
but my thought, every thought being owned. 
Neither contemporaneity, nor proximity in 
space, nor similarity of quality and content 
are able to fuse tlmuglits together which are 
sundered by tliis barrier of belonging to dif- 
ferent personal minds. The breaches be- 
tween such tbouglits are the most absolute 
breaches in Nature. — J amks Psychology, 
vol. i, ch. 9, p. 226. (II. II. & Co.. 1899.) 

1 1 . INDIVmUALIT Y IN SCIENCE 

— 1 aria lions a nd iJisi repti ncies bet ween Com- 
pettnt (Observers — The "'Personal Fqiialion** 
in Observations. — It was in 1823 that Bessel 
drew attention to disc rcfiancies in tbe times 
of tran-its given by ditl'erent astronomers. 
The (plant ities involved were far from insig- 
nificant. He was liimself nearly a second 
in a(hanci‘ of all his ( untemporaries, Arge- 
lander lagging behind him as much a.s a 
second and a quarter. Eacli individual, in 
fact, was found to have a certain definite 
rat(‘ of perception, which, under the name 
of “ ]H‘rsonal e(piation.” now forms so im- 
portant an element in tlie correction of ob- 
rervatioiis that a special instrument for ac- 
curately delermining its amount in each 
cas(‘ is in sutual use at (Treenwieh. — CT .erke 
History of Ast ronomy. pt. i. ch. G, p. 152. 
(Bl., VS93.) 

n;;52. INDIVIDUALITY OF A RE- 
GION — Faek Has a Character of Its Own . — 
As in some individual organic beings we 
recognize a definite physiognomy, and as 
de.scriptive botany and zoology are. strictly 
speaking, analy*ies of animal and vegetable 
forms, so also there is a eertain natural 
physiognomy peculiar to every region of the 
earth. 3’liat which Hie painter designates 
by the expression.; “ Swiss scenery ” or 

Italian sky ’* is based on a vague feeling 
of the local natural character. Tbe azure 
of the sky, the effects of light and shade, the 
haze floating on the distant horizon, the 
forms of animals, tbe siieeiilenee of plants, 
the bright glossy surface of tbe leaves, the 
outlines of mountains, all eombim' to pro- 
duce the elements on which depends the im- 
pression of any one region. — H t’MBOLDT 
Vicjc.s* of \ature. p. 217. (Bell. 1896.) 

1 INDIVIDUALITY OF MEMORY 

— Sieems Intuitirr as Consciousness li.^elf . — 
To ehallengo the veracity of a person's 
memory is one of the boldest things one can 
do ill the way of atHieking diM^p-seated con- 
viction. Memory is the peculiar domain of 
the individual. In going back in recollec- 
tion to the scenes of other years he is draw- 
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ing on the secret storehouse of his own 
consciousness, with which a stranger must 
not intermeddle. To cast doubt on a per- 
son's memory is commonly resented as an 
impertincMice, hardly less rude than to ques- 
tion his reading of his own present mental 
state. Even if the challenger professedly 
bases his challenge on the testimony of his 
own memory, the challenged party is hardly 
likely to allyw the right of comparing testi- 
monies. He can in most cases boldly assert 
that those who differ from him are lacking 
in his power of recollection. The past, in 
becoming the past, has, for most people, 
ceased to he a common object of reference; 
it has become a part of the individuars own 
inner self, and cannot be easily dislodged or 
shaken. — SriXY Illusions, ch. 10, p. 2.T2. 
(A., 1S07.) 

1034. INDIVIDUALITY, STRONG, IN 
CAT TRIBE — Cntf< Xerer Hunt in J'arks. — 
Cats never hunt in packs as dogs and wolves 
do, and rarely pursue their prey in open 
ground, but spring upon it from some 
hiding-place. They are mostly noeturnal, 
and the greater number, especially of the 
.smaller kinds, habitually live in trees. — Mi- 
VART Ti/pc.s of Animal Lift, ch. 8, p. 220. 
(L. B. & Co.. 1803.) 

1035. INDIVIDUALITY, VARYING 
ASPECTS OF — Men Dinrriminate Inturni \ 
Their Own Different Ncbv.s — Fame"* 
anti •* Honor. — A man's fame, good or bad, 
and his honor or dishonor are names for 
one of his social selves. The particular so- 
cial self of a man c iIUmI his honor is usually 
the result of one of those splittings of which 
we have spoken. It is his image in the eyes 
of his own “set” which (‘\alts or condemns 
him as he conforms or not to certain re- 
quirements that may not be imule of one in 
another walk of life. Thus a layman may 
abandon a city infectcfl with cholera; but a 
priest or a doctor would think such an act 
incompatible with his honor. A soldier's 
honor refjuires him to fight or to die unilcr 
<;ircum>tances where another man can apolo- 
gize or run away with no stain upon his 
social Sfdf. A judge, a statesman, are in 
like manner debarred by the honor of their 
cloth from entering into pecuniary rela- 
tions perfectly honoriibh to persons in 
private life. S'othing is commrmer than to 
hear people discriminate between their dif- 
ferent selves of thi-i sort; “As a man 1 
pity you, but as an oflicial T must show you 
no mercy; as a politi^'ian I regard him as I 
an ally, but as a moralist I loathe him,” 
€tc., etc. — JvMES Psyeholoqy, vol. F. eh. 10, 
p. 204. (IT. H. A Co., 1800.) 

1030. INDUCTION AND DEDUC- 
TION MUST COMBINE — Xo Simjle. Method 
Fead-s to Truth. — e must welcome as '*ne 
of the most fortunate steps in the direction 
of a solution of the great cosmic problems 
the fact that of recent years there is a grow- 
ing^ tendency to recogaiize the two paths 
which alone lead lheret(>-— experience and 


thought, or speculation — to be of equal value 
and mutually complementary. Philosophers 
have come to see that pure speculation — 
such, for instance, as Plato and Hegel em- 
ployed for the construction of their idealist 
systems — does not lead to knowledge of re- 
ality. On the other hand, scientists have 
been convinced that mere experience — such 
as Bacon and Mill, for example, made the 
basis of their realist systems — is sufficient 
of itself for a complete philosophy. For 
these two great ^aths of knowledge, sense- 
experience and rational thought, are two dis- 
tinct cerebral functions; the one is elabo- 
rated by the sense-organs and the inner 
sense-centers, the other by the thought-cen- 
ters, the great ” centers of association in the 
cortex of the brain,” which lie between the 
sense-centers. True knowledge is only ac- 
quired by combining the activity of the 
two. — Haeckel Riddle of the Universe, ch. 
1, p. 18. (11., lOOO.) 

1037. INDUCTION GIVES A LAW— 

Deduct ioyi i;>ui>pose,s a Fase — Rjcperiment 
Furnishes the Test. — To acquire [scientific] 
for«‘knowledge of what is coming, but of 
what has not been settled by observations, 
no other method is possible than that of 
endeavoring to arrive at the laws of facts 
by observations; and we can only learn them 
by induction, by the careful selection, col- 
lation, and observation of those case.s which 
fall under tlie law. When we fancy that we 
have arrived at a law the business of dediic- 
iun\ commences. It is then our duty to de- 
velop the conse<iuenceh of our law as coiu- 
idetely as may be, but in the first place only 
to apply to them the test of experience, so 
far as they can be U*ste<l, an<l then to <le- 
ci<!e by this test whether the law holds, and 
to what extent. This is a test which really 
never c<‘ases. — Hei.miioltz Popular Lectures, 
-‘cr. ii, Ject. 5. p. 22fi. (1.. (J. & Co., ISttS.) 

1 03«. INDUCTION RECOGNIZED BY 
ARISTOTLE — HuIch (iirni Only for Dedue- 
fioa. -Altlio the duality of the complex oimt- 
ation whereof induction is llie first and «h*- 
duction the .second half, as well a.s the espe- 
cial neces.-<ity for the inductive part, was 
recognized by Aristotle both in actual d«*c- 
larations and by his unwearied industry in 
<Mdlecting facts; altho, moreover, he per- 
ceived that all science or theory must re.-t 
upon this foundation as a whole, neverthe- 
less he devot«*s hirn.self only to the analysis 
and to tlu! formulating of the rules of the 
deductive part. Thus it was, as Grotc points 
out, that .scit rice afterwards became disjoined 
from experience and was presented as (oa* 
sibling in deduction alone, wdiile everything 
not d(‘duction became degraded into unscien- 
tific experience. — Park Benjamin IntelU'e- 
tual Rise in Klectricity, ch. 2, p. 39. (J- 

W., W,m.) 

1639. INDULGENCE, EXCUSES FOR 

Ingenuity in Finding Reasons 
wrong-doing — Fn\dt Must lie Branded wdh 
the — ** Being a Drunkard .** — Where, 
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however, the right conception is an anti- im- 
pulsive one, the whole intellectual ingenuity 
of the man usually goes to work to crowd 
it out of sight, and to find names for the 
emergency, by the he^) of which the dispo- 
sitions of the moment may sound sanctified, 
and sloth or passion may reign unchecked. 
How many excuses does the drunkard find 
when each new temptation comes! It is a 
new' brand of liquor which the interests of 
intellectual culture in such matters oblige 
him to test; moreover it is poured out and 
it is sin to waste it; or others are drinking 
and it would be churlisliness to refuse; or 
it is but to enable him to sleep, or just to 
get through this job of work; or it isn't 
drinking, it is because lie feels so cold ; or it 
is C’hristmas day; or it is a means of stimu- 
lating him to make a more powerful resolu- 
tion in favor of abstinence than any he has 
hitherto made; or it is just this once, and 
once doesn't count, etc., etc., ad libitum — it 
is, in fact, anything you like except hein/; a 
druulard. That is the conception that will 
not stay before the poor soul’s attention. 
But if he once gets able to pick out that way 
of conceiving from all the other possible 
w’ays of conceiving the various opportunities 
which oeeiir, if through tliick and tliin he 
holds to it that this is being a drunkard and 
is nothing else, he is not likely to remain 
one long. The effort by which lie sueeeeiis 
in keeping the right namr unwaveringly 
present to his mind proves to he his saving 
moral act. — .J. vmk.s yts.i/e/io/of/i/, vol. ii. ch. 
‘20, p. ofM. (H. H. & Co., IShO.l 

tG40. INDUSTRY AND PREVISION 
AMONG ANIMALS— ami Har- 
(iois af Atits. — The spe<*ics of Mrssttr (Eu- 
rope), Pogommiyrmcx (America), and lloh 
coniyrmrx (India) coii>lruct very largi* 
elininhei's, or granaries, underground, at a 
eonsi(h*rahle de])th, often at the depth <»f a 
yard, in whieh they store the seeds they 
have collected. In the same way the species 
of the AiiK'riean gi*rius Atta exc-avate ex- 
tremely deep and e.xterisive passages, and 
make imniensi* chambers, in whieh they stt>re 
the leaves they have cut fnmi the trees for 
the purpose of laying out upon them the 
fungus-gardens from whieh they supply 
thousands with food. This disetivery. first 
made by Belt, and suhsoqueiitly de< l.‘ire»l by 
MaeCook to he iiUMirreet. has recently been 
coTifirmerl by Dr, Mdller. of Hlumeiiau, in its 
full extent as the result of superb experi- 
ments. — t'orrl^ A rticlr an Ants^ .Ve,s7,s, p. 4S3 
of Smithsonian Institute^ 

- nTDUSTRY DEPENDEWT ON 

SCIENTIFIC STUDY — As in nobler spheres 
of thought and sentiment, in philosophy, po- 
0 ry, and the fine urt.s, the object at which 
aim ought to bo an inward one — an en- 

0 uenient of the intellect — so ought wc like- 

in our pursuit of science, to strive 

^ J^^owledgo of the laws and the prin- 

1 es of unity that pervade the vital forces 

e universe; and it is by such a course 
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that physical studies may be made subser- 
vient to the progress of industry, which is 
a conquest of mind over matter. By a hap- 
py connection of causes and effects we often 
see the useful linked to the beautiful and the 
exalted. The improvement of agriculture in 
the hands of freemen, and on properties of 
a moderate extent — the flourishing state of 
the mechanical urt.s freed from the trammels 
of municipal restrictions — the increased im- 
petus imparted to commerce tiy the multi- 
plied means of contact of nations with each 
other are all brilliant results of the intel- 
lectual progress of mankiml and of the ame- 
lioration of political institutions in which 
this progress is reflected. The picture pre- 
.sciitcd by modern history ought to convince 
tliose who are lardy in awakening to the 
truth of the lesson it teaches. — Humboldt 
('osmoSy vol. i, int., p. 54. (11., 1897.) 

1 042. INDUSTRY OF ANTS— 

(itir and l*t rscrvring Labor of Rtd Ants in 
India. — Heer Hassan Ali, in his ‘‘ History 
of the .Mussulmans,” expressly mentions that 
“ More industrious little creatures cannot 
exist than the small red ants which are so 
abundant in India. I have watched them at 
tlieir labors for hours without tiring. They 
are so small that from eight to twelve in 
number labor with giasit difliculty to con- 
vey a grain of wheat or barley, yet these 
are not more than half the size of a grain 
of English wheat. 1 have known them to 
carry oii(‘ of tlicso grains to their nest, at 
a dist.ime from flOO to l,b00 yards. They 
travel in two distinct lines over rough or 
?^ni<v<»th ground, as it may happen, even up 
jiml down >-tt‘ps. at one regular pace. The 
rciurning unladen ants invariably salute the 
bul l helled ones who are making their way to 
the general >«torelion'-e : but it is done so 
promptly that the line is neither broken 
nor their ])rogress impe<led by the saluta- 
tion." — .\VKni UY A)itSy lif ts a}td IVusps. ch. 
:b p. flO. (A.. 1000.) 

1G4;5. INDUSTRY OF PRIMITIVE 

MAN — Toil undrr Dmadva7itn<y's. — After hav- 
ing chosen a favorable situation the first 
step in the construction of the lake-habita- 
tions was to obtain the necessary timber. 
To out down a tree with a stone hatchet 
must have been no slight undertaking. It 
is, indeed, most probable that use was made 
of lire in the same manner as is done by 
existing savages in felling trt'cs and making 
canoes. Burning the wood and then scra- 
ping away the charred portion renders the 
task far more easy, and the men of the 
Stone period appear to have avoiiled the use 
of large trees, except in making their ca- 
noe.s. Their piles were embedded in , the mud 
from one to five feet, and must also have 
projected from four to six feet ab<>ve the 
water level, whieh cannot have been verv dif- 
ferent from what it is at presents They 
must, therefore, have had a length of from 
fiftioen to thirty feet, and they were from 
three to nine inches in diameter. The point- 
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ed extremity which entered into the mud 
still bears the marks of the fire and the rude 
cuts made by the stone hatchets. The piles 
belonging to the Bronze period, being pre- 
pared with metal axes, were much more 
regularly pointed, and the differences be- 
tween the two have been ingeniously com- 
pared to those shown by lead pencils well 
and badlv cut. — A vebury Prehistoric Times, 
ch. 6 , p. 17r>. (A., 1J)00.) 

1644. INDUSTRY, SEPARATE VS. 
GREGARIOUS — A7ieient Implements Long 
Perpetuated — The JSpindle of Egypt in the 
Highlands of Scotland , — In 17(30 the spiii- 
ning-wlieel and the common loom, as used 
by the people of Yorkshire, were little in 
advance of the implements for the same pur- 
pose which had been in use beyond the reach 
of history. The spindle which is depicted 
on the monuments of Egypt was until a 
few years ago familiar in the Highlands. 
The essential feature of this ancient indus- 
try, so far as its effects upon social condi- 
tions are concerned, was that it was sepa- 
rate and not gregarious. It did not inter- 
fere with, hut rather was congenial to, 
family life for thousands of years. 

“ ]Maids at the wheel, the weaver at his loom. 
Sat blithe and happy.” 

— Argyll Reign of Lair, ch, 7, p. 206. 
(Burt.) 

1645. INDUSTRY THE CORRECT- 
IVE OF PHILANTHROPY— AVohdmn y/a- 
manized , — Men very naturally and very hon- 
estly disagree in respect to the activity of 
those causes which have helped the human 
race forward. Most of us accept the theory 
of evolution to account for the diversity an<l 
development of life, but when reason, edu- 
cation, and religion appear, they serve to 
counteract the forces which have produced 
evolution, and, in fact, to undo much of the 
work which the uninterrupted operation of 
natural law has performed. The tendency 
of civilization is ther^^fore almost <lirectly 
in opposition to those forces which have 
made humanity possible. As an illustration 
of this, attention may be called to (he grand 
system of organized philanthropy which is 
found in every civilized community. The 
care which we bestow in juiblic and in pri- 
vate on the old, the irnbecil* and the sick 
secures precisely what the great forces of 
evolution would eliminate and destrf»v^ 
Were it not, then, for other forces to coun- 
teract the deteriorating effects of philan- 
thropy, the human race, through its own ex- 
cellence of heart, would rapidly regress. 
Fortunately, therefore, in the orogress of hu- 
man industry we find a factor which tends 
to correct or neutralize the enervating ef- 
fects of philanthropy. The necessity of ef- 
fort and the pleasure <»f labor drive men 
into pursuits which develop their fa<;ulties, 
increase their power, and eliminate, to a 
certain degree, the deti^r 5 orating effects of 
care, of helpfulness, of sympathy and affec- 
tion. 


In this respect the progress of industry 
must be regarded as the great helper of hu- 
manity. Just in proportion as the indus- 
tries of a nation broaden and develop, just 
in that proportion does the character of its 
citizens gain strength*and their brains and 
muscles skill and power. — Wiley Relations 
of Chemistry to Industrial Progress (Ad~ 
dress at Purdue University, Lafayette, Ind,, 
1S96J, p. 13. 

1 646. INEQUALITY A LAW OF HU- 
MAN NATURE — There is, for example, a 
law — an observed order of facts: — in respect 
to man, which the w^orkiiig classes too often 
forget, but which can neither be violated 
nor negleeteJ with impunity. That law is 
the law' of inequality — the various degrees 
in w’hich the gifts both of body and of mind 
are shared among men. This is one of the 
most fundamental facts of human nature. 
Xor is it dillicult to see how it should be 
also one of the most beneficent. But it is 
a fact against which the spirit of combina- 
tion is very apt to assume an attitude of 
permanent insurrectioilhp-ARGYLL Reign of 
Law, ch. 7, p. 224. (Burt.) 

1647. INFALLIBILITY, ASSUMED, 
OF SCIENTISTS — Many an anthropologist 
Ills described a skull of peculiar form as the 
only one of its kind, perhaps discovering in 
it greater or minor animal similarities, when 
typically it might have been mistaken for 
the one upon his ow'n shoulders. — Ranke 
Somatisehc anthropologische Heobachtun- 
gen (an address). (Translated fur Scien- 
tific Side-Lights.) 

1648. INFANCY A PERIOD OF 
PLASTICITY — Calls Out Parents^ Unselfish- 
nrss. — The tirst appearance of infancy in the 
animal world heralded the new era which 
was to be crowned by the development of 
man. With the beginnings of infancy there 
came the fir.^st dawning of n conscious life 
similar in nature to the con.seious life of 

; human beings, and there came, moreover, 

I on the part of i)arents, the beginning of feel- 
; ings and actions not purely self-regarding. 

, Hut, still more, the period of infancy was a 
; peri<Mi of plasticity. The career of each in- 
j dividual being no longer w'holly prede- 
I termined by the careers of its ancestors, it 
! began to bei'ome teachable. Individuality of 
j character also became possi])le at the same 
I time, an<l for the same reason. — Fiske /h.s- 
I tiny of Man, eh. (5, p. .51. (H.M.& C’o., 11)00.) 

I 1640. INFANCY PROLONGED- AV 

; ticeable Fact among Apes . — The young 
j f»rangs seem to remain unusually long under 
I their mother’s protection, probably in conse- 
quence of their slow grow'th. While climb- 
ing the mother always carries her young 
against her lK)som, the young holding on by 
his mother’s hair. — Huxley Man's Place 
'Nature, p. 206. (Hum.) 

1 050. The Chief Fact in 

Man's Development . — In the genesis of hu- 
manity the central fact has been the iU’ 
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creased duration of infancy. Now, can we 
assign for that increased duration an ade- 
quate cause? I think we can. The increase 
of intelligence is itself such a cause. A 
glance at the animal kingdom shows us no 
such thing as infancy among the lower 
orders. It is with warm-blooded birds and 
iiianimals that the phenomena of infancy 
and the correlative parental care really bc- 
— FisKE Through Nature to God, pt. ii, 
ch. 6, p. 87. (H. M. & Co., 1900.) 

1051. INFECTION CAUSED BY 
EARTHWORMS — Pasteur held that earth- 
worms are responsible for conveying the 
spores and anthrax from buried carcasses 
to the surface, and thus bringing about re- 
infection. — Newman Bacteria, ch. 5, p. 17. 
(G. P. P., 1899.) 

t(i52. INFECTION WIDELY DIS- 
TRIBUTED — Mistaken Attempt at CleanlinetiH 
Canned Pollution. — Within the last tw'clve 
months much attention has been drawn to a 
milk-source of typhoid infection by the epi- 
demic of typhoid at^lristol. Dr. 1). S. 
Davies has pointed ou^hat a brook receiv<*d 
the sewage of thirty-seven houses, the over- 
flow of a cesspool serving twenty-two more, 
the washings from fields over which the 
drainage of several others was distributed, 
and the direct sewage from at least one 
other, and then (lowed directly through a 
certain farm. The water of tiiis stream 
su])plied the farm pump, and the water 
itself, it is scarcely necessary to add, was 
higlily c'harged with i)utreseent organic mat- 
ter and micro-organisms, 'this water was 
used for washing the milk-cans from this 
particular farm, otherwise the <lairy- ar- 
rangements were etlicient. Part of the milk 
was distributed to fifty-seven houses in ('lif- 
ton; in forty-one of them (*ascs of typhoid 
occurred. Another pait of the milk was 
sold over the counter; twenty households so 
obtaining it were attacked with typhoid 
fever, and a number of furtlier infccti«ms 
and complications arose. This eviden<*e 
would appear to support the fact that milk 
Tiiav act in the same way, tho not in such a 
high degree, as water in the*eonveyance of 
fyplioid fever. — Newman Bacteria, ch. 6, p. 
1119. (fi. P. P., 1S99.) 

infinitude, RICHTER’S 

VISION OF — There 1 h Sane ! “—Truly, 
the Gorman poet Richter has spoken well in 
those wonderful words whieh our own prose 
poet l)e Qiiincey has so nobly translated; 
his splendid vision aptly expresses the 
feebleness of man’s con(*epfions in the pres- 
infinite wonders of eroalion: 

God called up from dreams a man into 
the vestibule of heaven, saying. ‘Come thou 
hither, and see the glory of luy house.* 
M to the angels which stood around his 
rone he said: ‘Take him, strip from him 
IS robes of flesh ; cleanse his vision, and 
IhJt a new breath into his nostrils, only 
+}i!! 1 change bis human heart, 

® heart that weeps and trembles.* It was 


done; and with a mighty angel for his guide 
the man stood ready for his infinite voyage; 
and from the terraces of heaven, without 
sound ^ or farewell, at once they wheeled 
away into endless space. Sometimes with 
the solemn flight of angel wings they passed 
through Zaharas of darkness, through wil- 
dernesses of death, that divided the worlds 
of life; sometimes they swept over frontiers 
that were quickening under prophetic mo- 
tions from God. Then from a distance 
whieh is counted only in heaven, light 
dawned for a time through a shapeless film; 
by unutterable pace tin; liglit swept to them, 
they by nmittera!)le pace to the light. In a 
moment the rushing of planets was upon 
them; in a moment the blazing of suns was 
around tliem. 

“ Then came eternities of twiliglit, that 
revealed, but were not revealed. On the 
right hand and on the left towered mighty 
<-onstellations, that by self-repetitions and 
answers from afar, that by counter-posi- 
titni'H, built up triiimplial galc*'^. wiiose ar- 
rliit raves, wliose areliways, liorizontal. up- 
right. rested, ros(‘, at altitude, by spans that 
scanned gliostly from infinitude. Without 
measure were the architraves,* past number 
were t]M‘ archways, beyond nuunory the 
gates. Within were stairs that scaled the 
eternities around; above was below and be- 
low was above, to the man stripped of 
gravitating body; depth was swallowed up 
in height in-^urniountable, height was swal- 
lowed up in (l<*pth unfathomable. Suddenly, 
as thus they rod(‘ from infinite to infinite, 
suddenly, as thus they tilted over abysmal 
worlds, a mighty cry arose that systems 
more mystt‘rious. tiiat worlds more billowy, 
other heights and other depths, were com- 
ing. were nearing, were at hand. 

“ Then the man sighed and stopped, shud- 
dered, and wept. His overladen heart ut- 
tered itself in tears, and he said. ‘ Angel. I 
will go no farther; for tho spirit of man 
acheth with tins infinity. InsutTerahle is 
the glory of God. l.et me lie down in the 
grave, and liide me from the persecution of 
the Intinitt*. for end 1 see there is none.' 
And from all the listening stars that shone 
around issued a choral voice. ‘ The man 
speaketh truly: end there is none that over 
yet we heard of!’ ‘End is there none?’ 
the angel solemnly demanded: ‘is there in- 
deed no end? And is this the sorrow that 
tills you?’ Rut no voice answered, that ho 
might answer himself. Then the angel 
threw’ up his glorious hands to the heaven 
of heavens, saying: ‘End is there none to 
the universe of God. Lo! also, there is no 
beginning.’” — PuocTOU B.rpanse of Heaven, 
p, :104. (L. G. cl Co.. 1807.) 

1 «54. INFINITY A NECESSITY OF 
HUMAN THOUGHT — Npucr and Time^ 
Matter and Force. — When now’ w’O consider 
the place in the w’hole system of our knowl- 
edge which is occupied by these great fundn- 
mentnl conceptions of time and space, and 
of matter and of force, and when we con- 
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fiider that we cannot even think of any one 
of these realities as capable of coming to an 
• end, we may w’ell be assured that, whatever 
may be the limits of the hum^n mind, they 
certainly do not prevent us from apprehend- 
ing infinity. On the contrary, it would rather 
appear that this apprehension is the in- 
variable and necessary result of every inves- 
tigation of Nature. — Argyll Unity of 
turCf ch. 4, p. 84, (Burt.) 

1055. INFINITY NOT AN OBJECT 
OF WORSHIP — Injinite Space, Time, 
her 'Sot Reliyious — Misfortune of Ambigu- 
ity. — The phrase, now often used to express 
the objects of religious thought and feel- 
ing, “ the Inlinite,” is . . . aiiibigiious, 

not merely as “ the Supernatural ” is am- 
biguous, by reason of its involving a sepa- I 
rate and adventitious meaning besides the 
meaning which is prominent and essential; 
but it is ambiguous by reason of not nec- 
essarily containing at all the one meaning 
which is essential to religion. “ The Inli- 
rdte ” is a pure and bare abstraction, which 
may or may not include the one only object 
of religious conscio\isness and thought. An 
Infinite Being, if that be the meaning of 
the Infinite,” is, indeed, the highest and 
most perfect object of religion. But an in- 
finite space is no object of religious feeling. 
An infinite number of material units is no 
object of religious thouglit. Infinite time is 
no object of religious thought. On the other 
hand, infinite power not only may be. but 
must be, an object of religious contempla- 
tion in proportion as it is connected with 
the idea of power in a living will. Infinite 
goodness must be the object of religious 
thought and emotion, lucjiu-e in its very 
nature this conception involves that of a j 
personal being. But if all this is wdiat is ; 
intended by the Infinite,” then it would be j 
best to say so j)lainly. 'Kbe only use of the 
phrase, as the one selected to indicate the 
object of religion, is that it may be under- 
stood in a sense that is kept out of sight. — 
AHr;vi,L L’nity of \afurr, eh. 11. 1). 272. * 
(Burt.) 1 

1«5«. INFINITY OF SPACE, MAT- ; 
TER, AND ENERGY — .SV/cme Liadn Out to i 
the Infinite. — Infinity of pace and of mat- | 
ter occupying space, of time and of the j 
processes with which time is occupied, and 
infinity of energy as necess.irily imjilied by 
the infinities f»f matter and of the operations 
affecting matter — these infinities science 
brings clearly before us. For science directs 
our thoughts to the ilnites to which these 
infinites correspond. It shows us that 
there can be no conceivable limits to space 
or time, and tho iinitencss of matter or of 
operation n)ay be conceivable, there is mani- 
fest incongruity in assuming an infinite dis- 
proportion between unoccupied and occupied 
space, or between void time and time occu- 
pied with the occurrence of eveiit.s of what 
sort soever. So that tne ^•aching8 of .science 


bring us into the presence of the unques- 
tionable infinities of time and of space, and 
the presumable infinities of matter and of 
operation — hence, therefore, into the pres- 
ence of infinity of energy. But science 
teaches us nothing about these infinities, as 
such. They remain none the less inconceiv- 
able, however clearly we may be taught to 
recognize their reality. — P boctor Our Place 
among Infinities, p. 1. (L. G. A Co., 1897.) 

1 057. INFINITY REVEALED IN NA- 
TURE — The earnest and solemn thoughts 
awakened by a communion w'ith Nature 
intuitively arise from a presentiment of the 
order and harmony pervading the whole uni- 
verse, and from the contrast 'we draw be- 
tween the narrow limits of our ow’n exist- 
ence and the image of infinity revealed on 
every side, whether we look upward to the 
starry vault of heaven, scan the far-stretch- 
ing plain before us, or seek to trace the dim 
horizon across the vast expanse of ocean.— 
lIi MBOLDT Cosmos, vol. i, int., p. 25. (H., 

1897.) . 

I«rt8, IKFiniTY SUGGESTED BY 
THE OCEAN — However much this richness 
[of the oceanj in animated forms, and this 
multitude of the most various and highly 
develope<l microscopic organisms may agree- 
ably excite the fancy, the imagination is 
even more .seriously, and, I might .say, more 
solemnly moved by the impression of bound- 
lessness and immeasurability whicli arc 
presented to the miiul by every sea-voyage. 
All who po.sse-is an ordinary degree of men- 
tal activity, and delight to create to them- 
selves an inner world of thought, must be 
penetrated with the sublime image of the 
infinite when gazing around them on tlie 
vast and boundless .sea, when involuntarily 
the glance is attracted to the distant hori- 
zon, where air and water blend together, and 
the stars continually rise and .set before the 
eyes of the mariner. Thi.s contemplation of 
the eternal play of the elements is clouded, 
like every human joy, by a touch of sadness 
and of longing. — H i mboldt Cosmos, vol. i, 
p. ;H0. (H., 1«97.) 

1 «50. INFINITY, THE CONCEPTION 

OF — A XeeeHHity of Human Thought . — “ ^ hat 
the finite cannot comjirehend the infinite 
is a propo.sition constantly propounded as 
an undoubted and all-comprehen.sivo trutlo 
Such truth a.s do<*s belong to it .seems to 
come from the domain of phy.sics, in which 
it represents the axiom that a part cannot 
be e(|ual to the whole. From this, in the 
domain of mind, it comes to ropre.sent the 
truth, equally undeniable, that we cannot 
know all that infinity contains. But the 
meaning into which it is liable to pass when 
applied to mind is that man cannot “on- 
ceive infinity. And never was any propo^^i* 
tion so commonly accepted which, in this 
sen.se, is so ah.sohitely devoid of all founda- 
tion. Not only is infinity conceivable hy 
but B inseparable from conception.^ wdiicli 
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are of all others the most familiar. Both 
the great conceptions of space and time are, 
in their very nature, infinite. We cannot 
conceive of either of these as subject to 
limitation. We cannot conceive of a mo- 
ment after which there shall be no more 
time, nor of a boundary beyond which there 
is no more space. This means that we can- 
not but think of space as infinite and of 
time as everlasting. — Argyll Unity of Na- 
ture^ ch. 4, p. 79. (Burt. I 

1 060. INFIRMITY UNCONSCIOUS— 

Color-blindness Only Discovered by Vompari- 
— It is an interesting fact in reference 
to the dependence of at least one class of 
our knowledge on sensation, that many 
persons are born with defective vision and 
vet remain for years of their lives without 
being conscious of the deficiency. We know 
a gentleman who had probably been always 
near sighted, but who did not dis<over the j 
peculiarity of his vision until the age of i 
twenty-five, when it was acei<ientally made j 
known by hiking at a distant object | 
tlirough a concave# lens. Many persons ' 
whose eyes are sound ami capable of (!xerci- ' 
sing the most delicate functions, are perma- | 
neiitly unable to distinguish certain colors. 
And the number of such p<*rsons is much 
niore <‘onsiderable than we would be led to ! 
iina^iine from the little attention thi< <Iefect 
of vision has excited. It is unknown 

to the individual himself, and indeetl only 
becomes revealed bv comparing his pfuvers 
of di-^rriminut ing ditTeiaml colni 'i witli tho-«* 
otljer persons. — IIk.nhy CoUyr-Itlindnms 
fSrintii/ie Writinos, vol. i. p. 21VA) . (Sm. 
Inst., 1880.) 

IGGl. Kjci )erietice of n 

Child with Color-blindness. — An account is 
given . . . of a shoemaker, in thimber- 

land. who could tUstinguish in ditTerent col- 
ors only a greater or less intensity of light, 
calling all bright tints white and all dull 
ones black. His peculiarity of vision was 
unknown to him until one (lay. while a boy, 
playing in the street, he found a stocking, 
ami for the finst time was struck with the 
fa(‘t that it was called by his companions 
rc(l, whereas to his mind it was (*apabb* of 
no farther description than that d(*signatcd 
by the word “stocking”; he was thus Usl 
to conclude that there was something else , 
hosidos the form and position in the leaves j 
and fruit of a cherry-tree, perceivi'd by his j 
playmates, but not seen by himself. — Henry j 
Color-Hlindness (Scientific Writiuos, vol. i, 
P-2:b-)). (8m. Inst., 1886.) ‘ | 

1««2. INFLUENCE EXERTED IN ! 
VAIN — Air Unwanned by Jiuminy Solar Hays. | 
“-On a sunny day you may see the summits j 
of the high Alps glistening with the water ■ 
of liquefaction. The air above and around j 
the mountains may at the same lime be 
many degrees below the freezing-point in 
temperature. . . . Solar beams power- 

mi enough to fuse the snows and blister the 
oilman skin, nay, it might be added, power- 


ful enough, when concentrated, to burn up 
the human body itself, may pass through the 
air, and still leave it at an icy temperatures 
— Tyndall Forms of Watery pp. 100-102. 
(A., 1899.) 

lOO.S. INFLUENCE, FAR-REACHING, 
OF ONE GREAT MAN — Roger Bacon the 
Scientific Light of the Middle Ages. — In all 
that has directly operated on the extension 
of the natural sciences, and on their estab- 
lishment on a mathematical basis, and by 
the calling forth of phenomena by the proc- 
ess of experinumt, U(^ger Bacon, the cotem- 
porary of Albertus of Bollstiidt, may be re- 
garded as the most important and influen- 
tial man of the Middle Ages. These two 
men occupy almost the whole of the thir- 
teenth century; but to Roger Bacon be- 
longs the merit that the influence which he 
exercised on the form of the mode of treat- 
ing th(* study of Nature has been more bene- 
ficial and lasting than the various discover- 
ies which, with more or less justice, have 
been ascribed to him. Stimulating the mind 
to independence of thought, he severely con- 
demned the blind faith attached to the au- 
thority of the schools, yet, far from neglect- 
ing the investigations of the ancient Greeks, 
lu* directed his attention simultaneously to 
philological researches, and the application 
of matheinalics and of the Scientia experi- 
nontnlis. to which last he devoted a special 
s(‘ction of the “ Opus Majus.” Protected 
and fa\nr(‘d by one pope (Cli'inent IV.), and 
accus(Ml of magic and imprisoned by two 
others (Nicholas III. and IV.), he experi- 
enced the changes of fortune common to 
I great minds in all ages. — IItmijoldt f_’osn?05, 

I v<»b ii. pt. ii. p. 245. (H., 1897.) 

' 1GG4. INFLUENCE FROM AFAR— 

j Attraction of the Sun for the Magnetic 
I \( rdti \ — It had long been noticed that dur- 
1 iiig the course of a single day the magnetic 
ii(‘(Mlle exhibits a minute change of direction, 
taking place in an oseillatorr manner. And 
I when the eliAracter of this vibr.ation came 
I to he caref\illy examined, it was found to 
i corres])ond to a sort of elTort on the needle’s 
! part to turn toward the sun. For example, 
I when the sun is on the magnetic meridian, 
I the needle has its mean position. This ha]>- 
pens twice in the day, onec when the sun is 
above the liorizon. and onee when ho is below 
it. Agjiin, when the sun is midway between 
these two positions — which also happens 
twice in the day — the iietMlle has its mean 
position, hocausc the northern and the 
southern ends make equal efforts, so to 
s]>eak, to direct themselves toward the sun. 
Four times in the day. then, the needle has 
its moan position, or is directed toward the 
inagiietie meridian. But when the sun is 
not in OTIC of the four positions considered, 
that end of the needle which is nearest to 
him IS slightly turned away from its mean 
position, toward him. The change of posi- 
tion is very minute, and only (he exact 
methods of observation made use of in the 
present age would have sufficed to reveal it. 
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There it is, however, and this minute and 
seemingly unimportant peculiarity has been 
4ound to be full of meaning. — Proctor 
Other Worlds than Ours, ch. *2, p. 41. 
(Burt.) 

1«G5. INFLUENCE, MYSTERIOUS, 
OF THE SUN ON THE MAGNETIC NEE- 
DLE — Correspondence of OsciUations of the 
}iecdlc with Sun-spots . — The amplitude of 
these diurnal oscillations [of the magnetic 
newlle] varies every day, every month, every 
year. If we take the mean of the observa- 
tions fnr a whole year, we ascertain that 
this oscillation may lengthen from single to 
double in a period of about 11 years, which 
period — a fact eminently worthy of atten- ' 
tion — corresponds to that, of the solar spots, 
the maxim um of the oscillations coinciding 
with the maximum of the spots, and the 
minimum trith the minimum! All the other 
elements of magnetism, inclination, and in- 
tensity show tlie same relation. Further, 
the magnetic needle inaiiifest.s from time to 
time abnormal variations, perturbations 
caused by magnetic storms; these pertur- 
bations also coincide irith the great agita- 
tions observed in the sun! — Fl.\mm.\rion 
Popular Astronomy, bk. iii, ch. 5, p. *288. 
(A.) 

1G««. INFLUENCE OF AN EN- 
LIGHTENED MONARCH— En- 

couraged by (Ju((.n Isabella. — ('olumbiis 
brought home from his tir.«-t V(\vagc of dis- 
covery some natural products, as, for in- 
stance, fniit.s and the skins of animals. In 
a letter written ^rom Segovia (Augnist, 
1494), Queen Isabella enjoins on the admiral 
to persevere in his collections; and she espe- 
cially requires of him that he should bring 
with him specimens of “ all the coast and 
forest bird.s peculiar to countries which have 
a different climate and different .seasons." 
— HuMnoi.DT Cosmos, vol. ii, pt. ii, p. 274. 
(H., 1807.) 

1GG7. INFLUENCE OF CULTIVA- 
TION — Evolutio7i of the Cabbage — CauMc Still 
To »SVc '.: — Plants that St abbonily Hoist Jm- 
proveynent . — There is no more remarkal)Ic 
example of the alteration pr<)ducc<l by mcui* 
abundant supply of food and more regulated ! 
temperature than that exhibited in the de- I 
velopment of the wild Hrassiea oh ram a, a i 
rambling seashore plant, into the various j 
kinds of cabbage, biofcoli, and caulillower. | 
Why will not culture pro<luee the like effect j 
i upon other plants? h j., quite illogical to 
say that this tran-.for mation has been the 
effect of “phy.sical erm-^es,” when the most 
essential factor in that entire “ aggregat 4 * of 
antecedents,” which (according to J. S. Mill) 
constitutes the “ cause,” is the " unknown 
quantity” which we designate as the “con- 
stitution ” of the organism itself. As I have 
already pointed out, we do not get any 
nearer to the explanation of thi.s constitu- 
tion by tracing it backwards ancestrally; 
for supposing Hosa, Ruhvs. Halix, and Bras- 
sica to have derived their rospeetive pecu- 


liarities by “ natural selection ” from among 
previous varieties, the question recurs. 
Whence those varietal modifications? No 
physical agencies can be assigned, at any 
stage whatever of the descent, as an ade- 
quate account of them ; since, for those agen- 
cies to take effect tliorc must have been a 
concurrent capacity for variation, either in 
the organism itself or in its germ, in virtue 
of which its varietal forms were engendered. 
The necessity for this factor is evinced by 
the negative results of its deficiency, shown 
in the “ rareness ” of many wiki plants, and 
the unconquerable resistance made by others 
to all improvement by cultivation. — Carpen- 
ter Nature and Man, lect. 15, p. 437. (A., 

1889 .) 

1G08. INFLUENCE OF GEOGRAPHIC 
CONDITIONS ON HISTORY— This triple 
enlist ri<‘t ion of the Mediterranean [into ,*1^. 
gean, Syr tie, and Tyrrhenian basins] has ex- 
erei-'^ed a great iiillueiiee on the earliest lim- 
itations and the Hubsc<|uent extension of 
Chenieian and Greek voyage.s of diseovery. 
The latter were long limited to the .^Egejui 
ami Syrtic seas. In the Homerie tiim*s the 
j'ontinent of Italy was still an “ iinkiiowJi 
land.” The Phocjeans opened the Tyrrhe- 
nian basin west of Sieily, and TarUssian 
mariners reached the Pillars of llereules. 
It must not he forgotten that Carthage was 
founded at the boundary of the Tyrrlumian 
and Syrtie basins. The physical eonfignra- 
lion of the coast line inllueiieed the eour.sc 
of events, the direetion of nautical umlc*r- 
takings, and the changes in the dominion 
of the sea; and the latter reacted again on 
the enlargement of the sphere of ideas. — 
IlrMUoT.DT Cosmos, vol. ii, pt. ii, p. 120. 

(H., 1807.) 

INFLUENCE OF HEAT AND 
COLD ON WATER — Jee Lighter thin Water, 

— J.ike aliiio.st all other .suhstames, water is 
c‘X pa tided by lieat and contraeted by cold. 

. . . A small flask is filled with eolored 

water and stopped with a cork. Through 
the eork passes a glass tube, water-tight, 
the liquid standing at a certain height in 
the tube. The flask and its tube resemble the 
bulb and stem c»f a thermometer. Applying 
the heat of a spirit-lam]>, the water ri-ies 
in the tube and finally trickles over the 
top. Expansion by lieat is thus illustrated. 
Heunoving the lamp and piling a fn-ezing 
mixture round the flask the liquid eoluirni 
falls, thus showing the eoniraetion of the 
water by tlie cold. But let the freezing mix- 
ture continue to net, the falling of the col- 
umn continues to a certain point; it then 
c'case.s. The top of the column remains sta- 
tionary for some .seconds, and afterwards 
hf‘gins to rise. The contraction has cc*ased, 
and expansion by cold sets in. Let the ex- 
pansion continue till the liquid trickles a 
h<*cond time over the top of the tube. The 
freezing mixture has here produced to all 
appearance the same effect as the flaniP* 
In tho case of water, contraction by cold 
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ceases and expansion by cold sets in at the 
definite temperature of 39® F. Crystalliza- 
tion has virtually here commenced, the mole- 
cules preparing themselves for the subse- 
quent act of solidification which occurs at 
32®, and in which the expansion suddenly 
culminates. In virtue of this expansion, ice, 
as you know, is lighter than water in the 
proportion of 8 to 9. — ^Tyndall Lectures on 
Light, lect. 3, p. 107. (A., 1898.) 

1 G70. INFLUENCE OF NATURE ON 
POETRY — Cicero's Descriptions True to Fact. 
—In Cicero’s smaller sketches of Nature we 
find, as has been remarked, all things de- 
scribed as they still exist in the actual land- 
scape; we see the Liris shaded by lofty pop- 
lars; and as we descend from the 8U*ep 
mountain behind the old towers of Arpinum 
we see the grove of oaks on the margin of 
the Fibrenus, and the island now called I sola 
di Carnello, which is fornuHl by the division 
of the stream, and whither Cicero retired 
in order, as he said, to “ give himself up to 
meditation, reading, and writing.’’ Arpinum, 
situated on the Volscian Hills, was the 
birthplace of the great statesman, ami its 
noble scenery no doubt exercised an intluence 
on his character in boyhood, rnconseiously 
to himself the external aspect of the sur- 
rounding scenery impresses it^-elf upon the 
soul of man with an intensity corresponding 
to the greater or less degree' of his natural 
susceptibility, and becomes closely inU*r- 
woven with the deep original tendencies and 
the free natural disposition of his mental 
powers, — IlrMUoi.OT Cosmos, vol. ii, pt. i, p. 
31. (H., 1897.) 

1071. INFLUENCE TRANSMITTED 

— ('olur-ffhotographf^ — 'ft Irithonr and Phono- 
graph. — The princi[de [of color - photog- 
raphy] is the same for the light-waves as 
that of the telephone for sound-waves. The 
voiie sets up vibrations in the t ransinitting ! 
diaphragm, whic’h by means of an electric ; 
current are so exactly reproduced in the re- i 
ceiving diaphragm us to give out the same i 
succcs«^inn of sounds. .\n even more striking | 
and pcrlmps closer analogy is that of the ] 
phonograph, where the vibrations of the j 
diaphragm are permanently registered on a { 
wax cylinder, which at any future time can | 
he made to set up the same vibrations of the 
air, and thus reproduce the same succes-iion 
of sounds, whether wonls or musical notes. 
— WAi.i.AfE The Wonderful Centuru. ch. 5. 

!>■ h;. (H. M. Jk Co.. 1899.) 

.1072. INGENUITY OF A SPIDER— 

Sloped h\j Suspended Weighi.- -d. (i. 
Wood (“Glimpses into Pethuni*’) [relate.'^ 
thcfollowingincident] : “One of my friends.” 
says Wood. “ was aee\istomiMl to grant shelter 
to a ntimber of ganlen spiders under a large 
veranda, and to watch their habits. One 
aav a sharp storm liroke out and the wind 
raged so furiously through the garden that 
the spiders sufTefed damage from it, nltho 
Sheltered by the veranda. The main-yards of 
of those webs, as the sailors would call 


them, were broken, so that the web was blown 
hither and thither like a slack sail in a 
storm. The spider made no fresh threads, 
but tried to help itself in another way. it 
let itself down to the ground by a thread 
and crawled to a place where lay some splin- 
tered pieces of a wooden fence thrown down 
by the storm. It fastened a thread to one 
of the bits of wood, turned back with it, and 
hung it with a strong thread to the lower 
part of its nest, about five feet from the 
ground. The performance was a wonderful 
one, for the wxdght of the wood sufficed to 
keep the nest tolerably firm, while it wa.s 
yet light enough to yield to the wind and 
so prevent further injury. The piece of wood 
was about two and a half inches long and as 
thick as a goose-quill. On the following day 
a careless servant knocked her head against 
the wood and it fell down. But in the course 
of a few hours the spider had found it and 
brought it back to its place. When the 
storm ceased the spider mended her web, 
broke the supporting thread in two, and let 
the wood fall to the ground!” — Romanes 
Animal Intelligence, ch. 6, p. 221. (A., 

1899.) 

1073. INGENUITY OF PRIMITIVE 

MAN — Picks Made of Deer's Homs. — ^I'he im- 
plements used in making these excavations 
were deer’s horns, the brow tine being used 
as a pick, and the others removed. Thus 
treated, a deer’s horn closely resembles in 
form a modern pick, but of course it is sub- 
ject to rapid wear by use. which accounts 
for the largo numhors of worn-out imple- 
ments found by Mr. Greenwell amSng the 
ruhhi.sh. — Aveiu ky Prehistoric Times, ch. 
4, p. 79. (A.. 1900.) 

1G74. INGRATITUDE— ITie Sun an 

I nrt t'ognizt'd Benefactor — Unappreciated 
Ben* fieenec . — The sun is an emhlcm of the 
Almighty in the manner in which he be- 
stows licnctits upon us and is forgotten. Day 
after day we enjoy the sun’s light and heat; 
cluinls may conceal him from our view, much 
as troubles may cause us to forget God; 
and the lu'at lie pours out may seem some- 
times insuilicient or excessive, even as in 
our ignoranee we are dissatisrtod with the 
hh'ssings bestowed by the Almighty. — Proc- 
TOR Pjrpansc of Heaven, p. 12. (L. G. A Co., 
1897.) 

1G75. INHERITANCE OF MENTAL 
DISEASE — Insanitp in Hoyal Families . — It is 
ill reigning fainilii's that mental disorders 
arc hereditary in an unu'^ual degree. Tlius 
Ksquirol, distinguislied for his knowloilge 
of mental diseases, proved that the numbor 
of insane individuals in the reigning houses 
was, in proportion to the number, among 
the ordinary population, as 60 to 1; that is. 
tliat disorders of the brain occur 60 times 
more fn^iniently in the privileged families 
of the ruling houses than among ordinary 
people. This phenomenon enn scarcely as- 
tonish us when we consider what injury 
these privileged castes intliet upon them- 
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selves by their unnatural one-sided educa- 
tion^ and by their artificial separation from 
the rest of mankind. By this means many 
dark sides of human nature are specially 
developed and, as it were, artificially bred, 
and according to the laws of transmission 
by inheritance are propagated through series 
of generations with ever-increasing force and 
dominance. — Haeckel History of Creation, 
vol. i, ch. 8, p. 186. (K. P. & Co., 1899.) 

1676 . INHERITANCE THE RULE— 

yon-inheritance the Anomaly, — If strange 
and rare deviations of structure are really 
inherited, less strange and commoner devia- 
tions may be freely admitted to be inherit- 
able. Perhaps the correct way of viewing ' 
the whole subject would be to look on the 
inheritance of every cliaracter whatever as 
the rule, and non-inheritance as the anom- 
aly. [See also Heredity.] — Darwin Origin 
of Species, ch. 1, p. 12. (Burt.) 

1677 . INHERITANCE THROUGH I 
COUNTLESS GENERATIONS— of 

Utah FoUohs Ancestral Path Southward . — 
Existing conditions [of bird-migration] are 
the result of changes which have been active 
for ages. No species, therefore, has acquired 
its present summer range at one step, luit by 
gradually adding new territory to its breed- 
ing-ground. For example, certain of our 
Eastern birds are evidently derived through 
Mexico, and in returning to their winter 
quarters in Central America they travel 
through Texas and ^Iexico,and are unknown 
in Florida and the West Indies. Others have 
come t<f us through Florida, and in returning 
to their winter quarters do not pass through 
either Texas or Mexico. This i.s best illus- 
trated by the bobolink, an Eastern bird 
which, breeding from New Jersoy northwar<l 
to Nova Scotia, has .‘Spread westward until 
it has reached Utah and northern .Montana. 
But — and here is the interesting point — 
these birds of the Far We-.t do not follow 
their neighbors and migrate southward 
through the (ireat Ba-^in into Mexico, Init, 
true U) their inherited habit, retrac** their 
steps and leave the United States by the 
roundabout way of Florida, crossing thence 
to Cuba, Jamaica, and Yucatan, ami winter- 
ing .south of the Amazon. 7'he bobolinks of 
Utah did not learn this route in one genera- 
tion; they inherite<l the experience of e<mnt- 
less generations, slowly acquired as tin* spe- 
cies extended its range wesUvard, and in re- 
turning across the continent they give us 
an excellent illustration of the stability of 
routes of migration. — Chapman HrrdiAfc. 
ch. 4, p. 60. (A., 1900.) 

1678 . INHUMANITY AMID PERIL 
AND SUFFERING- liobherH Phwdt^ Virtimn 
of Earthquake.--\t is supposed that [in the 
great Calabrian earthquake, 178:1] about a 
fourth part of the inbabilants of Bolistina, 
and of 8f*me other towms, were buried alive, 
and might have been saved had there been 
DO want of hands; but in uo general a ca- 


lamity, where each was occupied with his 
own misfortunes or those of his family, aid 
could rarely obtained. Neither tears nor 
supplications nor promises of high rewards 
were listened to. Many acts of self-devotion, 
prompted by parental and conjugal tender- 
ness, or by friendship or the gratitude of 
faithful servants, are recorded; but indi- 
vidual exertions were, for the most part, in- 
effectual. It frequently happened that per- 
sons in search of those moat dear to them 
could hear their moans, could recognize their 
voices, were certain of the exact spot where 
they lay buried beneath their feet, yet could 
afford them no succor. The piled mass re- 
sisted all their strength and rendered their 
efforts of no avail. 

At Terra nuova four Augustin monks, who 
had taken nJuge in a vaulted sacristy, the 
arch of which continued to support an im- 
mense pile of ruins, made their cries heard 
for the space of four days. One only of 
the brethren of the whole convent was saved, 
and ‘‘of what avail was his strength to re- 
move the enormous weight of rubbish whieh 
had overwhelmed his companions’’? He 
heard their voiees die away gradually, and 
when afterward.s their four corpse.s were 
disinterred they were found cla.sped in each 
other’s arms. Affecting narratives are pre- 
served of motlier.s saved after the fifth, sixth, 
and even seventh day of their interment, 
when their infants or children had perislied 
with hunger. 

It miglit have been imagined that the 
sight of sufferings such as tliese would have 
been .suffici<mt to awaken sentiments of hu- 
manity and pity in the most savage breasts; 
hut while some acts of heroism are related, 
nothing could exceed tlje general atrocity 
of conduct displayed by the Ualahrian peas- 
ants; they abandoned the farms and fiocked 


in great mnnhers into tlie towns — not to res- 
cue their countrymen from a lingering dciitli, 
but to plunder. They dashed through the 
street.s, fearless of danger, amid tottering 
walls and clouds of dust, trampling bcFicatli 
their feet the bo<lies of the wounded and 
half-buried, and often stripping them, while 
yet living, of their elotlie.s. — Eyell Princi- 
ples of (ieolorpf, hk. ii, ch. 28, p. 491. ( A., 

1854.) 

1670. /NiTIATIVE, DESTRUCTION 

OF — Cutting Off Cerebral lleminpheren of Frog 
Hm/mcH Automatic .Machine . — 
When a frog’s cerebral hemispheres aUaie 
are cut off by a section between them and 
the thalami, which prcscrve.s the latter, an 


unpractised observer would not at first sus- 
pect anything abnormal about the aninml. 
Not only is he capable, on proper instigation, 
of all the acts alr<‘ady described [of ordinary 
lifej, but he guides himself by sight, so tlipt 
if an obstacle be set up between him nnd 
the light, and he he forced to move forwar<h 


he either jumps over it or swerves to one 
aide. . . . Thus far, as aforesaid, a pf'r- 

soil unfamiliar with frogs might not 
a muU’ation; but even such a person wouhi 
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soon remark the almost entire absence of 
Bpontaneous motion — that is, motion un- 
provoked by any present incitation of sense. 
The continued movements of swimming per- 
formed by the creature in the water seem to 
be the fatal result of the contact of that 
fluid with its skin. They cease when a stick, 
for example, touches his hands. This is a 
sensible irritant towards which the feet are 
automatically drawn by reliex action, and on 
Avhich the animal remains sitting. He mani- 
fests no hunger and will sulTer a fly to crawl 
over his nose imsnapped at. Fear, too, seems 
to have deserted him. In a word, he is an 
extremely complex nuiehine whose actions, 
so far as they go, tend to self-preservation ; 
but still a machine, in this sense — that it 
seems to contain no incalculable element. 
Jly applying the right sensory stimulus to 
him we are almost as certain of getting a 
fixed response as an organist is of hearing 
a certain tone when he pulls out a certain j 
stop. — James Psychology y vol. i, ch. 2, p. 17. i 
(II. II. k Co., ISim.) i 


1080. INJURY BY INDIRECTION— 

Vroducis of Bnctvrin More Ilartnfu! than the 
Organisms Themselves — Toxi ns. — Yet there 
is something of far greater import a lue than 
tlie mere presence of bacteria in human or 
animal tissues; for the secondary action of 
disease-producing germs — and p<issihly it is 
present in all bacteria — is due to their ])oi- 
sonous products, or toxins, as they have hc**n 
termed. These may he of the naturi* of fer- 
ments, and they become difluscd throughout 
the body, whether the bacteria thmnselves 
oieiir locally or generally. They may bring 
nhout very sliglii and even imiierceptible 
changes during the course of the di>caM\ or 
they may kill the patient in a bw hours. 
Latterly bacteriologists have come to under- 
stand that it is not so much the prc'-cme 
of organisms whicli is in jurious to man ai:d 
otlier animals, as it is their products whieli 
cause the mischief; and the amount of to\i<' 
product bears no know’ll proportion to the 
degree of inva.sion by the bacteria. 'I'he 
various and w'idely ditTering modes of action 
in bacteria are therefore depemUmt upon 
th(‘se three elements: the tissues or medium, 
the bacteria, and the pnxluets of the bac- 
teria; and in all organisnial jiroccsscs these 
three elements net and react upon eath 
other. — Newman Bacteria, oh. 1, p. 2S. ((J. 

1*. I'., ISlfl).) 


^1 1 . INSANITY, MORAL, MAY BE 

CONGENITAL — Children of Better 
i^ometimes Hopelessly Depraved . — From lime 
to time we are consulted about perplexing 
cases of wdiat might l>c c.allcd moral insanity, 
©L more properly, moral imbecility, in chil 
dren of the better eln.ssea. 'Hio horn in good 
cireuinstanees of life and having every ad- 
vantage of education, they oaiinot, by any 
or training, lie made to learn and be- 
other children; they display no 
ection whatever for parents, brothers, or 
and no real appreciation of the dif- 


! 

I 


i 


ference between right and wrong — no love 
for the one, no remorse for the other; they 
are inherently vicious, and steal and lie with 
a skill that it is hard to believe could ever 
have been acquired — are, in fact, instinctive 
thieves and liars; everything that their vi- 
cious nature prompts them to desire is for 
them right, and they exhibit a remarkable 
cunning in gratifying their evil propensi- 
ties; they are the hopeless pupils of any 
master who has anything to do with them, 
and are sure to be e.xpelled from any school 
to which they may be sent. In the end all 
those who have to do with them are con- 
strained to a.scrihe to defect what at first 
seemed simple badness. Now’, what W'C com- 
monly find in these cases, when we are able 
to push .satisfactory inquiry into their he- 
reditary antecedents, is that they come of 
families in which insanity or some allied 
neurosis prevails. — Maudsley Body and 
Mind. loot. 4, p. 111. (A., 1808.) 

1082. INSECT WITH BIRD -LIKE 
HABIT — W<t.sp Feeding Its Young. — Us [the 
Monedula wasp’s] singular habits and in- 
telligence give it a still belter claim to no- 
tii'C. It is a big, showy, loud-buzzing insect, 
with pink bead and legs, wings with browm 
reflections, and body encircled with alter- 
nate bands of Idack and pale gold, and has 
a preference for large (‘omposite flowers, on 
the honey of which it fcciU. Its young is, 
liowevcr, an insect-eater: but the Monedula 
•loe'! nitt.like other burrowing or sand wasps, 
put away a store of insects or sfiiders, par- 
tially paralyzed, as a provision for the grub 
till it reaches the pupa state: it actually 
supplies tin* grub w’itli fresh-caught insects 
as loi g as fooil is requir(*(l, killing the prey 
it captures o\itright, and bringing it in to 
it'' young, "ti that its habits, in this particu- 
lar, arc more bird- than wasp-like. — Hro- 
sox \(ituralisf in La Plata, ch. 12. p. 163. 
((’. 11., ISO.').) 

1 OSH. INSECT-LIFE, RICHNESS OF, 
IN TROPICS — Xumher and i>plendor of Bui- 
ft edits in Brazil — Luxurianec of Beauty in 
Wilderness . — It will convey some idea of 
the diversity of hutterllies when I mention 
that about 700 species of tliat tribe are 
found within an hour’s walk of the town 
(Para], while the tidal number found in the 
ilritish Islands docs not exiccd 60, and the 
whole of Kuro])e supports only 321. Some 
of the most showy species, such as the 
.swallow-tailed kinds, Papilio polycaon, tho- 
as. iorquatus, and others, are seen flying 
about the streets and gardens; sometimes 
they eome through the open windows, at- 
tracted by flowers in the a]>artmoTits. Those 
.sp(vies of l*iipilio whieh are most character- 
istie of the country, so conspicuous in their 
vclvety-hlack, green and rose-colored hues, 
which Liniueus, in pursuance of his elegJint 
aystem of nomenclature — naming the dilTcr- 
ent kinds after the heroes of (Ireek myth- 
ology’ — c'nlled Trojans, never leave the shades 
of the fore.st. The splendid metallic blue 
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morphos, some of which measure seven 
inches in expanse, arc generally confined to 
the shady valleys of the forest. They some- 
times come forth into the broad sunlight. 
When we first went to look at our new resi- 
dence in Nazareth a Morpho meneldua, one 
of the most beautiful kinds, was seen flap- 
ping its huge win^ like a bird along the 
veranda. This species, however, altho much 
admired, looks dull in color by the side of 
its congener, the Morpho rhetenor, whose 
wings, on the upper face, are of quite a 
dazzling luster. — Bates Xaturalist on the 
Fiver Amazon, ch. 3, p. 643. (Hum., 1880.) 

1684. INSECTS, ACUTE SENSES OF 

— Fees, Butterflies, and Wasps Guided hy^ 
Sight or Scent. — That bees and butterflies 
have this power [of distinguishing between 
colors] is manifest. Tliey may be watched 
flying from flower to flower, disregarding 
all other parts of the plants. . . . Odors, 
like colors, draw insects to flowers. After 
observing how bees come swarming into a 
house where honey is largely exposed, or 
how wasps find their way into a shop con- 
taining much ripe fruit, it cannot be ques- 
tioned that insects are to a considerable ex- 
tent guided by scent. Being thus sensitive 
to the aromatic substances which flowers ex- 
hale, they may, when the flowers are in 
large masses, be attracted by them from 
distances at which the flowers themselves 
are invisible. — Spencer Biology, pt. v, ch. 
3, p. 268. (A., 1900.) 

1685. INSECTS, CAPTURE OF, BY 

SUNDEW — Tentacles of Leaf Close as if by 
Design upon Victim — Action Irresistible of 
y at Ural Mechanism. — When an insect 

alights on the central disk [of tiie sundew 
leaf], it is instantly entangled by the viscid 
secretion, and the surrounding tentacles 
after a time begin to bend, and ultimately 
clasp it on all sides. Insects are generally 
killed, according to Dr. Nitschke, in about 
a quarter of an hour, owing to their trache;e 
being closed by the secretion. If an insect 
adheres to only a fc\v of the glands of the 
exterior tentacles, these soon become in- 
flected and carry their prey to the tentacles 
next siicccf'fling them inwards; these then 
bend inward<. and onwards, until the in- 
sect is ultimately carried l)y a curious s»>rt 
of rolling movement to the center of the 
leaf. Tlien. after an interval, the tentacles 
on all ^idcs become inflc{'tcfl and bathe their 
prey with their secretion, in the same man- 
ner as if the insect had first alighted on the 
central disk. It is surpri'-in’^ how minute 
an insect suflices to cause this action: for 
instance, I Imve seen one of the smallest 
species of gnats fculr.rj, wliich lia<l just , 
settled wdth its excr^^ivcly delicate feet on 1 
the glands of the outermost tentacles, and ! 
these were already beginning to curve in- I 
wards, tho not a single gland had as yet 
touched the body of the insect. Had I iiot 
interfered, this minute gnat would as.surully 
have been carried to the center of the leaf 


and been securely clasped on all sides. — 

I Darwin Insectivorous Plants^ ch. 1, p. 13. 
j (A., 1900.) 

1686. INSECTS FERTILIZING 
FLOWERS— ilorficuttttnsf Aided by Science 
— The Smyrna Fig Culture Made Possible in 
the United States, — That an article bearing 
this title [“ Smyrna Fig Culture in the 
United States”] should be prepared by an 
entomologist may seem at first glance un- 
usual, not to say curious; but as is well 
known to those informed on the subject, and 
as will be readily seen by the readers of this 
article, the problem of establishing the 
Smyrna fig industry in the United States 
has been very largely an entomological prob- 
lem. . . . Since time immemorial it has 

been known that in Oriental regions it has 
been the custom of the natives to break off 
the fruits of the capifig, bring them to the 
edible-fig trees, and tie them to the limbs. 
From the caprifigs thus brought in there is- 
sues a minute insect, which, covered with 
pollen, crawls into the flower receptacles of 
the edible fig, fertilizes them, and thus pro- 
duces a crop of seeds and brings about the 
subsequent ripening of the fruit. . . . 

In the caprifig there is said to exist in 
Mediterranean regions three crops of fruit — 
the spring crop, known as “profichi,” the 
second as “ mammoni,” and the third as 
“ inainmo,” the latter remaining upon the 
trees through the winter. The fig insects 
(the Oriental species being knowm as Blasto- 
phaga grossorttm, Gravenhorst) overwinter 
in the mamme, oviposit in the profichi, de- 
velop a generation wdthin it, each individual 
living in the sw'elling of a gall-flow’cr (a 
modified and infertile female flower), ami 
issue from it covered with pollen, enter the 
young flow’er-re(*eptacles of the Smyrna fig, 
which are at that time of the proper size, 
and make an attempt to oviposit in the true 
female flowers, fertilizing them at the same 
time by means of the pollen adhering to 
their bodies. 

[As the result of the researches and ex- 
periinents of the Entomological Division of 
the Department of Agriculture, this insect 
(the Blastuphaga) has now been naturalized 
in California, so that in the year 1889-1900 
more than .six tons of edible figs were pro- 
I>ared for market, as the result of the insect 
life contained in less than 450 wdnter fig^- 
where previously the fruit of thrifty 
Smyrna fig-trees had always fallen and I'or- 
ished while immature.] 

— Howard Smyrna Fig Culture in 
Unitrd Staff s ( Year-boftk of the Depart 
(if A grirulturr, WOO, pp. 79-106.) 

10H7. Profitable 

of Scientific Experiments — A Great Indus- 
try Resulting from Microscopic Research.-^ 
Chemical analysis made by Professor Hjh 
gard, of the University of Califorma, 
showed that figs submitted to him by 
Roeding contained 1.42 per cent, more sugar 
than the best imf)orted Smyrna figs. Sarnph""^ 
which the writer has received are of exccp- 
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tional edibility. The flavor is delicious and 
precisely comparable to that of the imported 
flgs, except for the lack of the slight acidity 
noticed in those ordinarily bought on the 
market, and which is of a rather disa^ee- 
able quality. Wholesale grocers to >^om 
the writer has shown samples speak with 
strong approval of their quality, and there 
seems little doubt that a great and profit- 
able trade in figs of this grade can readily 
be gained in the United States. . . . 

But this feature by no means comprises all 
the possibilities of the industry. America 
will compete with the Mediterranean coun- 
tries in tne open markets of the world. The 
character of the product, even of this first 
year’s crop, shows it to be superior to the 
Oriental product, both from chemical anal- 
ysis and from expert opinion. 

Cleanliness in packing, prevention of the 
disgusting worms so often found in the im- 
ported Smyrna figs, and other similar points 
will be carefully attended to by American 
packers. , . . The right v«srietie8 [of 

trees] will be planted by the thousands dur- 
ing the coming year, and in four or five 
years will be producing suhstintial crops. ‘ 
[See Fio, Smyrna.] — Howard Smyrna Fig 
Culture in the United States (Year-book of 
the Department of Agriculture^ JOOOy pp. 7i>- 
106 ). 

1088. INSECTS FLEEING BEFORE 
WIND — Dragon^Jties and the Pampero. — The 
pampero is a dry, cold wind, cxcecHlingly 
violent. It bursts on the plains very sud- 
denly, and usually lasts only a short time, 
sometimes not more than tim mintiles: it 
comes irregularly, and at all seasons of the 
year, but is most frequent in the hot season, 
jiiid after exceptionally sultry weather. It 
is in summer and autumn that the large 
dragon-flies appear; not with the wind, hut 
— and this is the most curious part of the 
matter — in advance of it; and inasmuch as 
these insects are not seen in the country at 
of her times, and frequently appear in sea- 
sons of prolonged drought, when all tie* 
marshes and watercourses for many hun- 
dreds of miles are dry, they must bf course 
traverse immense distances, flying before the 
wind at a tmecd of seventy or eighty miles 
HTi hour. On some cxvasions they appear 
almost simultaneously with the wind, going 
hy like a flash, and instantly disappearing 
from sight. You have scarcely time to see 
them before the wind strikes you.-- ^Hi dson 
Naturalist in La Plata, ch. 0, p. Ifll. {C. A 
H., 1895.) 

1889. INSECURITY, SENSE OF, 
PRODUCED BY EARTHQUAKE— r/ip 
“ffoUdd round’’ Quirrrit Ilike Thin Ifc. — Fob- 
rnnrv 20th, 1835. — This dav has l>ecn mem- 
orable in the annals of Valdivia for the 
most severe earthquake experieneed by the 
oldest inhabitant. I happened to be on 
*^bore, and was lying down in the 'wood to 
rest myself. It came on suddenly, and 
lasted tw’o minutes, but the time appeared 
^uch longer. The rocking of the ^ound 


was very sensible. The undulations ap- 
peared to my companion and myself to come 
from due east, whilst others thought they 
proceeded from southwest: this shows how 
difficult it sometimes is to perceive the di- 
rection of the vibrations. There was no dif- 
ficulty in standing upright, but the motion 
made me almost giddy: it was something 
like the movement of a vessel in a little 
cross-ripple, or still more like that felt by a 
person skating over thin ice, which bends 
under the weight of his body. A bad earth- 
quake at once destroys our oldest associa- 
tions: the earth, the very emblem of solid- 
ity, has moved beneath our feet like a thin 
crust over a fluid — one second of time has 
created in the mind a strange idea of inse- 
curity, which hours of reflection would not 
have produced. — Darwin NaturalisVs Voy- 
age around the World, ch. 14, p. 301. (JL, 
1898.) 

1 800. INSENSIBILITY DUE TO AB- 
SENCE OF MIND — Power of Mental Absorp- 
tion over the Bodily Life. — Archimedes, it is 
well known, was so absorbed in geometrical 
I meditation that he was first aware of the 
I storming of Syracuse by his own death- 
! wound, and his exclamation on the entrance 
I of the Roman soldiers was: Yo/i turbare 
circiilos In like manner Joseph Scali- 

gor, the most learned of men, when a Prot- 
' cstant student in Paris was so engrossed in 
' the study of Homer that he became aware of 
the massacre of St. Bartholomew, and of his 
own escape, only on the day subsequent to 
the cat a. strophe. Tlie philosopher Carneadcs 
was habitually liable to fits of meditation so 
prof»)\jiul that, to prevent him sinking from 
inanition, his maid found it necessary to 
feed him like a child. And it is reported of 
Newton that, while engaged in his mathe- 
matical rcsearche-i, he sometimes forgot to 
dine. Canlan. one of the most illustrious of 
philosophers and mathematicians, was once, 
upon a journey, so lost in thought that he 
forgot both his way and the object of his 
journey. To the questions of his driver 
whether he should proceed, he made no 
am^wer; and when he came to himself at 
nightfall, he wa*^ surprised to find the car- 
riage at a standstill, and directly under a 
gallows. The mathematician Victa was 
sometimes so buried in meditation that for 
I hours he bore more resemblance to a dead 
; person than to a living, and was then wholly 
I unconseious of everything going on around 
him. On the day of his marriage the great 
Biuheus forgot everything in his philological 
speculations, and he was only awakened to 
the affairs of the external world by a tardy 
embassy from the marriage-party, who 
found him absorbed in the composition of 
bis “ Commentarii.” — Hamimxin Metaphys- 
ics, lect 14, p. 180. (G. A L., 1859.) 

tool. INSIGHT, SCIENTIFIC, EN- 
LARGED — Mental Advance Attends Opening 
of the Pacific, — The Sandwich Islands, Pa- 
pua or New Guinea, and some portions of 



IntlAt 

Instlnet 


SCIENTIFIC SIDE-LIGHTS 


846 


New Holland were all discovered in tlie 
early half of the sixteenth century. . . . 

The Pacilic no longer appeared as it had 
done to Magellan, a desert waste; it was 
now animated by islands, which, however, 
for want of exact astronomical observations, 
appeared to have no fixed position, but 
floated from place to place over the charts. 
The Pacific remained for a long time the ex- 
clusive theater of the enterprises of the 
Spaniards and Portuguese. Tt W’as not until 
the Dutch power acquired the ascendency in 
the Moluccas that Australia began to 
emerge from its former obscurity and to 
assume a definite form in the eyes of ge- 
ographers. In a short space of time and in 
continuous connection, two-thirds of the 
earth’s surface were opened to the appre- 
hension of men, in consequence of the sud- 
denly awakened desire to reach the wide, the 
unknown, and the remote regions of our globe. 

An enlarged insight into the nature and 
the laws of physical forces, into the dis- 
tribution of heat over the earth’s surface, 
the abundance of vital organisms and the 
limits of their distribution, was developed 
simultaneously with this extended knowl- 
edge of land "and sea. — H i mroldt Cosmos^ 
vol. ii;. pt. ii, p. 272. (IT., 1807.) 

1002. INSPIRATION NEEDED IN 
SCIENCE — Knowledge Supplemented by Re- 
flection. — In his efforts to cross the common 
bourn of the known and the unknown, the 
effective force of the man of science must 
depend, to a great extent, upon his acquired 
knowledge. But knowledge alone will not 
do; a stored memory will not suffice; in- 
spiration must lend its aid. Scientific in- 
spiration, however, is usually, if not always, 
the fruit of long reflection — of patiently 
“ intending the mind,” as Xewdon phrased 
it, and as Copernicus, Newton, and Darwin 
practised it. until outer darkness yields a 
glinuner, which in due time opens out into 
perfect intellectual day. — T yxoall Frag- 
ments of Science, vol. i, ch. 5, p. 132. (A., 
1807.) 

INSPIRATION OF GENIUS— 

Compared to the Gift of the Spirit (John Hi. 
8) — Th e J og of I ) isco ?• ery — Th c Fu rckti ” 
of Archinif dc.s. — Working backwards from a 
'limite<l nnm})cr of y)henomena, genius, by its 
own expari->iv(' force, rcncljcs a conception 
which c(,'vcrs tlicni all. There is more 
wonderful performance of the intellect than 
this; but we^ can render no account of it. 
Like the Scriptural gift of tlie Sy)irit, no 
man can tell whence it crinieth. The pa.ssage 
from fact to y^rjnciy»le i- ‘^<jniet inies .slow, 
sometimes ray>id. and at all times a source 
of intellectual j4#y. When ray)id, the pleas- 
ure is concemf rated ami bec^imes a kind of 
ecstasy or intoxication. To any one who has 
experienced this ydeasure, evc>n in a moder 
ate degree, the action of Archimede'i when 
he quitted the bath, and ran naked, crying 
Eureka! ” through the streets of Syracuse, 
becomes intelligible. — T yxdatt. Lectures on 
Light, lect. 2, p. 47. (A., iShs.) 


1694. INSTABILITY OF THE EARTH 

— The Eruption of Krakatoa Felt around 
the Globe — The Dust Throum into the At- 
mosphere Would Bury Washington Monu- 
ment. — The eruption of Krakatoa occurred 
in 1883, and it will be rememt^ered the 
air-wave started by the explosion was felt 
around the globe, and that probably owing 
to the dust and water-vapor blown into the 
atmosphere, the sunsets even in America 
became of tliat extraordinary crimson we all 
remember [as occurring at that time] ; and, 
coineidently, that dim reddish halo made 
its appearance about the sun the world 
over. . . . Very careful estimates of the 

amount of ashes ejected have been made; 
and tho moat of the heavier particles are 
known to have fallen into the sea within a 
few miles, a certain portion — the lightest — 
was probably carried by the explosion far 
above the lower strata of the atmosphere, to 
descend so slowly that some of it may still 
be there. Of tnis lighter class the most 
careful estimates must be vague; but ac- 
cording to the report of the official investi- 
gation by the Dutch Government, that which 
remained floating is something enormous. 
An idea of its amount may be gained by 
supposing these impalpable and invisible 
juirticles to condense again from the upper 
sky, and to pour down on the highest edifice 
in the country, the Washington Monument. 
If the dust were allowed to spread out on all 
sides, till the pyramidal slope was so flat as 
to be permanent, the capstone of the monu- 
ment would not only be buried before the 
supply was exhausted, but buried as far be- 
low the surface as that pinnacle is now 
above it. — L .vnoley AV’?r Astronomy, ch. 6, 
p. 181. (H. M. A Co., 1896.) 

1695, INSTINCT AND REASON — 

Human Organism Like Keyed Instrument — 
Lower Animal Like Barrel-organ — Cater- 
pillar and Its Hammock. — Thus, then, while 
the human organism may be likened to a 
keyed instrument, from which any music it 
is capable of producing can be called forth 
at the will of the performer, we may com- 
pare a bee or any other insect to a barrel- 
organ, which plays with the greatest exact- 
ness a certain number of tunes that are set 
uy)on it, but can do notliing else. The fol- 
lowing fact, mentioned by Pierre TTuber, af- 
fords a curious example of the purely auto- 
matic nature of instinctive action: 

There is a caterpillar that makes a very 
complicated hammock, the construction of 
which may be divided into six stages. One 
f)f these caterpillars which liad completed 
its own hammock, having been transferred 
to another carrie«l only to its third stage, 
completed this also by reperforming the 
fourth, fifth, and sixth stages. But another 
caterpillar taken out of a hammock which 
had been only carried to its third stage, and 
put into one already completed, appeared 
numb embarrassed, and seemed forced to go 
back to the point at which it had itself left 
off, executing anew the fourth, fifth, and 
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sixth stages which had been already 
wrought out. — C arpenter Mental Physiol- 
ogy, bk. i, ch. 2, p. 61. (A., 1900.) 

1090. INSTINCT DYING OF INAOT. 
TION— Men without the Desire of Hunting , — 
The latter [hunting] instinct is easily re- 
stricted by habit to certain objects, which 
become legitimate “ game,*' while other 
things are spared. If the hunting instinct 
be not exercised at all, it may even entirely 
die out, and a man may enjoy letting a wild 
creature live, even tho he might easily kill 
it. Such a type is now becoming frequent. 
— James Psychology, vol. ii, oh. 24, p. 415. 
(H. H. & Co., 1899.) 

1097. INSTINCT FOLLOWS INFLEX- 
IBLE ROUTINE— T/ic The 

butcher-wasps paralyze their prey [that it 
may become food for their larva']. Fabre 
removed from a so-called sphex-wasp a 
killed grasshopper, which it was convoying 
to its nest and had momentarily laid down 
at the mouth of the burrow — as these in- 
sects always do on returning with prey, in 
order to see that nothing has intruded into 
the burrow during their absence. Fabre 
carried the dead or paralyzed grasshopper 
to a considerable distance from the hole. 
On coming out the insect searched about 
until it found its prey. It then again car- 
ried it to the mouth of its burrow, and again 
laid it down while it once more went in to 
see that all was right at home. Again 
Fabre removed the grasshopper, and so on 
for forty times in succession — the sphex 
never omitting to go through its fixed 
routine of examining the interior of its bur- 
row every time that it brought the prey to 
its mouth. — Romanes Animal Intelligence, 
ch. 4, p. 181. (A., 1899.) 

1 «98. INSTINCT INDEPENDENT OF 
EDUCATION — Antomatir Adaptation to Knds. 
— Instinct is usually defined as the faculty 
of acting in such a way as to produ<*e cer- 
tain ends, without foresight of the ends, and 
without previous education in the perform- 
ance. That instincts, as thus defined, exist 
on an enormous scale in the animal kingdom 
needs no proof. They are the functional 
correlatives of structure. With the presence 
of a certain organ goes, one may say, almost 
always a native aptitude for its use. fin 
his work on “ Instinct,” P. w\. riiadbourne 
says] ; 

‘‘ Has tho bird a gland for the secretion of 
oil? She knows instinctively how to pros 
the oil from the gland, and apply it to the 
feather. Has the rattlesnake the. grooved 
tooth and gland of poison? He knows with- 
out instruction how to make both structure 
and function most efTective against his 
enemies. Has the silkworm the function 
secreting the fluid silk? At the proper time 
she winds the cocoon such as she has never 
seen.* as thousands before h.ave done, and 
thus, without instruction, pattern, oi* ex- 
perience, forms a safe abode for herself in 
the period of transformation. Has the hawk 


talons? She knows by instinct how to wield 
them effectively against the helpless quar- 
ry.” — James Psychology, vol. ii, ch. 24, p. 
383. (H. H. & Co., 1899.) 

1699. INSTINCT IN MAN— 

hut Controlled , — It is often said that man 
is distinguished from the lower animals by 
having a much smaller assortment of native 
instincts and impulses than they, but this 
is a great mistake. ... If we compare 
him with the mammalia, we are forced to 
confess that lie is appealed to by a much 
larger array of objects than any other mam- 
mal; that his reactions on these objects are 
characteristic and determinate in a very 
high degree. The monkeys, and especially 
the anthropoids, are the only beings that 
approach him in their analytic curiosity 
and width of imitativencss. His instinctive 
impulses, it is true, get overlaid by the sec- 
ondary reactions due to his superior reason- 
ing power; but thus man loses the simply 
instinctive demeanor. But the life of in- 
stinct is only disguised in him, not lost. — 
.Tame.s Talks to Teachers, ch. 6, p. 43. (H. 
H. & Co., 1900.) 

1700. Less Imperious 

than in the Inferior Animals — Differences 
Exceed Eescmhlances — 77/e Migrating Im- 
pulse. — To measure tlie differences between 
beast and man is really more dilUcult than 
tracing their resemblances. One plain mark 
of the higher intellectual rank of man is 
that be is less dependent on instinct than 
the animals wl/ich migrate at a fixed season, 
or build nests of a fixed and complicated 
pattern pe/ailiar to their kind. Alan has 
some instiiuts ])lainly agreeing with those 
oi inferior animals, such as the child's un- 
taught movements to ward off danger, and 
the parental affection which preserves the 
offspring during the first defenseless period 
of life. But if man were possessed by a re- 
sistless longing to set off wandering south- 
ward before winter, or to build a shelter of 
houghs laid in a particular way, this would 
he less beneficial to his species than the use 
of intelligent judgment adapting his actions 
to <*limate. su]q>ly of food, danger from 
enemies, and a multitude of circuinstanees 
differing from district to district, and 
changing finm year to year. — T ylor .1//- 
th roynlnatf. ch. 2. ]). oO. (A., 1899.) 

1701. INSTINCT, LIMITATIONS OF 

— Itets Knoir f.nealify l\(ithrr than Ilii'e . — 
Mr. (h'orge Turner found that when he re- 
moved a beehive only a yard or two from its 
accuslomod site, the bees, on returning 
home. Ilcw in swarms around tho latter, and 
for a long time were unable to find the hive. 
And several other similar cases might be 
a/lduml. Lastly. Thompson says: 

It is highly remarkable that they fboes] 
know their hive more from its locality than 
finm its appearance, for. if it be removed 
(luring their ab.senco and a similar one be 
substituted, they enter the strange one. If 
the position of a hive be ebangod, the bees 
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for the first day take no distant flight till 
they have thoroughly scrutinized every ob- 
ject in its neighborhood. — Romanes Animal 
Intelligence, ch. 4, p. 149. (A., 1899.) 

1702. Tries To 

Bury Food under Carpet — Automatic Action 
without Purpose — Transitoriness of Impulse, 
— I have observed a Scotch terrier, born on 
the floor of a stable in December, and trans- 
ferred six weeks later to a carpeted house, 
make, when be was less than four months 
old, a very elaborate pretense of burying 
things, such as gloves, etc., with which he 
had played till he was tired. He scratched 
the carpet with his forefeet, dropped the 
object from his mouth upon the spot, and 
then scratched all about it (with both fore- 
and hind-feet, if I remember rightly), and 
finally went away and let it lie. Of course 
the act was entirely useless. I saw him per- 
form it at that age, some four or five times, 
and never again in his life. The conditions 
were not present to fix a habit which should 
last when the prompting instinct died away. 
But suppose meat instead of a glove, earth 
instead of a carpet, hunger-pangs instead of 
a fresh supper a few hours later, and it is 
easy to see how this dog might have got 
into a habit of burying superfluous food, 
which might have lasted all his life. Who 
can swear that the strictly instinctive part 
of the food-burying propensity in the wild 
Canidw may not be as short-Hved as it was 
in this terrier? — James Psycholoqxf, vol. ii, 
ch. 24, p. 399. (H. IT. & Co., 1899. ) 

1703. INSTINCT, MATERNAL, OF 

THE SPIDER — The courage and rapacity 
of spiders as a class are too well and gen- 
erally known to reejuire special illustration. 
One instance, however, may he (pioted to 
show the strength of their maternal emo- 
tions. Bonnet threw a spider with her bag 
of eggs into the pit of an ant-lion. The 
latter seized the eggs and tore them away 
from the spider; hut altho Bonnet forced her 
out of the pit she returned, and chose to 
be dragged in and buried alive rather than 
leave her charge. — Romanes A}}intnl Intel- 
ligence, ch. fi, p. 20.5. (A., 1899.) 

1 7 04. INSTINCTS COMPLEX — Div- 
ing Spider — Carrying Air to Its Watery 
Home. — [The] strangest of all [spiders is] 
the Argyroneia that has its luminous dwell- 
ing at the bottom of streams; and just as a 
mason carries bricks and mortar to its 
building, so does this spider carry down 
bubbles of air from the surface to*e,nlarge 
its mysterious house in which it lays its 
eggs and rears, its young. Community of 
descent must be supposed of species having 
such curious and complex instincts; but 
how came these feeble creatures, unable to 
transport themselves over seas and conti- 
nents like the aerial gossamer, to be so 
widely distributed and inhabiting regions 
with such different conditions? This can 
only be attributed tr» the enormous an- 


tiquity of the species. — H udson Naturalist 
in La Plata, ch. 14, p. 196. (C. A H., 1895.) 

1705. INSTINCTS INNATE — Fown^f 
Animals Follow Ancestral Habits without 
Instruction , — Among the lower ^ animals, 
young ones taken from the litter or the 
nest and brought up under conditions wholly 
removed from the teaching of their parents, 
whether by imitation or otherwise, will re- 
produce exactly all those habits of their race 
which belong to their natural modes of life. 
Many of these habits — perhaps it may be 
safely said all of them — imply ideas — that 
is to say, they imply instincts ; and instincts 
are in the nature of ideas — that is to say, 
they belong to the phenomena of mind. And 
of this there is another indication in a fact 
w'hich at first sight may seem trivial or ir- 
relevant. It has been often said that one 
great difficulty iii reasoning on this subject 
is the inaccessibility to observation of the 
mental condition of all infant creatures. 
But even if this were more true than it 
really is there are some creatures, not low 
in the scale of creation, of which it may 
he said that, comparatively, they have no 
infancy at all. Tnese are the gallinaceous 
birds in general, and some species in particu- 
lar. They come forth from the egg perfect 
miniatures of their parents, and with minds 
as fully equipped with parental instincts 
as their bodies are provided with feathers 
or their wings w’ith quills. Antecedent to 
all experience of injury they exhibit fear, 
and not only fear, but fear of the proper 
objects. They will flee wlien they see a 
hawk, and they will carefully avoid a sting- 
ing insect. In Europe the young of the 
w’ood-grousc or grlinotto are able to fly from 
the moment tliey break the shell. — Akgyll 
lUign of Law, ch. G, p. 170. (Burt.) 

1705. INSTINCTS, NATURAL, FOL- 
LOWED IN DOMESTICATION—An ani 

iiial in domestieity, says M. F. Cuvier, is 
not esM-ntially in a different situation, in 
regard to the feeling of restraint, from one 
left to itself. It lives in soeiety without 
constraint, because, without doubt, it was a 
so«iaI animal; and it conforms itself to the 
will of man because it had a chief to whicli, 
in a wild state, it would have yielded obe- 
dience. There is nothing in its new situ- 
ation that is ‘not conformable to its pro- 
pensities; it is satisfying its w’ants by sub- 
mission to a master, and makes no sacrifice 
of its natural inclinations. All the .social 
animals when left to themselves form herds 
more or less numerous; and all the individ- 
uals of the same herd know each other, arc 
mutually attached, and will not allow a 
strange individual to join them. In a wild 
state, moreover, they obey some individual, 
which by its superiority has become the chief 
of the lieivl. Our domestic species had orig- 
inally thi--’ sociability of disposition, arid no 
sclifary species, however easy it may be to 
tame it, has yet afforded true domestic races. 
We me. dy, therefore, develop to our own 
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advantage propensities which propel the in- 
dividuals ot certain species to draw near 
to their fellows. — L yell Principles of (Je- 
ology, bk. iii, ch. 35, p. 506. (A., 1854.) 

1707. INSTINCTS OF LABOR BLIND 
AND REOKLESS — Deadly Trades Never Lack 
Recruits , — There are certain results for the 
attainment of which the natural instincts 
of individual men not only may be trusted, 
but must be trusted as the best and indeed 
the only guide. There are other results of 
which as a rule those instincts will take no 
heed whatever, and for the attainment of 
which, if they are to be attained at all, the 
higher faculties of our nature must impose 
their will in authoritative expressions of 
human law. In all that wide circle of oper- 
ations which have for their immediate result 
the getting of wealth there is a sagacity and 
a cunning in the instincts of labor and in 
the love of gain compared with which all 
legislative wisdom is ignorance and folly. 
But the instincts of labor, having for their 
conscious purpose the acquisition of wealth, 
are instincts which, under the stimulus and 
necessities of modern society, are blind to 
all other results wdiatever. They override 
even the love of life; they silence even the 
fear of death. Trades in which the laborers 
never reach beyond middle life — trades in 
wliich the work is uniformly fatal within 
a few years — trades in which those who 
follow them are liable to loathsome and 
torturing disease — all are filled by the en- 
listment of an unfailing series of recruits. 
If, therefore, there be some things desirable 
or needful for a community other than the 
acquisition of wealth — if mental ignorance 
and physical degeneracy be evils dangerous 
to social and political prosperity, then these 
results cannot and must not be trusted to 
the instincts of individual men. And why? 
Because the few' motives which bear uj>on 
them, and W'hich consequently determine 
their conduct, have become almost as imperi- 
ous as the motives which determine the con- 
duct of the lower animals. — Ahoyll Reign of 
Law, ch. 7, p. 213. (Burt.) 

1708. INSTINCTS VS. IMPULSES- 

Memory and Reason Regulate Human Im- 
pulses — Hlindness of Mere Instincts. — Noth- 
ing is commoner than the remark that man 
differs from lower creatures by the almost 
totil aWnce of instincts, and* the assump- 
tion of their work in him by “ reason.’’ 
. . . Man has a far greater variety of 
impulses than any low^r animal; and any 
one of these impulses taken in itself is as 
“blind” as the lowest instinct can be; but 
owing to man’s memory, power of rellection, 
and power of inference, they (‘ome each one 
to be felt by him after he has once yieldetl 
to them and experienced their results in 
connection with a foresight of those results. 
In this condition an impulse acted out may 
be said to be acted out, in part nt least, 
for the sake of its results. — »T ames Psychol- 
ogy, yo\. ii, oh. 24, p. 389. (H. H. & Co., 1899.) 
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1709. INSTRUCTION MIGHT SAVE 
LIFE — Need of Object-lessons — The Miner’s 
Safety-lamp. — Sir Humphry Davy, after 
having ’assured himself of the action of wire 
gauze [in cutting off a gas-flame], applied it 
to the construction of a lamp which should 
enable the miner to carry his light into an 
explosive atmosphere. He surrounded a 
common oil-lamp by a cylinder of wire 
gauze. So long as tnis lamp is fed by pure 
air the flame burns with the ordinary bright- 
ness of an oil flame; but when the miner 
comes into an atmosphere containing “ fire- 
damp ” his flame enlarges and becomes less 
luminous. This enlargement of the flame 
ought to be taken as a warning to retire. 
Still, tho a continuous explosive atmos- 
phere extends from the aij: outside through 
the meshes of the gauze to the flame within, 
ignition is not propagated across the gauze. 
A defect in the gauze, the destruction of the 
wire at any point by oxidation, would cause 
explosion. The rapid motion of the lamp 
through the air, or the impact of a “ blow- 
er ” upon the lamp, might also force the 
flame through the meshes. In short, a cer- 
tain amount of intelligence and caution is 
necessary in using the lamp. This intelli- 
gence, unhappily, is not always possessed, 
nor is this caution ahvays exercised, and 
the consefjuence is that even with the safety- 
lamp explosions still occur. Before permit- 
ting a man or boy to enter a mine would 
it not be well to place these results, by ex- 
periment, visibly before him? Mere advice 
will not enforc‘e caution; but let the miner 
have the physical image of what he is to 
e.xpect clearly and vividly before his mind 
and he will find it a restraining force and a 
monitory influence long after the effect of 
cautioning words has passed away. — Tyn- 
dall Hea t a Mode of Mot ion, lect. 9, p. 262. 
(A., 1900.) 

1710. INTELLECT, BOUNDARY- 

LINE OF — Ordinary Lessotis of Science Fail. 
— ’I'he reverse process of the pVoduction of 
motion by conseiousness is equally unpre- 
sentable to the mind. We are here, in fact, 
on the boundary-line of the intellect, where 
the ordinary canons of science fail to extri- 
cate us. If we are true to these canons w'e 
must deny to subjet'tive phenomena all in- 
fluence on physical processes. The mechan- 
ical philosoplier, as such, w'ill never place 
a state of consciousness and a group of mole- 
cules in the relation of mover and moved. 
Observation proves them to interact; but in 
passing from the one to the other we meet 
a blank which the logic of deduction is un- 
able to fill. — ^1’ynd-\li. Fragments of !Sci- 
enee, vol. ii, ch. 15, p. 408. (A., 1900.) 

1711. INTELLECT DEVELOPED BY 
STRUGGLE FOR LIFE AMONG MEN— A 

i<trugglc of Brains. — ^The result of the strug- 
gle for life is that in the long run that 
w’hich is better bei'auso more perfect con- 
quers that which is w'eaker and imperfect. 
In human life, however, this struggle for 
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life will ever become more and more of an 
intellectual struggle, not a struggle with 
weapons of murder. The organ which above 
all others in man becomes more perfect by 
the ennobling iniluence of natural selection 
is the brain. The man w'ith the most perfect 
understanding, not the man with the best 
revolver, will in the long run be victorious; 
he will transmit to his descendants the quali- 
ties of the brain which assisted him in the 
victory. Thus then we maj’ justly hope, 
in spite of all the elTorts of retrograde for(‘es, 
that the progress of mankind towards free- 
dom, and thus to the utmost perfection, will, 
by the happy influence of natural selec- 
tion, become more and more a certainty. — 
Haeckel History of CrratioUf vol. i, ch. 7, 
p. 179. (K. P. & Co., 1899.) 

1712. INTELLECT HAS OUT- 
STRIPPED HEART— There can be little 
doubt that in respect of justice and kind- 
ness the advance of civilized man has been 
less marked than in respect of quick-witted- 
ness. — F iske Destiny of Man, ch. 10, p. 74. 
(H. M. & Co., 1900.) 

1713. INTELLECT, LIMITATIONS 

OF — Mathematical Faculty Defective among 
Ravages. — We have ample evidence that in 
all the lower races of man what may be 
termed the mathematical faculty is either 
absent or, if present, quite uucxerci'icd. 
The bushmen and the Brazilian wood- In- 
dians are said not to count beyond two. 
Many Australian tribes only have words for 
one and two, which are combined to make 
three, four, five, or si.x, beyond wliich they do 
not count. The Damaras of South Africa 
only count to three; and ^Ir. Gallon gives a 
curious description of how one of them was 
hopolessly puzzled when he bad sold two 
sheep for two sticks of tobacco each and 
received four sticks in payment. He could 
only find out that he was correctly paid by 
taking two sticks and tlien giving one sheep, 
then receiving two sticks more and giving 
the other sheep. — Wallace DaruAnism, cli. 
15, p. :n2. (Hum., 1889.) 

1714. INTELLECT OF MAN CON- 
QUERS THE EARTH — Superiority to Local 
and f'Umatic (Aiatups . — Mun'ditfers essen- 
tially from all other mammals in this re- 
spect: that whereas any important adapta- 
tion to new conditions* can be effected in 
them only by a change in bodily structure, 
man is aide to adapt himself to much gieat- 
cr changes of conditions by a mental develoj»- 
ment leading him to the use of fire, of tools, 
of clothing, of improved dwelling^>, of nets 
and snares, and of agriculture. By the help 
of these, without any change whatever in his 
bodily structure, he has been able to spread 
over and occupy the whole earth; to dwell 
securely in forest, plain, or mountain; to 
inhabit alike the burning desert or the arctic 
wastes; to cope with every kind of wild 
beast, and to provide himself with food in 
districts where, as an animal tru.sting to 


Nature’s unaided productions, he would have 
starved. — Wali.ace Darwinism, ch. 15, p. 
307. (Hum., 1889.) 

1715. INTELLECT REQUIRED TO 
MAKE A UNIVERSE WHICH INTEL- 
LECT IS REQUIRED TO COMPREHEND 

— There is a singular lack of logic, as it 
seems to me, in the view's of the materialistic 
naturalists. While they consider classifica- 
tion, or, in other words, their expression of 
the relations betwu'cn animals or between 
physical facts of any kind, as the work of 
their intelligence, they believe the relations 
themselves to he the work of physical causes, 
'fhe more direct inference surely is, that 
if it requires an intelligent mind to recog- 
nize them it must have required an intelli- 
gent mind to establish them. These rela- 
tions existed before man was created; they 
have existed ever since the beginning of time; 
hence what w'C call the classification of facts 
is not the work of his mind in any direct 
original sense, but the recognition of an 
intelligent action prior to his own existence. 
— Auasstz (icological Sketches, ser. i, ch. 1, 
p. 22. (II. M. & Co., 1896.) 

171C5. INTELLIGENCE AND BAR- 
BARISM COEXISTING— Old Man of 

(’roniagnon — Carr - dicellcrs Like Amrriran 
Indians , — Professor Broca, who seems by no 
means disinclined to favor a simian origin 
for men, has tlie following general eonrlu- 
sions, which refer to the Cromagnon skulls: 
“The great volume of the brain, tlie de- 
velopment of the frontal region, the fine el- 
liptical profile of the anterior portion of 
the skull, and the orthognathous form of 
the ui)per facial region are ineontestably 
evidences of superiority which arc met with 
usually only in the civilized races. On the 
other hand, the great breadth of face, the 
alveolar prognathism, the enormous develop- 
ment of the ascending ramus of the lower 
jaw', the extent and roughness of the mus- 
cular insertions, especially of the mastica- 
tory muscles, give rise to the idea of a vio- 
lent and brutal race.” He adds that this 
apparent antithesis, seen also in the limbs 
as well as in the skull, accords with the evi- 
dence furnished by the assordated Aveapons 
and implenn*nts of a rude hunter-life, and 
at the same time of no mean degree of taste 
and skill in carving and other arts. He 
might have added that this is precisely the 
antithesis seen in the American tribes, among 
whom art and taste of various kinds, and 
much that is high and spiritual even in 
thought, coexisted wdth barbarous modes of 
life and intense ferocity and cruelty. The 
god and the devil were combined in these 
races, but there was nothing of the mere 
brute. — Dawson Facts and Fancies in Mod- 
ern Science, lect. 4, p. 162. (A. B. P. S.) 

1717. INTELLIGENCE AND ENTER- 
PRISE OF PRIMITIVE MAN— Paleolitldo 
implements abound in the drift gravels; the 
surface is strewn with flint flakes and frag- 



851 


SCIENTIFIC SIDE-LIGHTS 


merits of flint implements ; and at the present 
time it [Brandon] is the only place in Eng- 
land where gun-flints are still made. For 
this purpose one particular layer of flint is 
found to be peculiarly well adapted, on ac- 
count of its hardness and fineness of grain, 
while another layer, less suitable for gun- 
flints, is known as “ wall-stone,” being much 
used for building purposes. Now it is in- 
teresting to find that even in very early 
times the merits of the gun-flint layer were 
well known and appreciated ; for altho there 
is abundance of flint on the surface the 
ancient flint-nicn sank their sliafts down 
past the layer of wall-stone,” which oc- 
curs at a depth of lOVa feet, to the gun- flint 
layer, which at the spot in question is 31) 
feet deep. — A vebury Prehistoric Tunes, cli, 

4, p. 78. (A., 1900.) 

1718. INTELLIGENCE IN LOWER 
FORMS OF LIFE — Worms Show Method in 
Plugging Up Their Burrows — Difficulty of 
Drawing Dividing Line helwrcn the Intelli- 
gent and the Automatic. — If we consider 
the cases [specified] we can hardly escape 
from the conclusion that worms show some 
idegree of intelligence in their manner of 
plugging up their burrows. Each particular 
object is seized in too uniform a manner, 
and from causes whiv'h we can generally 
understand, for the result to be aMributcIl ; 
to mere chance. That every object has not 1 
been drawn in by its pointed end may be j 
accounted for by labor liaving b(*(‘n s'av(‘<i ; 
through some being insert(*d by their broader | 
or thicker ends. No doubt worms are le<l ' 
by instinct to plug up their burrows; and j 
it might have been expected that they would ; 
have been led by instinct how’ best to act j 
in each particular ease, indej)endently of in- 
telligence. We sec how’ ditlicult it is to judge ; 
whether intelligence comes into play, for 
even plants might sometimes be thought 
to be thus directed; for instance, when dis- 
j)laced leaves redirect their upper surfaces 
towards the light by extremely complicated 
movements and by the shortest course. With 
animals actions appearing due to intelli- 
gence may be performed tlirough inherited 
liabit without any intelligence, altho aborigi- 
nally thus acquired. Or the halut may have 
b^'cii ac(iuircd through the preservation ami 
inlieritance of beneficial variations of stmie 
otlier habit; and in this case the new’ habit 
W’ill have been acquired independently of 
intelligence throughout the whole course of 
its development. There is no a priori im- 
) probability in worms having acquired special 
I instincts through either of these two latter 
/ means. Nevertheless, it is incredible that 
I instincts should have been developed in ref- 
/ erence to objects, such as the leaves gr peti- 
oles of foreign plants, wholly \inknown to 
I the progenitors of the w’orms which act in 
the described manner. Nor arc their actions 
fio unvarying or inevitable as are most true 
instincts. — Darwin The Formation of Vege- 
table Mould, ch. 2, p. 25. (Hum., 1887.) 
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1719. INTELLIGENCE OF ANIMALS 

— Known to Man Only by Inference. — By 
mind w'c may mean tw’o very different things, 
according as we contemplate it in our own 
individual selves or in other organisms. For 
if we contemplate our own mind we have 
an immediate cognizance of a certain flow 
of thoughts or feelings, which are the most 
ultimate things, and indeed the only things 
of which w’e are cognizant. But if we con- 
template mind in otlier jxu sons or organisms 
w’e have no such immediate cognizance of 
thoughts or feelings. In such cases we can 
only infer the existence and the nature of 
thoughts and feelings from the aetivitie.s 
of the organisms wliich appear to exhibit 
them. . . . All our knowledge of their 

operations is derived, as it were, through 
the medium of amhassadoFs, these ambassa- 
dors being tin* activities of the organism. 
Hence it is evident that in our study of ani- 
mal intelligence \\c are wholly restricted 
to tlie objective method. Starting from what 
1 know subjectively of the operations of my 
own individual mind and the activities 
which in niy own organism they prompt, I 
proceed by analogy to infer from the ob- 
.servable activities of other organisms what 
are the mental operations that underlie 
them. — Romanes Animal Intelligence, int., 
p. 1. (A., 181)0.) 

1720. — Limitafio'ns of-^ 

('e(i.<i(hss t<nrjtrisc of the Casarita — Vain 
Toil without t' ndvrstanding. — Another and 
smaller species of Furnarius (F. cunicu- 
larius) resembles the oven-bird in the gen- 
eial reddish tint of its plumage, in a pe- 
culiar shrill reiteratcnl cry, and in an odd 
maniuT of running by starts. From its af- 
finity. the Spaniards call it “casarita” (or 
little house-builder). . . . The casarita 
builds its nest at the bottom 8f a narrow^ 
cylindri<*nl hole, which is said to extend 
horizontally to nearly six feet underground. 
Several of the country people told me that 
when boys they had attempted to dig out 
the nest, but had scarcely ever succeeded in 
getting to the end of the passage. The 
bird chooses any low bank of firm sandy soil 
by tbe side of a road or stream. Here (at 
Bahia Blanca) the walls round the houses 
are built of hardened mud; and 1 noticed 
that one, which enclosed a courtyard where 
I lodg(‘d, was bored through by round holes 
in a score of places. On asking the owner 
the cause of this he bitterly complained 
of the little casarita, several of which I 
afterwards observed at work. It is rather 
curious to find how* incapable those birds 
must be of aeqiiiring any notion of thiekness, 
for altho they w’ove constantly flitting over 
the low’ W’all they continued vainly to bore 
through it, thinking it an excellent hank 
for their nests. 1 do not donbt that each 
bird, as often as it came to daylight on the 
opp(»site side, was greatly surprised at the 
marvelous fact. — Darwin XaturalisVs Voy- 
age around the \VorliUe\\.i),p.9i). (A., 1898.) 
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1721. ModiJUxitkm of In^ 

stinct in Birds — Jackdaws Build Buttress 
for Their Nest, — pair of jackdaws en- 
deavored to construct their nest in one of 
the small windows that lighted the spiral 
staircase of an old church-tower. As is 
usual, however, in such windows, the sill 
sloped inwards with a considerable inclina- 
tion ; and, consequently, there being no level 
base for the nest, as soon as a few sticks had 
been laid, and it was beginning to acquire 
weight, it slid down. This seems to nave 
happened two or three times; nevertheless 
the birds clung with great pertinacity to 
the site they had selected, and at last de- 
vised a most ingenious method of overcoming 
the difiiculty. Collecting a great number of 
sticks, they built up a sort of cone upon 
the staircase, the summit of which rose to 
the level of the window-sill and afforded the 
requisite support to the nest; this cone was 
not less than six feet high, and so large at 
its base as quite to obstruct the passage up 
the staircase; yet, notwithstanding the large 
amount of material which it contained, it 
was kno\^^l to have been constructed within 
four or five days. Now as this was a device 
quite foreign to the natural habit of the 
bird, and only hit upon after the repeated 
failure of its ordinary method of nest-build- 
ing, the curious adaptation of means to ends 
which it displayed can scarcely be regarded 
in any other light than as proceeding from a 
design in the minds of the individuals who 
executed it. — Carpenter Mental Physiology, 
oh. 2, p. 86. (A., 1900.) 

1722. The Ants Rank 

Near to Man — Superior to the Anthropoid 
Apes. — The anthropoid apes no doubt ap- 
proach nearer to man in bodily structure 
than do any other animals; but when we 
consider the%abits of ants, their social or- 
ganization, their large communities and 
elaborate habitations ; their roadways, their 
possession of domestic animals, and even, in 
some cases, ‘of slaves, it must be admitted 
that they have a fair claim to rank next to 
man in the scale of intelligence. — Avebury 
Ants, Bees, and Wasps, ch. 1, p. 1. (A., 

1900.) 

1 7 23. The Cat—Skill in 

Dealing with Mechanical Contrivances, — I 
have received some half-dozen instances of 
this display of intelligence [the opening of a 
thumb-latch] on the part of cats. These in- 
stances are all such precise rexietitions of 
one another that I conclude the fact to be 
one of tolerably ordinary occurrence^ among 
cats, while it is certainly very rare among 
dogs. I may add that my own coachman 
once had a eat which, certainly without 
tuition, learned thus to open a door that 
led into the stables from a yard into which 
looked some of the windows of the house. 
Standing at these windows when the cat did 
not see me, I have many times witnessed her 
modus operandi. Walking up to the door 
with a most matter-of-course kind of air, 


she used to spring at the half-hoop handle 
just below the thumb-latch. Holding on to 
the bottom of this half-loop with one fore- 
paw, she then raised the other to the thumb- 
piece, and, while depressing the latter, finally 
with her hind legs scratched and pushed the 
doorposts so as to open the door. Precisely 
similar movements are described by my cor- 
respondents as having been witnessed by 
them. — Romanes Animal Intelligence, ch. 
14, p. 420. (A., 1899.) 

1724. The Elephant--- 

Rapid Domestication — Limited Attainment 
— Education Early Becomes Complete. — No 
animal affords a more striking illustration 
of the principal points which I have been 
endeavoring to establish than the elephant; 
for, in the first place, the wonderful sagacity 
with which he accommodates himself to the 
society of man, and the new habits which he 
contracts, are not the result of time, nor of 
modifications produced in the course of 
many generations. [Tho] these animals 
wdll breed in captivity, ... it has al- 
ways been the custom, as the least expensive 
mode of obtaining them, to capture wild in- 
dividuals in the forests, usually when full 
grown; and in a few years after they are 
taken — sometimes, it is said, in the space of 
a few months — their education is completed. 

Had the whole species been domesticated 
from an early period in the history of man, 
like the camel, their superior intelligence 
would, doubtless, have been attributed to 
their long and familiar intercourse with the 
lord of the creation, but we know that a few 
years is sufficient to bring about this won- 
derful change of habits, and altho the same 
individual may continue to receive tuition 
for a century afterwards, yet it makes no 
farther progress in the development of its 
faculties. — Lyell Principles of Geology, bk. 
iii, ch. 35, p. 698. (A., 1864.) 

1725. The Shepherd Dog 

— Story of the “ Ettrick Shepherd ” — Recov- 
ery of Lost Sheep. — ^The following is a very 
remarkable case of this kind, which occurred 
in the experience of James Hogg, the “ Et- 
trick Shepherd,” the associate of Walter 
Scott and Christopher North: 

Mr. Hogg goes on to narrate the follow- 
ing, among other remarkable exploits, in 
illustration of Sirrah^s sagacity. About 
seven hundred lambs, which were at once 
under his care at weaning-time, broke up at 
midnight, and scampered off in three divi- 
sions across the hills, in spite of all that the 
shepherd and an assistant lad could do to 
keep them together. ‘‘ Sirrah,” cried the 
shepherd in great jiffliction, '‘my man, 
they're a' awa.” The night was so dark that 
he did not see Sirrah ; but the faithful ani- 
mal had heard his master's words — ^words 
such as of all others were sure to set him 
most on the alert; and without any delay, 
he. silently set off in quest of the recreant 
flock. Meanwhile the shepherd and his com- 
panion did not fail to do all that was in 
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their power to recover their lost charge; 
they spent the whole night in scouring the 
hills for miles around, but of neither the 
lambs nor Sirrah could they obtain the 
slightest trace. ‘‘ It was the most extraor- 
dinary circumstance,” says the shepherd, 
“ that had ever occurred in the annals of the 
pastoral life. We had nothing for it (day 
liaving dawned) but to return to our mas- 
ter, and inform him that we had lost his 
whole flock of lambs, and knew not what 
was become of one of them. On our way 
liome, however, we discovered a body of 
lambs at the bottom of a deep ravine, called 
the Flesh Clench, and the indefatigable vSir- 
rah standing in front of them, looking all 
around for some relief, but still standing 
true to his charge. The sun was then up; 
and when we first came in view of them, we 
concluded that it was one of the divisions of 
the lambs, which Sirrah had been unable to 
manage until he came to that commanding 
situation. But what w^as our astonishment, 
when we discovered by degrees that not one 
lamb of the whole flock was wanting! How 
he had got all the divisions collected in the 
dark is beyond my comprehension. The 
charge was" left entirely to himself, from 
midnight until the rising of the sun: and if 
all the shepherds in the forest had been 
there to have assisted him, they could not 
have etTected it with greater propriety. .Ml 
that 1 can further say is that I never felt so 
grateful to any creature below the sun as I 
did to my honest Sirrah that morning.” — 
Carpexter Mental Physioloqy, cli. 2, p. 102. 
(A., 1900.) 

1720, The Waxp^ Tn- 

Bcnrinyfi — Startiny Fresh When at 
Fault . — A specimen of Polistes carnifex [or 
sand-wasp] was hunting about for cater- 
pillars in my garden. I found one about an 
inch long, and held it out towards it on tlie 
point of a stick. It seized it immediately, 
and commenced biting it from head to tail, 
soon reducing the soft body to a mass of 
pulp. It rolled up about one-half of it into 
a ball, and prepared to carry it off. Being 
at the time amidst a thick mass of a fing- 
leaved climbing plant, it proceeded, before 
flying away, to take note of the place where 
it was leaving the other half. To do this, it 
hovered in front of it for a few seconds, then 
took small circles in front of it. then larger 
ones round the whole plant. I thought it 
had gone, but it returned again, and had an- 
other look at the opening in the dense foli- 
age down which the other half of the cater- 
pillar lay. It then flew away, but must 
have left its burden for distribution wdth 
its comrades at the nest, for it returned in 
less than two minutes, and, making one 
eircle around tlje bush, descended to the 
opening, alighted on a leaf, and ran inside. 
The green remnant of the caterpillar was 
' lying on another leaf inside, but not con- 
nected with the one on which the svasp 
J^lighted, so that in running in it missed it, 
^nd soon got hopelessly lost in the thick 


foliage. Coming out again, it took another 
circle, and pounced down on the same spot 
again, as soon as it came opposite to it. 
Three small seed-pods, which here grew close 
together, formed the marks that I had my- 
self taken to note the place, and these the 
wasp seemed also to have taken as its guide, 
for it flew directly down to them, and ran 
inside; but the small leaf on which the 
fragment of caterpillar lay not being direct- 
ly conneefed with any on the outside, it 
again missed it, and again got far away 
from the object of its search. It then flew 
out again, and the same process was re- 
peated again and again. Always when in 
circling round it came in sight of the seed- 
pods, down it pounced, alighted near them, 
and recommenced its quest on foot. I was 
surprised at its perseverance, and thought it 
would have given up the search ; but not so, 
it returned at least half a dozen times, and 
seemed to get angry, hurrying about with 
buzzing wings. At last it stumbled across 
its prey, seized it eagerly, and, as there was 
nothing more to come back for, fle\v straight 
off to its nest, without taking any further 
note of the locality. Such an action is not 
the result of blind instinct, but of a thinking 
mind; and it is wonderful to see an insect 
so diffcnmtly constructed \i>ing a mental 
process simiiar to that of man. — Bomaxes 
Animal InielUyence^ ch. 4, p. 150. (A., 

1899.) 

1727. INTELLIGENCE OF HIGH 
ORDER— Only Developed A fter Bi rih . — When 
a creature’s intelligence is high and its ex- 
perience varied and complicated, the regis- 
tration of all this experience in the nerve- 
centers of its otTspring does not get accom- 
plished before birth. There is not time 
enough. The most important re^dstrations, 
such as those needed for breathing and 
swallowing au4.l other indispensable acts, are 
fully etTected ; others, such as those needed 
for handling and walking, are but partially 
effected: others, such as those involved in 
the recognition of creatures not important 
as enemies or prey, arc left still further 
from completion, ^luch is left to bo done 
by individual cx|)ericncc after birth. The 
animal, when first born, is a baby dependent 
upon its mother's care. At the same time 
its intelligence is far move plastic, and it 
remains far more teachable, than the lower 
animal that has no babyhood. — FiSKE 
Thrauqh Xature to Uod. pt. ii. ch. 7, p. 92. 
(ir. M. k Co.. 1900.) 

1728. INTELLIGENCE REQUISITE 

FOR COOK— Fconomy of Fuel . — “ I well 
know, from my own experience, how difficult 
it is to persuade cooks of this truth [of the 
utility of boiling-hot water], but it i^ so 
important that no pains should be spared in 
endeavoring to remove their prejudices and 
enlighten their understandings. This may be 
done most effectually in the case before us 
by a method I have several times put in 
practise with complete success. It as 
follows; Take two equal boilers, containing 
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equal quantities of boiling hot water, and 
put into them two equal pieces of meat taken 
from the same carcass — two logs of mutton, 
for instance — and boil them during the same 
time. Under one of the boilers make a small 
fire, just barely sulficient to keep the water 
boiling hot, or rather just beginning to boil; 
under the other make as vehement a fire as 
possible, and keep the water boiling the 
whole time with the utmost violence. The 
meat in the boiler in which the water has 
been kept only just boiling hot will be found 
to be quite as well done as that in the other. 
It will even be found to be much better 
cooked, that is to say, tenderer, more juicy, 
and much higher flavored.” — R umforo quot- 
ed bv Williams in Chemistry of Cookery, 
ch. *2, p. 17. (A., 1900.) 

1720. INTELLIGENCE SHOWN IN 
RELICS OF STONE AGE — Language the 
True Mold of Mind. — The flints and arrow- 
heads, the celts and hammers, of early man 
are fossil intelligence ; the remains of 
primitive arts and industries are petrified 
mind. But there is one mold into which 
mind has run more large and beautiful than 
any of these. When its contents are exam- 
ined they carry us back not only to what 
men worked at with their hands, but to 
what they said to one another as they 
worked and what they thought as they 
spoke. That mold i'* language. — D ui mmond 
Ascent of .1/an, p. 147. (J. P.. 1900.) 

1780. INTELLIGENCE THE FINAL j 
VICTOR — The Evolution of Mind. — Nature is ' 
full of new departures; but never ‘^ime i 
time began was there anything approaching 
in importance that period when the slumber- 
ing animal brain broke into intelligence, and 
the creature first felt that it had a mind. 
From thati dateless moment a higher and 
swifter progress of the world began. Hence- 
forth, intelligence triumphed over Htructural 
adaptation. The wise were naturally selected 
before the strong. The mind discovered better 
methods, safer measures, shorter cuts. So 
the body learned to refer to it, then to defer 
to it. As the mind was given more to do, it 
enlarged and did its work more perfectly. 
Gradually the favors of evolution — exercise, 
alteration, difTerentiation, addition — which 
were formerly di‘<trihutrd promiseuouHly 
among the bodily organs — were now lavished 
mainly upon the brain. The gains accumu- 
lated with accelerating velocity; and by 
sheer superiority and fitness for its work 
the intellect rose to commanding power and 
entered into final po-^session of a monopoly 
which can never be disturbed. — D ^lmmond 
Ascent of Man, ch. 3, p. 110. (J. P., 1900.) 

1731. Intemperance, debasing 

EFFECT OF — Special Legrajdatimi of Wom- 
an — Moral Influence Defeated hy Morbid 
Physical Cravhig.— The debasing effect of 
continued alcoholif5 excess) is, unfortunately, 
but too apparent. Cases like that of Hart- 
ley Colei idge. in which it seems only to ex- 
cite the higher part of the intellectual and 


moral nature to an irregular activity, are 
extremely rare. Far more generally, while 
weakening the will and exciting the lower 
propensities, it blunts the moral sense also; 
and the wretched victim becomes so com- 
pletely the slave of his tyrannical appetite 
for drink that he is ready to gratify it at 
any sacrifice. This moral degradation is 
perhaps even more marked in women than 
in men; for the drunkenness of the former 
(especially in the upper ranks of society) 
being usually secret — at least in the first 
instance — whilst in the latter it is generally 
open, it can only be practised' by deceit and 
fraud; and when the habit has obtained 
such a dominance that the customary re- 
straints are thrown aside, there is a more 
complete abandonment of self-respect. In 
either sex, it is the physical craving pro- 
duced by the continued action of the stimu- 
lant upon the nutrition of the nervous sys- 
tem which renders the condition of the 
habitual drunkard one wfith which it is pe- 
culiarly diflicult to deal by purely moral 
means." Vain is it to recall the motives for 
a bettor course of conduct, to one w^ho is 
already familiar with them all, but is desti- 
tute of the will to act upon them ; the .seclu- 
sion of such persons from the reach of alco- 
holic liquors, for a sufi’icient length of time 
to free the blood from its contamination, to 
restore the healthful nutrition of the brain, 
and to enable the recovered mental vigor to 
be wi.sely directed, seems to afford the only 
prospect of reformation; and this cannot be 
expected to be permanent, unle>»s the patient 
determinately adopts and steadily acts on 
the re.soliition to abstain entirely from that 
which, if again indulged in, will be poison 
alike to his body and to his mind, and will 
transmit its pernicious influence to his off- 
spring. — Carpenter .Mental Physiology, ch. 
17. p. 652. (A., 1900.) 

1 732. INTEMPERANCE, MORTAL- 
ITY RESULTING PP.OU — EfTects of the 
I'sp. of Alcohol in Switzerland . — In the cities 
of Switzerland every ninth man dies, direct- 
ly or indirectly, of the con.sequences of 
, drunkennes.s. What objection can be made 
' against these statistics? No one dares as- 
sert that they are the production of bias. 
Our physicians are not temperance fanatics, 
j At most, one might object that the causal 
j relations are not demonstrated in all case'i, 
that many of the patients would have died 
even without alcohol, perhaps only a little 
later. T do not deny that. But what cannot 
be denied is the fact of drunkenness. 3'he 
i physicians cannot report drunkenness as tlie 
I only, or the contributing, cause of death if 
I the patient has not been given to drunken- 
ness. ^ It is therefore a fact that every ninth 
man in the cities of Switzerland becomes a 
drunkard. — Von Bunge Dcr Kampf gety^n. 
die Trinksitfrn (an address). (Translat<'d 
for Scientific Side-Lights,) 

^ 17^3. INTERCHANGE OF LAND 
j AND SEA— Uifiea Where Ocean Once Polled. 

1 — Imperfect as is our information of the 
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[!hanj?cs wliich they [deltas] have undergone 
within the last three thousand years, they 
are sufficient to show how constant an in- 
terchange of sea and land is taking place on 
the face of our globe. In the Mediterranean 
alone, many flourishing inland towns, and a 
still greater number of ports, now stand 
where the sea rolled its waves since the era 
of the early civilization of Europe. If we 
could compare with equal accuracy the an- 
cient and actual state of all the islands and 
continents, we should probably discover that 
millions pf our race are now supported by 
lands situated where deep seas prevailed in 
earlier ages. In many districts not yet oc- 
cupied by man, land animals and iforcsts 
now abound where ships once sailed; and, on 
the other hand, we shall And, on inquiry, 
lliat inroads of the ocean have been no less 
considerable. — Lyell Geology, ch. 18, p. 289. 
(A., 1854.) 

1734. Coal-hedn Buried 

under Occan^rocks , — All of the formations 
of the Secondary and Tertiary periods are on 
top of the coal — and this shows that after 
the age of rank vegetable growth there was 
a sinking of the earth in many place.s far 
down into the ocean — so that vast layers of 
rock formed on top of these beds of vegetable 
matter. In England great chalk-beds crop 
out in cliffs on the southern coast, and, as 
we have seen, these chalk-rocks are largely 
made up of the shells of marine animals. 
London stands on a chjilk-be<l frmn six hun- 
dred to eight hundred feet thick. Indeed, 
Ihigland has been poetically called Albion, 
White-land, from this appearance of her 
coast. All of the great chalk-beds were 
formed ages after the coal-beds, as the latter 
are found in the upper strata of the Pale- 
ozoic period. — Elisha Gkay Xaiurr^s .Ifir- 
or/c.s, vol. i, ch. 3, p. 20. ( F. 11. & H., 

1900.) 

1 7:55. INTEREST, ACQUIRED, BE- 
COMES CONTROLLING— An adult man’s 
interests are almost every one of them in- 
tensely artificial: they have slowly been 
-milt up. The objects of professional inter- 
est are most of them, in their original na- 
ture, repulsive; but by their connection with 
such natively exciting objects as one’s per- 
sonal fortune, one’s social responsibilities, 
Jind especially by the force of inveterate 
habit, they grow to be the only things for 
which in middle life a man profoundly cares. 
---•Tames Talks to Teachers, eh. 10, p. 98. 
(H. H. & Co., 1000.) 

interest in the divine 

RECORD— To me it seems that to look 
un the first land that was ever lifted above 
je waste of waters, to follow the shore 
here the earliest animals and plants were 
^^rcated when the thought of God first ex- 
pressed itself in organic forms, to hold in 
ones hand a bit of stone from an old sea- 
each, hardened into rock thousands of cen- 
nes ago, and studded with the beings that 
ce crept upon its surface or were strande<l 


there by some retreatiYig wave, is even of 
deeper interest to men than the relics of 
their own race, for these things tell more 
directly of the thoughts and creative acts of 
God. — Agassiz Geological Sketches, ser. i, 
ch. 2, p. 29. (H. M. & Co., 1896.) 

17.37. INTEREST OF MAN IN ANI- 
MALS — PigeonH Carefully Bred by Ancient 
Egyptians — .1 Pastime of Nobles and Kings. 
—The art of and fancy for fiigeon-breeding 
is very ancient. Even more than 3,000 years 
before Chri.st it wa.s carried on by the Egyp- 
tians. The Romans, under the emperors, 
laid out enormous sums upon the breeding 
of pigeons, and kept accurate pedigrees of 
their descent, just as the Arabs keep gene- 
alogical pedigrees of their horses, and the 
Mecklenburg aristocracy of their own an- 
cestors. In A.sia, too, among the wealthy 
princes, pigeon-breeding was a very ancient 
fancy; in 1000, the court of Akber Khan 
possessed more than 20,000 pigeons. Thus 
in the course of several centuries, and in 
conseipience of the various methods of breed- 
ing practised in the different parts of the 
world, there has arisen out of one single 
originally tamed form an immense number 
of different races and varietie.s, which in 
their most divergent forms are extremely 
different from one another, and are often 
curiously characterized. — Haeckel History 
of ('rcdtion, vol. i. ch. 0. p. 144. (K. P. & 
Go., 1800.) 

17.38. INTERPRETATION INSTINC- 
TIVE — The Less Known Explained by the Better 
Known — The ('oucni'c Seen in Relief . — Now, 

i it may be asked, why should we tend to 
1 transform the concave into the convex 
; rather than the convex into the concave? 

I . . . We are rendered much more fa- 
! miliar, both by Nature and by art, with 
! raised (cameo) design than with depressed 
, design (intaglio), and we instinctively in- 
terpret tlie less familiar form by the more 
‘ familiar. . . . [An] illustration of this 

: kind of illusion recently occurred in my 
own experience. Nearly opposite to my win- 
dow came a narrow space between two de- 
tached houses. This was, of course, darker 
than the fnmt of the liouses, and the reco- 
: ding parallel lines of the bricks appeared to 
cross this narrow vertical shaft obliquely. 

I could never look at this without seeing it 
as a convex column, round which the par- 
: allel lines wound obliquely. Others saw it 
as I did, tho not always with the same over- 
powering effect. 1 can only account for this 
illusion by help of the general tendency of 
i the eye to solidify impressions drawn from 
! the flat, together with the effect of special 
types of experience, more particularly the 
perception of cylindrical forms in trees, 
columns, etc. — Pully Illusions, ch. 5. p. 85. 
j (A., 1897.) 

! intervention of natu- 

’ RAL CAUSES — the Xefyition of DiHne 
Power . — The reluctance to admit, as belong- 
ing to the domain of Nature, any special 
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exertion of divine power for special pur- 
poses, stands really in very close relation- 
ship to the converse notion, that where the 
operation of natural causes can be clearly 
traced, there the exertion of divine power 
and will is rendered less certain and less 
convincinfT. This is the idea which lies at 
the root of Gibbon’s famous chapters on the 
spread of Christianity. He labors to prove 
that it was due to natural causes. In prov- 
ing this, he evidently thinks he is disposing 
of tlie notion that Christianity spread by 
divine power, W'hereas lie only succeeds in 
pointing out some of the means which were 
employed to effect a divine purpose. — 
Argyll Reign of Law, ch. 1, p. 12. (Burt.) 

1 740. INTOLERANCE OF INFIDEL- 
ITY'— Tb/^a ire Denied KxiMtence of Fosnils — 
Mingled Ignorance and Inconsistency . — 
Voltaire had used the modern discoveries in 
physics as one of the numerous weapons of 
attack and ridicule directed by him against 
the Scriptures. He found that the most 
popular systems of geology were accommo- 
dated to the sacred writings, and that much 
ingenuity had been employed to make every 
fact coincide exactly with the Mosaic ac- 
count of the creation and deluge. It was, 
therefore, with no friendly feelings that he 
contemplated the cultivators of geology in 
general, regarding the science as one which 
had been successfully enlisted by theologians 
as an ally in their cause. He know that the 
majority of those who were aware of the 
abundance of fossil shells in the interior of 
continents were still persuaded that they 
were proofs of the universal deluge; and as 
the readiest way of shaking this article of 
faith, he endeavored to inculcate skepticism 
as to the real nature of such shells, and to 
recall from contempt the exploded dogma 
of the sixteenth century, that they were 
sports of Nature. He also pretended that 
vegetable impressions were not those of real 
plants. Yet he w’as perfectly convinced that 
the shells had I'eally belonged to living Tes- 
tanea, as may he seen in his essay ‘‘On the 
Formation of ^Mountains.” He would some- 
times, in defiance of all consistency, .shift 
his ground when addressing the vulgar, and, 
admitting the true nature of the .shells col- 
lected in the Alps and other places, pretend 
that they were Eastern species, w’hich had 
fallen from the hats of pilgrim.s coming 
from Syria. The numerous essays written 
by him on geological subjects were all calcu- 
lated to strengthen prejudice.s, partly be- 
cause he was ignorant of the real stable of 
the science, and partly from his bad faith. 
■On the other hand, they w'ho knew that his 
attacks were directed by a desire, to invali- 
date Scripture, and w'ho were unacquainted 
with the true merits of the question, might 
well deem the old diluvian hypothesi.s incon- 
trovertible, if Voltaire could adduce no bet- 
ter argument against it than to deny the 
true nature of organic remains. — Lyelt. 
Pnnciplrs of Geology, bk i, ch. 4, p. 54. 
(A., 1854.) ^ 


1741. INTOLERANCE OF PAGANISM 

— IScivnee under Ban — Underestimate De- 
nounced as Exaggeration — Persecution of 
Anaxagoras. — ^The astronomers of the school 
of Pythagoras, who thought they ^ave a 
grand idea of the day star by estimating its 
distance at 72,000 kilometers (44,740 
miles), and its diameter at 618 kilometers 
(384 miles), were as far from the reality 
as an ant who believed itself the size of a 
horse. And yet to estimate the sun as of 
the size of the Peloponnesus was then such 
boldness in the eyes of the classical conser- 
vatives and the teaching doctors that for 
having asserted this beginning of truth the 
philosopher Anaxagoras was outrageously 
persecuted and condemned to death — a sen- 
tence commuted to a decree of exile, on the 
petition of Pericles! The trial of Galileo 
was, later on, a repetition of that of Anax- 
agoras. — F lammariox Popular Astronomy, 
bk. iii, ch. 3, p. 244. (A.) 

1742. INTOLERANCE OF THE 
SCHOOLMEN — Discoveries in Anatomy and 
Physiology Met by Persecution. — The more 
rigid the system, the few’cr and the more 

I thorough were tlie methods to which the 
I healing art w'as restricted. The more the 
I schools w’ere driven into a corner by the in- 
crease in actual knowledge, the more did 
they depend upon the ancient authorities, 
and the more intolerant were they against 
innovation. The great reformer of anatomy, 
Vesalius, w’as cited before the theological 
faculty of Salamanca; Servotus w’as burned 
at (ieneva along with his book, in which be 
described the circulation of the lungs; and 
the Paris faculty prohibited the teaching of 
Harvey’s doctrine of the circulation of the 
l)loo<I in its lecture-rooms. — Helmholtz 
Popular Lectures, lect. 5, p. 210. (L. G. & 
Co., 1898.) 

1 743. INTOLERANCE, PARALYZING 

EFFECT OF — Abdication of (talileo^Srienre. 
under Ban of Church. — “ Having held and 
believed that the sun is the center of the 
universe and immovable, and that the earth 
is not the center of the same and that it 
does move, ... 1 abjure wdth a sin- 

cere heart and unfeigned faith, I curse and 
detest the .said errors and heresies and gen- 
erally all and every error and sect contrary 
to the Holy Catholic Church,” wrote Galileo 
(Jalilei, in mortal terror of the Inqui.sition; 
that was in 16.33. Twenty years before, 
under the protection of the Grand Duke of 
Tu.scany, he had asserted the heliocentric 
doctrine, with no worse result than a friend- 
ly admonition from Cardinal Bellarmine, 
and he had agreed not to promulgate it fur- 
ther. But, as the world grew wiser, iy 
.smiled at the theological claims to infolH' 
hility in matters of physics, and at 
1620 , the church itself yielded sufficiently 
to sanction the discussion of the Copernb 
. can theory as an hypothesis merely. This 
gave Galileo a safe opportunity, as he be- 
lieved, once more publicly to reaffirm 
belief therein. He went too far, and tried 
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to prove it orthodox. However the eoclesi- 
astical authorities may have intended to 
deal with others, the fact of his having vio- 
lat^y as they claimed, his earlier promise 
gave them a reason for coming upon him 
despite the permissory decree. He was the 
most shining of all shining marks. To 
crush him would do more to paralyze inde- 
pendent philosophical thought, at least 
within the pale of the church, than any 
random anathema that Rome could hurl. 

The effect upon all Europe was profound. 
I'lie faithful, who found themselves in the 
van of philosophical progress, stopped and 
drew back. The blight of uncertainty fell 
upon them. If, after years of free discus- 
sion, Copernicanism had come to be heresy, 
inviting the dread visit of the Holy Office, 
what then might be safely buight and 
studied? — P ark Benjamin Intellectual Rise, 
of Electricity, ch. 12, p. 355. ( J. W., 1898.) 

1744, Buffon liecants 

His “ Theory of the Earth,'" — Soon after tlic 
publication of his “Natural History,” in 
which w'as included his “ Theory of the 
Earth,” [Buffon] received an official letter 
(January, 1751) from the Sorbonne, or Fac- 
ulty of Theology in Paris, informing him 
that fourteen propositions in bis works 
“were reprehensible and contrary to the 
creed of the church.” The first of these 
obnoxious passages, and the only one re- 
lating to geology, was as follows; ** 'fhe 
wat(TS of the sea have produced the moun- 
tains and valleys of the land — the waters of 
the heavens, reducing all to a level, will at 
last deliver the whole land over to the sea, 
and the sea successively prevailing over the 
land will leave dry new continents like tho><e 
which wo inhabit.” Buffon was invited by 
the college, in very courteous terms, to semi 
in an explanation, or rather a recantation 
of his unorthodox opinions. 'Po this he 
suhniitted, and a general assembly of the 
faculty having approved of his ” Deelara- | 
tion,” he w'as required to publish it in hi'> ■ 
next work. The document la-gins with these i 

^ words: “I declare that 1 had no intention | 
to contradict the text of Scripture; that I j 
believe most firmly all therein related about i 
the creation, both as to order of time and | 
jnattor of fact; and I abandon everything j 
in my book respecting the foundation of the 
earth, and generally all which may be con- 
trary to the narration of Moses.” — I^ yei.l 
Principles of Geology, bk. i, ch. 3, p. 39. (A., 
1854.) 

1745. INTOXICATION ONE WITH 
INSANITY — Difference Oydy in Duration-- Poi- 

Gradually Eliminated from the Jtlood . — 
The states of mind temporarily produced 
intoxicating agents — alcohol, opium, hash- 
ish, and the Tike — are closely akin to one 

I Jiiother in this fundamental character, as 
they are also to the delirium of fevers or 
other diseases, which is due to the introduc- 
tion of a morbid matter into the blood, 
t?hereby a zymosis or fermentation of its 


owp materials is produced which gives it a 
poisonous action on the brain. In the sec- 
ond case, as in the first, the effect is tran- 
sient, the poison being gradually eliminated 
from the circulation by the excretory appa- 
ratus (including the respiratory organs), 
i so that the blood regains its original puri-’ 
ty. And it is this temporary character alone 
which differentiates the mental perversion of 
intoxication and delirium from that which is 
persistrmt in insanity. — Carpenter Mental 
Physiology, bk. ii, ch. 17, p. 637. (A., 1900.) 

1 7 40. Monomania — Sea 

Captain Shooting Sailors to Suppress Imagi- 
nary Mutiny — Small Portion of Stimulant 
Harmful — Heredity, — The closeness of the 
affinity between the states of insanity and 
alcoholic intoxication is further made ap- 
parent by the extreme readiness with which 
the balance of reason is disturbed by a small 
quantity of li(jiior in those unfortunate in- 
dividuals in wlioni there exists a predispo- 
sition to mental derangement. The power 
of volitional control being already feeble it 
is easily overthrown; and the propensities 
or passions which are always unduly ex- 
eitahle are readily aroused into morbid ac- 
tivity by this provocation, so that a very few 
glasses of wine or a small quantity of spirits 
are sutfieient to induce what may be re- 
garded either as a lit of drunkenness or a 
paroxysm of insanity — the two influen<*ps 
! concurring to produce the menial disturb- 
: ance which neillier of them would have alone 
suificed to bring about. Not unfrequently 
the stato thus induced is one of temporary 
monomania, the mind becoming possessed 
by a particular emotional state which gov- 
erns tie' conduct and leads to the perpetra- 
j tion of atrocious crimes. Thus at least two 
i instances of tliis kind liavo ooeiirred within 
1 the recollection of the writer in which the 
j captain of a ship, having been thus seized 
with the belief that liis crew was in a state 
of mutiny, has killed one of them after 
another in (as he believed) rightful self- 
defense. Su«*h a predisposition may arise 
from previous injury or disease affecting the 
brain (tropical sunstroke being often al- 
leged as the cause of it), or it may be in- 
herited; and it exists in peculiar force in 
those who have an hereditary tendency to in- 
sanity derived from drunkenness on the part 
of the parents. Cases are continually occur- 
ring in which drunken outrages are commit- 
ted by individuals thus circumstaneed, in 
tvhose excuse it is alleged that a very small 
quantity of liquor is sufficient to inflame 
their passions and destroy their self-control. 
— (’AurENTEU Mental Phusiohnfu, eh. 17, p. 
651. (A., 1900.) 

1747. INTROSPECTION A MARVEL- 
OUS POWER — Evidence of Menial Growth, 
— ^There is nothing more wonderful in the. 
constitution of our minds than the power 
we have of standing aside, as it were, for 
a time from the. ordinary channel of our o>vn 
thoughts and of looking back upon their cur- 
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rents coming down from the hills of mem- 
ory and association to join their issues 
in our present life. But this sort of looking 
in upon ourselves and treating ourselves as 
a subject of natural history is to all men 
a difficult and to most men an impossible 
operation. They have neither time for it 
nor thought for it. The conscious energies 
of the will are so near us and so ever pres- 
ent with us that they shut out our view of 
the forces which lie beliind. Yet there are 
some facts common in the experience of all 
men whicli may help us to a conception of 
the truth. One of these is the fact of mind 
growing with the growth of years — a fact 
determined by the recollection of childhood, 
of youth, and of maturity. By comparing 
ouselves with ourselves at former periods 
of life — by the memory of feelings and of 
opinions, and of methods of thought which 
we have outgrown and left behind us, we 
can detect the action of forces which have 
told upon our minds — traces, in short, of 
the laws to which they have been subject. 
Some of these laws have been nothing more 
than laws of physical growTh — the concep- 
tions of the mind undergoing a development 
consequent on the growth of our material 
organism. — Argyll Reign of Lau\ ch. ft, p. 
171. (Burt.) 

1748. INTUITIONS NOT EXPLAINED 
BY EXPERIENCE OF INDIVIDUAL OR 
OF RACE — The Ancient Explanation (Job 
xxxii, 8J. — It is a familiar truth that some 
propositions are necessary. We nnist attacli 
the predicate “ e<pial ” to the subject op- 
posite sides of a parallelogram if we think 
those terms together at all, whereas we nc<*(l 
not in any such way attach the predicate 
“ rainy,” for example, to the subject ” to- 
morrow.” The dubious sort of coupling of 
terms is universally admitted to be due to 
‘‘experience”; the certain sort is ascribed 
to the “organic structure” of the mind. 
This structure is in turn supposed by the 
so-called apriorists to bo of transcendental 
origin, or at any rate not to b«; explicable 
by experience; whilst by evolutionary em- 
piricists it is supposed to be also due to 
experience, only not to the experience of the 
individual, but to that of his ancestors as 
far back as one may pl« ase to go. 

Taking the word “ experience ” as it is uni- 
versally understood, the exy)ericnce of the 
race can no more account for our necessary 
or a priori judgments than the experience of 
the individual can. — J amks Esi/nhotogy, vol. 
ii, eh. 28, p 617. (11. H. & Co.', IHOo!) 

1749. INUNDATION POSSIBLE — 

Subsidence of Land Might Empty Lake Su- 
perior. — If we restrict ourselves to combi- 
nations of causes at present known it would 
seem that the two principal sources of ex- 
traordinary inundations are, fjrst, the escape 
of the waters of a large lake raised far abovi* 
the sea; and, secondly, the pouring down of 
a marine current into lands depressed below 
the mean level of the oct^au. 


As an example of the first of these cases 
we may take Lake Superior, which is more 
than 400 geographical miles in length and 
about 150 in breadth, having an average 
depth of from 600 to 900 feet. The surface 
of this vast body of fresh water is no less 
than 600 feet above the level of the ocean; 
the lowest part of the barrier which sepa- 
rates the lake on its southwest side from 
those streams which flow into the head wa- 
ters of the Mississippi being about 600 feet 
high. If, therefore, a series of subsidences 
should lower any part of this barrier 600 
feet, any subsequent rending or depression, 
even of a few yards at a time, would allow 
the sudden escape of vast floods of water 
into a hydrographical basin of enormous ex- 
tent. If the event happened in the dry sea- 
son, when the ordinary channels of the Mis- 
sissippi and its tributaries are in a great 
degree empty, the inundation might not be 
considerable; but if in the flood season, a 
region capable of supporting a population 
of many millions might be suddenly sub- 
merged. — Lyell Principles of Geology, bk. 
i, ch. 10, p. 156. (A., 1S54.) 

1 750. INVENTION AMONG SAVAGES 

— Dcriccs for Deluding Game — Origin of the 
“ Stalking-horse.** — The Australian hunter 
takes the wallaby (a small kangaroo) by 
fastening to a long rod like a fishing-rod a 
hawk’s skin and feathers, making the sham 
bird hover with its proper cry till it drivts 
the game into a bush where it can be 
speared. Of devices of stalking with an imi- 
tated animal one of the most perfect is that 
of the Dogrib Indians, when a pair of hunt- 
ers go after reindeer; the foremost carries 
a reindeer’s head, while in the other hand 
he has a biinch of twigs against which he 
makes the head rub its horns in a lifelike 
way, and tlic two men, walking as the deer’s 
fore and hind leg.s, get among the herd and 
bring down the finest. In England, till of 
late years, fowlers use<l to hide behind a 
wooden horse moved along on wheels, and a 
relic of this survives in the phrase “ to make 
a stalking-horse of one,” often now used by 
people who have no idea what the word 
meant. — Tylor Anthropology, ch. 9, p. 2()lk 
(A., 1899.) 

1751. Possibilities of 

Implement Exhausted — Mechanical Pi'fci- 
rrss. — I find that in the employment of tlie 
eiirved knife the E.skimo, the Canadian 
tribes, together with their kindred on the 
northern boundary of the United States 
and, more than all, the North Pacific tril»‘^ 
on l)oth sides of tlie ocean have exhausted 
the possibilities of an implement that b n 
been in the hands of some only a century 
or two. The arts of all these tribes were 
bettered and not degraded by the curved 
knife. In every case they were imrnens( ly 
improved. The form of knife with straight, 
short blade made it possible for the north- 
ern and western tribes to beconic better 
careers and engravers. Before the possession 
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of iron there is meager evidence that either 
of these areas possessed other than the most 
trivial .carvings in hard material. Their 
best results were in soft wood and slate, by 
means of beaver-tooth or shark’s-tooth 
knives. The curved knife serves to confirm 
the opinion that as soon as any process or 
device came within the scope of a people’s 
intelligence they have mastered it and 
brought it to a climax, from which time 
on new ideas and new inventions replaced 
the old. — Mason The Man’s Knife among 
the North American Indians (Report of 
U. 8. National Museum for 1897 ^ p. 742). 


1752. INVENTION AND DISCOVERY 

The Discoverer Rarely an Inventor. — By a 

discovery in science is understood the de- 
velopment of a knowledge of the existence 
of some principle in Nature not before 
known or but partially understood, while 
the term invention indicates the application 
of this knowledge, either simply or in com- 
bination with other knowledge, to some use- 
ful purpose in the arts. For example, Frank- 
lin discovered the principle of electrical in- 
duction, or the action at a distance of a 
charged body on a conductor, and on this 
founded his invention of the lightning-rod. 

It sometimes happens that the peculiar 
characteristics of mind and training neces- 
sary to the successful prosecution of these 
two branches of labor are found combined 
in the same individual. Of a happy combi- 
nation of this kind James Watt affords a 
striking e.xarnple, the like of which will be- 
come more common in proportion as the 
means of intellectual improvement afforde<l 
to workmen are extended. Generally, liow- 
ever, the two faculties exist in the greate>»t j 
degree of development in separate individu 
als. The succe.ssful investigation of a new 
])rinciple in science generally re(piire'< much 
previous study and preparation and a logical i 
training, which few men, however vigorous | 
may be their native intellect, can dispense j 
with, and to accpiire which the oppor- 
tunities of the workmen are inade(|uatc. On ■ 
the other hand, the successful introdiiction > 
to common use of an invention requires a i 
contest with the world from which the sen- } 
sitive student of abstract science shrinks j 
with repugnance. I consider these remarks : 
of ^()Tne importance, because in this country, 
wher(‘ there is so great a demand for iin- . 
mediate practical results, the value of labor 
the line of abstract science is not prop- 
crly appreciated or encouraged. — IIknky Im- 
proremrnt of the Mechanical Arts (Scientific 
yyritings, vol. i, p. (Sm. Inst., ISSfi.l 


1,1753. INVENTION A NECESSITY 

for primitive woman— To feed llio 

ock under her imnicdiate enre woman Inul 
. on inventor, and it is in this 

•n ivity^ of her mind that she is specially 
here. The hen scratches for her 
ueks all day long, because Nature has 
. stened her hoes and rakes and cutting 
PParatus upon her body. But here stands 


Introtpeetlon 

Invention 


a creature on the edge of time who had to 
create the implements of such industry. It 
is true that all the ages and all experiences 
and examples of the zoological world were 
around her. So had they bSen around other 
creatures. But the power to associate new 
ideas constantly and independently was to 
be for the first time her peculiar endowment 
as a bringer of food. — Mason Woman's Share 
in Primitive Culture, ch. 2, p. 14. (A., 

1894.) 

1 754. INVENTION DRIVING TO IN- 
VENTION — Scattered Workers Crowded To- 
gether — Time and Cost of Collection Fatal 
— The F'actory System Becomes a Necessity. 
— Towards the middle of the eighteenth 
century the greatest difficulty was experi- 
enced by weavers and spinners in England 
in maintaining their position in the mar- 
kets of the world. It is curious how each 
new mechanical invention gave rise to the 
nece.ssities out of which the next arose. The 
invention of the fly-shuttle in weaving, so 
early as 1798, seems to have given the first 
impulse to all that followed. By means of 
this invention the power of weaving over- 
took the power of spinning. An adequate 
supply of yarn could not be procured under 
the ancient method.s of that most ancient 
industry. New condition.s gave rise to new 
motives, and new motives called into play 
the latent energies of mind. The time and 
the cost of collecting the products of so 
many scattered laborers enluinced unduly 
the cost of manufacture, and even when the 
remuneration was reduced to the lowest point 
compatible with existence that cost was still 
too high. Something was imperatively re- 
quired to economize the work of human 
ha mis — some more elaborate contrivance to 
make that work go further than before. And 
so Hargreaves's invention aro'^e, not before 
the time. And when his .spinning-jenny had 
been invented, a still more elaborate and 
powerful combination of mechanical ad- 
justments was >oon perfected in the hands 
of Arkwright. When the spinning-frame 
was invented, and wlu'u ('rompton’s farther 
invention of the mule- jenny speedily fol- 
lowed. the new order of things had been 
fairly inauguratc'd. 'Phe great change had 
come, ami the survivance of the ancient 
domestic industries of so many centuries 
was no longer possible. — .\royi.l Reign of 
I.av', ch. 7, p. 20d. (Burt.) 

1 755. INVENTION GIVES INCREAS- 
ING POWER — (treat Results from Small Be- 
ginning — Magnetic Induction . — The story of 
the discovery of magnetic induction by Fara- 
day and Henry is most instructive, for it 
shows how an apparently slight and unim- 
portant manifestation of energy can be ex- 
ulted by proper means into a tremendous 
one. Faraday remarked, after detailing hia 
experiments on magnetic induction; The 
various experiments of this section prove, I 
think, moat completely the production of 
electricity from ordinary magnetism. That 
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its intensity should be very feeble and quan- 
tity small cannot be considered wonderful 
when it is remembered that, like thermo- 
electricity, it is evolved entirely within the 
substance of metals retaining all their con- 
ducting power.” The steam-engine has ex- 
alted this apparently feeble effect discov- 
ered by Faraday into a power which is only 
limited by that of the steam-engine or the 
water-power which we employ. — T rowbuidoe 
What is Electricity t ch. 1, p. 9. (A., 1899.) 

1756. INVENTION INDIGENOUS IN 

MAN — Invention is indigenous in the na- 
ture of man. The first being on this earth 
worthy of that name was an inventor. The 
only moment in the life of an individual or 
a people in which the distinction of true hu- 
manity may be worthily bestowed on them 
is that in which something new is added to 
the stock of knowledge or experience. When 
men or nations originate, they live and 
grow; when they cease to do that, they de- 
cay and die. This has been true from the 
beginning. — Mason Origins of Invention^ 
ch. 12, p. 410. (S., 1899.) 

1757. INVENTION OF THE SAND- 

BLAST — Man Taught by ProcenHea of Xature. 
— The sphinx of Egypt is nearly covered up 
by the sand of the desert. I'he neck of the 
sphinx is partly cut across, not, as 1 am 
assured by Mr. Huxley, by ordinary weather- 
ing, but by the eroding a(?tinn of the fine 
sand blown against it. In tlicse cases Xa- 
ture furnishes us with hints which may he 
taken advantage of in art; and this action 
of sand has b(H*n lecently turned to extraor- 
dinary account in the United States. When 
in Boston [1872J I was taken by my eo\ir- 
teous and lielpful friend, Mr. Josiah Quin- 
cey, to see the action of the sand-blast. A 
kind of hopper containing fine silicious sand 
was connected with a reservoir of com- 
pressed air, the pressure being variable at 
pleasure. The hopper ended in a long slit, 
from which the sand w^as blown. A plate 
of glass was placed beneath this slit and 
caused to pass slowly under it; it came out 
perfectly depolished, with a bright opales- 
cent glimmer, such as could only be pro- 
duced by the most careful grinding. Every 
little particle of sand urged against the 
glass, having all its entrg}' concentrated 
on the point of impact, formctl there a little 
pit, the depolished surface consisting of in- 
numerable hollow's of this description. — 
Tyndall Fragments of Science, vol. i, ch. 
7, p. 193. (A., 1897.) 

1758. INVENTION UNSUCCESSFUL 

— Destructibjlity of Lava — Artificial Stone 
Lacks Endurance. — Some years ago a very 
ingenious invention was submitted to trial 
in the works of the Messrs. Chance, of Bir- 
mingham. It had been suggested that if 
certain lavas of easy fusibility were melted 
and poured into molds we might thus ob- 
tain elaborately ornamented stonework, 
composed of the hardest material, without 


the labor of the mason. The molten rock 
wdien quickly cooled was found to assume 
the form of a black glass, but w^hen very 
slowdy cooled passed into a stony material. 
Unfortunately, it was found that this ma- 
terial did not withstand the weather like 
ordinary building stones, and in conse- 
quence the manufacture had to be aban- 
doned. — Judd Volcanoes, ch. 3, p. 5. (A., 

1899.) 

1759. INVENTIONS OF PRIMITIVE 

MAN — The Roller and the Pulley among Ameri- 
can Aborigines. — ^The roller I have found 
certainly in two areas. The Eskimos, in 
landing a heavily laden skin-boat, accord- 
ing to Elliott, lay dowm on the beach, in a 
row% infiated sealskins, used as floats wdth 
their harpoons. Upon these the craft is 
beached without the vexation of unloading 
her. A momenUs reflection will show" that 
in this apparatus the pneumatic tire is 
foreshadowed. The other example of the 
roller is the use made of it on the North 
Pacific coast in moving the great logs 
to be used in constructing the communal 
houses. The pulley in its simplest form is 
described as an invention of tepce-dw’elling 
Indians of the plains. When the women 
had set up the three chief poles of the teni, 
the skin cover was hauled up by a line fast- 
ened to the top margin, passed over the 
fork of the poles above, and hauled by wom- 
en at the other end. When the time came 
to strike tent, the line w’as loosed and tlie 
poles drawn together at their bases. Elliott, 
however, figures a group of Eskimos landing 
a huge walrus by means of a compound pul- 
ley. A long, stout walrus line passes around 
greasy pegs driven betw'oen the rocks and 
through slits cut in the animal’s hide. — 

I ^Iason Aboriginal American Mechanics 
(Memoirs of the International Congress of 
Anthropology, p. 70). (Sch. P. C.) 

1760. INVESTIGATION, ORIGINAL 

— The Mainspring of Technical Education.-^ 
At the pre.sent time there is a cry in Eng- 
land for technical education, and it is a cry 
in which the most commonplace intellect can 
join, its necessity is so obvious. But there 
is no cry for original investigation. Still 
without this, as surely as the stream dwiii- 
(lle.s when the spring dies, so surely will 
“ technical education ” lose all force of 
growth, all power of reproduction. Our 
great investigators have given us sufficient 
w'ork for a time; but if their spirit die 
out w"e shall find ourselves eventually in 
the condition of those Chinese mentioned 
by De Tocqueville, who, having forgotten 
the scientific origin of what they did, w'cre 
at length compelled to copy without varia- 
tion the inventions of an ancestry wiser tlyin 
themselves who had drawn their inspiration 
direct from Nature. — Tyndall Lectures on 
Light, p. 218. (A., 1898.) 

1761. nrVESTIGATIOW, UHTmiNG 
SPIRIT OF, IN MONKEY— Patient Indtuitry 
Evir'***d . — In conclusion, T* should say that 
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much the most striking feature in the psy- 
chology of this animal [a brown capuchin 
monkey], and the one which is least like 
anything met with in other animals, was 
the tireless spirit of investigation. The 
hours and hours of patient industry which 
this poor monkey has spent in ascertain- 
ing all that his monkey intelligence could of 
the sundry unfamiliar objects that fell into 
his hands might w^ell read a lesson in care- 
fulness to many a hasty observer. And the 
keen satisfaction which he displayed when 
he had succeeded in making any little dis- 
covery, such as that of the mechanical prin- 
ciple of the screw, repeating the results of 
his newly earned knowledge over and over 
again, till one could not but marvel at the in- 
tent abstraction of the “ dumb brute ** — this 
was so different from anything to be met 
with in any other animal that I confess I 
should not have believed what I saw unless 
I had repeatedly seen it with my own eyes. 
As my sister once observed while we were 
watching him conducting some of his re- 
searches, in oblivion to his food and all his 
other surroundings, “ When a monkey be- 
haves like this it is no wonder that man is 
a scientific animal!’' — R omanks Animal In- 
idligcncCf ch. 17, p. 497. (A., 1899.) 

1702. INVESTIGATION VS. DOGMA 

— The Scientific Spirit . — The history of 
science teaches us the ditllculties that have 
opposed the progress of this active spirit of 
inquiry. Inaccurate and imperfect obser- 
vations have led, by false inductions, to the 
great number of physical views that have 
been perpetuated as popular prejudices 
among all classes of society. Thus by the 
side of a solid and scientific knowledge of 
natural phenomena there has been preserved 
a system of the pretended results of obser- 
vation, which is so much the more dillicult 
to shake, as it denies the validity of the 
facts by which it may be refuted. This 
empiricism, the melancholy heritage trans- 
niitted to us from former times, invariably 
contends for the truth of its axioms with the 
arrogance of a narrow’-ininded spirit. Phys- 
ical philosophy, on the other hand, when 
based upon science, doubts because it seeks 
to investigate, distinguishes between that 
which is certain and that which is merely 
probable, and strives incessantly to perfoi-t 
theory by extending the circle of observa- 
tion. — Humboldt CosynoSy vol. i, int., p. 3S. 
(H., 1897.) 

, 1 703. INVESTIGATORS OFTEN BAD 

LECTURERS— Adrn?iccf/ Thinker Sre,H Things 
bj. M (I sue s-^ Anecdote of Laploce . — An ud- 
vaneod thinker sees the relations of his 
topics in such masses and so instantaneously 
that when he comes to explain to younger 
joinds it is often hard to say which grows 
tlie more perplexed, he or the pupil. In 
every university there are admirable inves- 
tigators who arc notoriously bad lecturers. 

he reason is that they never spontaneously 

ee the subject in the minute articulate way 


in which the student needs to have it offered 
to his slow reception. They grope for the 
links, but the links do not come. Bowditch, 
who translated and annotated Laplace’s 
“ M^canique Celeste,” said that whenever 
his author prefaced a proposition by the 
words “ it is evident,” he knew that many 
hours of hard study lay before him. — James 
Psychology y vol. ii, ch. 22, p. 369. (H. H. A 
Co., 1899.) 

1704. INVIGORATION OF NEGA- 
TIVE CHARACTER — Overcoming, Not Re- 
moval of Difficulties — Self-reliance To Be 
Fostered. — With a character of [the nega- 
tive] type, the object of the judicious edu- 
cator will be to invigorate the whole nature, 
corporeal as well as physical; to find out 
what worthy objects of pursuit have the 
most attraction for his pupil, and to aid and 
encourage his steady pursuit of them, not 
by removing ditliculties from his path, but 
by helping him to surmount them, and in 
this manner to foster habits of self-reliance, 
which, when once formed, w’hether in regard 
to manly exercises or to the work of the 
intellect, may be looked to as available for 
the moral direction of the conduct. — Car- 
penter Mental Physiology, bk. i, ch. 9, p. 
428. (A., 1900.) 

1705. INVISIBLE, THE, MADE VISI- 

BLE — Ultraviolet Waves Revealed by Fluores- 
cence. — As a general rule, bodies either 
transmit light or absorb it; but there is a 
third case in which the light falling upon 
the body is neither transmitted nor ab- 
rorbed. but converted into light of another 
kind. Professor vStokes, the occupant of the 
chair of Xewton in the University of Cain- 
bri ige. has demonstrated this change of one 
kiml of light into another, and has pushed 
his experiments so far as to render the in- 
visible rays visible. A large number of sub- 
stances examined by Stokes, when excited 
by the invisible ultraviolet Avaves, have been 
proved to emit light. You know the rate of 
vibration corrc'^ponding to the extreme vio- 
let of the spectrum; you are aware that to 
produce the impression of this color, the 
retina is struck 7S9 millions of millions of 
times in a second. At this point, the retina 
ceases to he useful as an organ of vision, for 
tho struck hy waves of more rapid recur- 
rence, they are ineommdent to awaken th^ 
.sensation of light. But when such non- 
visnal waves are caused to impinge upon the 
molecules of certain substances — on those of 
sulfate of quinin. for example — tliey com- 
pel those inoleeiiles, or their constituent 
atoms, to vibrate; and the peculiarity is, 
that the vibrations thu.s set up are of slower 
period than those of the exeiting waves. 
By this lowering of the rate of Aubration 
through the intermediation of the sulfate of 
quinin. the invisible rays are brought 
within the range of vision. . . . Cast- 
ing by moans of a prism a spectrum . . . 

upon a sheet of paper which has been AA’etted 
Avith a saturated solution of the sulfate of 
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quinin, and afterwards dried, an obvious 
extension of the spectrum is revealed. We 
have, in the first instance, a portion of the 
violet. rendered whiter and more brilliant; 
but, besides this, we have the gleaming of 
the color where, in the case of unprepared 
paper, nothing is seen. Other substances 
produce a similar effect. A substance, for 
example, recently discovered by President 
Morton, and named by him thallene, pro- 
duces a very striking elongation of the spec- 
trum, the new light generated being of pe- 
culiar brilliancy. . . . [Stokes] called 

this rendering visible of the ultraviolet rays 
fluorescence. — Tyndall Lectures on Light, 
lect. 4. p. 163. (A., 1898.) 

1766. IRON AMONG THE HEBREWS 

— Discovery of Dim Antiquity. — It has been 
suggested that such iron as has been found 
in Egypt, and referred to Pharaonic times, 
may have been made and used by the He- 
brews during their servitude, and that when 
they left the country they carried their 
knowledge with them. That they were fa- 
miliar with the metal at the period of 
Moses, and hence at about 1500 years B. C., 
and possibly had known of it then for a long 
time, is shown by the mention of Tubal 
Cain, ** an instructor of every artificer in 
brass and iron,” as a personage of great an- 
tiquity, at the very beginning of the Pen- 
tateuch. Their continuing knowledge of it, 
over many centuries, is further shown by the 
Biblical references to the bed of iron of Og, 
the iron chariots of Javin, the miraculous 
floating ax-head of Elisha, the question 
shall iron break the northern iron and the 
steel ” in the Jeremiad, and many other in- 
stances, easily found. — Park Benjamin In- 
tellectual Rise in Electricity, ch. 1, p. 28. 

( J. W., 1898.) 

1767. IRRELIGION MAY RESULT 

FROM DEGENERACY — It must be re- 
membered that even if it had been true that 
some savages do exist with no conception 
whatever of living beings higher than them- 
selves, it would be no proof whatever that 
such was the primeval condition of man. 
The . . . most degraded savagery of the 

present day is or may be the result of evo- 
lution working upon highly unfavorable con- 
ditions. . . . Degradation being a proc- 

ess which has certainly operated, and is now 
dperating upon some races, and to .some ex- 
tent, it must always remain a question how 
far^ this process may go in paralyzing the 
activity of our higher powers, or in setting 
them, as it were, to sleep. — Arotll Unity of 
Nature, ch. 11, p. 281. (Burt.) 

1768. IRRIGATION, SYSTEM OF, 
AMONG NORTH- AMERICAN INDIANS - 

No aborigines, unaided by domestic animals, 
have displayed so much patience and inge- 
nuity in the storage and conducting of wa- 
ter as the Indians of the arid region of the 
United States. Throughout the public 
region, says Mr. Hwlge. works of irriga- 
tion abound in the vaiiey- ;tnd on the moun- 


tain slopes, especially along the drainage 
of the Gila and the Salado, in Southern 
Arizona, where the inhabitants are engaged 
in agriculture to a vast extent by uiis 
means. The arable tract of the Salado com- 
prises 460,000 acres, and the ancient in- 
habitants controlled the watering of at least 
250,000 acres. The outlines of one hundred 
and fifty miles of ancient main irrigating 
ditches may be readily traced, some of which 
meander southward a distance of fourteen 
miles. In one place the main canal was 
found to be a ditch within a ditch, the bed 
being seven feet deep. The lower section 
was only four feet wide, but the sides broad- 
ened in their ascent to a “ bench ” three feet 
wide on each side of the canal. Remains of 
balsas were recovered, showing that the 
transportation of material was also carried 
on. Remains of flood-gates WTre found by 
Mr. Cushing, and great reservoirs for stor- 
age of w'atcr, one example being 200 feet 
long and 15 feet in depth. — Mason Aborig- 
inal American Mechanics (Memoirs of the 
International Congress of Anthropology, p. 
82). (Scii. P. C.) 

1769. IRRITATION OF SKIN BY 
ALPINE SUNSHINE — Power of Chemical 
Rays . — There would seem to be some specific 
quality in the sun’s rays w’hich produces the 
irritation of the skin experienced in the 
Alps. The solar heat may be compared, in 
point of quantity, with that radiated from a 
furnace; and the heat encountered by the 
mountaineer on Alpine snows is certainly 
less intense than that endured by workmen 
in many of our technical operations. But 
the terrestrial heat appears to lack the 
quality which gives the solar rays their 
power. The sun is incomparably richer in 
what are called chemical rays than are our 
fires, and to such rays the irritation may be 
due. — Tyndai.l Hours of Exercise in the 
Alps, ch. 15, p. 169. (A., 1898.) 

1770. ISLAND CREATED IN ONE 
GENERATION^There can be little doubt, 
from the account given bv Captain Beechey, 
that Matilda Atoll in the Low Archipela- 
go has been convert>ed in the space of thirty- 
four years from being, as described by the 
crew of a wrecked whaling-vessel, a “ n'cf 
of rocks,” into a lagoon-island fourteen 
miles in length, with “ one of its sides cov- 
crwl nearly the whole way with high trees.” 
The islets, also, on Keeling Atoll, it has b(*en 
shown, have increased in length, and since 
the construction of an old chart several of 
them have become united into one long 
islet. — D arwin Coral Reefs, ch. 4, p. 191- 
(A., 1900.) 

1771 . ISLAND RISES AMONG 
AZORES — 'Wide-spread Earthquakes-^Distant 
Echo of Eruption . — ^The sudden appearance, 
f>n the 30th of January, 1811, of the isl.iii‘1 
of Sabrina, in the group of the Azores, was 
the precursor of the dreadful earthquakes 
which, further westward, shook, from Mny, 
1811 to June, 1813, almost uninterruptedly; 
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first tlie Antilles, then the plains of the 
Ohio and Mississippi, and lastly the oppo* 
Bite coasts of Venezuela or Caracas. Thirty 
days after the total destruction of the beau- 
tiful capital of the province there was an 
eruption of the long inactive volcano of St. 
\'incent, in the neighboring islands of the 
Antilles. A remarkable phenomenon accom- 
panied this eruption ; at the moment of this 
explosion, which occurred on the 30th of 
April, 1811, a terrible subterranean noise 
was heard in South America, over a district 
of more than 35,000 square miles. The in- 
liabitants of the banks of the Apure, at the 
confluence of the Rio Nula, and those living 
on the remote seacoast of Venezuela, agreed 
in comparing this sound to the noise of 
heavy artillery. The distance from the con- 
fluence of the Rio Nula with the Apure (hy 
which I entered the Orinoco) to ilie volcano 
of St. Vincent, measured in a straight line, 
is no less than 628 miles. This noise was 
certainly not propagated through the air, 
and must have arisen from some deep-seated 
subterranean cause ; its intensity was, more- 
over, hardly greater on the shores of the 
Caribbean Sea, near the seat of the raging 
volcano, than in the interior of tlic country 
in the basin of the Apure. and the Orinoco. — 
llrMBOLDT Vicu’s of Nature, p. 361. (Bell, 
1896.) 

1 77 2. ISLANDS OF CORAL- 

in Spite of Beating Surge — Adraiu'*' against 
Kesistancc . — Of thirty- two of these coral is- 
lands visited by Bcechcy in his voyage to the 
^Pacific, twenty-nine had lagoons in their 
centers. The largest was 30 mile.s in di- 
ameter and the smallest less than a mile. 
All were increasing their dimensions by the 
active operations of the lithophytes, wiiich 
appeared to be gradually extending and 
bringing the immersed parts of their struc- 
ture to the surface. The .scene presented 
by these annular reefs is equally striking 
for its singularity and beauty. A strip of 
land a few hundred yards wide is covered 
by lofty coconut-trees, above which is the 
blue vault of heaven. This band of verdun* 
is bounded by a beach of glittering white 
sand, the outer margin of which is encircled 
with a ring of snow-white breakers, beyond 
which are the dark, heaving waters of the 
ocean. The inner beach encloses the still clear 
water of the lagoon, resting in its greater 
part on white sand, and, when illuminated 
by a vertical sun, of a moat vivid green. (Yr- 
fiiin species of zoophytes abound most in 
the lagoon, others on the exterior margin 
where there is a great surf. “ The ocean,*’ 
says Mr. Darwdn, “ throwing its breakers 
on these outer shores, appears an invincible 
enemy, yet we see it resisted and oven con- 
quered by means which at first seem most 
and inefficient. No periods of repose 
•are granted, and the long swell caused by 
he steady action of the trade-wind never 
eases. The breakers exceed in violence 
ose of our temperate regions, and it is 


impossible to behold them without feeling 
a conviction that rocks of granite or quartz 
would ultimately yield and be demolished 
by such irresistible forces. Yet these low, 
insignificant coral islets stand and are vic- 
torious, for here another power, as antago- 
nist to the former, takes part in the con- 
test. The organic forces separate the atoms 
of carbonate of lime one by one from the 
foaming breakers, and unite them into a 
symmetrical structure; myriads of archi- 
tects are at work night and day, month 
after month, and we see their soft and gelat- 
inous bodies through the agency of the 
vital laws conquering the great mechanical 
power of the waves of an ocean, which 
neither the art of man nor the inanimate 
works of Nature could successfully resist.” 
— Lyei.l Principles of Oeology, bk. iii, ch. 
.50, p. 780. (A., 1854.) 

1773. ISLANDS OF FLOATING SEA- 

WEED — The Snrgnmo Fauna — FUjoting 
lloims of Marine Animals. — The pelagic 
zone may be divided into several geograph- 
ical regions and subregions, which it would 
be beyond the scope of tiiis book to enumer- 
ate here, but tliere is one that calls for a 
few brief remarks. In many parts of the 
ocean there may be found vast areas of float- 
ing seaweed [sargasso] which carry with 
them a population of Crustacea and other 
animals peculiarly their own. This Sar- 
ga^^o fauna pre^ents so many characteris- 
tics am] so many features difTerent from that 
of the ordinary pelagic fauna that the tracts 
c.f .sea bearing this weed must be considered 
to rank a?- a s[>eeial region of the pelagic 
zone, which may be called the “ Sargasso 
region." — Hickson Finnia of the Deep Sea, 
ch. 3, p. 48. (A.. ISm.) 

1774. ISOLATION OF OUR SUN— 

Distance from Alpha ('entauri — Seventy-five 
Million Years hy Express Train. — Our sun, 
a star in llu* immensity, is isolated in in- 
finitude, and the nearest sun reigns at 10 
trillions of leagues (25 billions of miles) 
from our terrestrial abode. Notwithstand- 
ing its imimaginable velocity of 186,400 
miles a second, light moves, flies, during 
four years and 128 days to come from this 
sun to us. v^ound would take more than 3 
millions of years to cross the same abyss. 
At the constant velocity of 60 kilometers • 
(37 miles) an hour an express train start- 
ing from the sun Alpha Centauri would 
not arrive here till after an uninterrupted 
course of nearly 75 millions of years. — 
Fi.amm.\uiox Popular Astronomy, bk. v. ch. 
.5, p. 599. (A.) 

1775. Tndepnufenee of 

Each Sun in Its Own Domain. — Thus our 
Bun and the neighboring suns are isolated. 
Each is an independent king in its o^vn 
province, and if they feel each other across 
the infinite, and are subject to the influence 
of their reciprocal attraction, it is but a 
suzerainty of little clToct. The motions 
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which animate them are of an order superior 
to their respective attractions. — F ulmmari- 
ON Popular Astronomy, bk. vi, ch. 6, p. 600. 
(A.) 

1776. ISOLATION OF SE 9 UOIAS— 

Origin of the Redwood Mysterious. — One 
notable thing about the sequioa-trees is their 
isolation. ^lost of the trees associated with 
them are of peculiar species, and some of 
them are nearly as local. Yet every pine, 
fir, and cypress of California is in some 
sort familiar, because it has near relatives 
in other parts of the world. But the red- 
woods have none. The redwood — including 
in that name the two species of “ big trees 
— ^belongs to the general cypress family, but 
is sui generis. Thus isolated systematically, 
and extremely isolated geographically, and 
so wonderful in size and port, they more 
than other trees suggest questions. — Gray 
Dai'winiana, art. 5, p. 208. (A., 1899.) 

1777. ISOLATION OF THE SOLAR 
SYSTEM — Stellar Duttances.-^'l'hc solar sys- 
tem seems to us very vast, the abyss which 
separates our world from Mars, Jupiter, 
Saturn, and Neptune appears to us immense; 
relatively to the fixed star^, however, our 
whole system represents but an isolated fam- 
ily immediately surrounding us ; a sphere as 
vast as the whole solar system would be 
reduced to the size of a simple point if it 
were transported to the distance of the 
nearest star. The space which extends be- 
tween the solar system and the stars, and 
which separates the stars from each other, 
seems to be entirely void of^visible matter, 
with the exception of nebulous fragments, 
cometary or meteoric, which circulate here 
and there in the immense voids. Nine thou- 
sand two hundred and fifty systems like ours 
(bounded by Neptune) would be contained 
in the space which isolates us from the 
nearest star! 

If a terrible explosion occurred in this 
.star, and if the sound could traverse the 
void wliich separates it from us, this sound 
would take more than three millions of years 
to reach us, — F j.ammariox Popular Astrono- 
my, bk. vi, ch. 1. p. 00 : 1 . (A.) 

1778. JOURNEY THROUGH TRACK- 
LESS SPACE — Migration of Oriole and lioho- 
link. — 'I'lic ori(de. who builds his swinging 
nest in your elm-tree, will winter in (’eiitral 
America; the bobolink, wdio seems so care- 
free in your meadows, mu'^t journey to his 
winter quarters in southern Brazil. But, 
unless accident befalls, both birds will re 
turn to you the following spring. ^ We are 
so accustomed to these phenomena that w’<‘ 
accept them' as part of the changing sea 
sons without realizing how wonderful they 
are. But look for a moment at a map ami 
try to form a mental picture of the Indm- 
llnk’s route.^ Over valleys, mountains, 
marshes, plains, and forests, over straits 
and seas hundreds of miles in width, he 
pursues a course through traifkless space 
with a n^fulaiify and certainty which bring 


him to the same place at nearly the same 
time year after year. How much of his 
knowledge of the route he has inherited, 
and how much learned during his own life- 
time, is a question. — Chapman Bird-Life, ch. 
4, p. 64. (A., 1900.) 

1779. TOY EXALTS AS GRIEF DE- 

PRESSES — Muscles, Arteries, and Nutrition 
Affected by Mental States. — ^The familiar ob- 
servations — first, that a lively hope or joy 
exerts an enlivening effect upon the bodily 
life, quiet and equable when moderate, but, 
when stronger, evinced in the brilliancy of 
the eye, in the quickened pulse and respira- 
tion, in an inclination to laugh and sing; 
and, secondly, that grief or other depressing 
passion has an opposite effect, relaxing the 
arteries, enfeebling the heart, making the eye 
dull, impeding digestion, and producing an 
inclination to sigh and weep — these familiar 
observations of opposite effects indicate the 
large part wliich mental states may play, 
not in the causation of all sorts of diseases 
alone, but in aiding recovery from them. A 
sudden and great mental shock may, like a 
great physical shock, and perhaps in the 
same way, paralyze for a time all the bodily 
and mental functions, or cause instant death. 
It may, again, produce epilepsy, apoplexy, 
or insanity, while a prolonged state of de- 
pression and anxiety is sometimes an im- 
portant agent in the causation of chronic 
disease, such as diabetes and heart-disease, 
(’an it be doubled, too, that the strong belief 
that a bodily disorder will be cured by some 
appliance, itself innocent of good or harm,, 
may so affect beneficially the nutrition of 
the part as actually to effect cure? To 
me it seems not unreasonable to suppose 
tliat the mind may stamp its tone, if not 
its very features, on the individual elements 
of the body, inspiring them with hope and 
energy, or infectiqg them with despair and 
feebleness. — M ai dsi.ey Body and .l/ind, Icct. 
1, p. :i8. (A., 1898.) 

1780. JOY OF DISCOVERY— There 

is a eertain form of emotion called intel- 
lectual nleasnre wliieli may lx? excited by 
poetry, literature. Nature, or art. But f 
doubt whether among the pleasures of the 
intelleet there is any more pure and con- 
centrated than that experieneed by the scien- 
tific man when a dilHeulty which has chal- 
lenged the human mind for ages melts be- 
fore his eyes and recrystallizes as an il- 
lustration of natural law. — Tyndall Rew 
Fragments, p. 202. (A., 1897.) 

1781 . JOY OR SORROW EXAGGER- 
ATED IN MEMORY— 3find« Differ in Choke 
of Imuges Retained. — Besides the impossibil- 
ity of getting at the average and prevailing 
mental tone of a distant section of lih'. 
there is a special difficulty in iletermining 
the degree of happiness of the past, arising 
from the fact that our memory for pleasured 
and for pains may not be equally gon<« 
Most people, perhaps, can recall the enjoy- 
metiuj of the past much more vividly than 
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the sufferings. On the other hand there 
geem to be some who find the retention of 
the latter the easier of the two. This fact 
should not be forgotten in reading the nar- 
rative of early hardships which some recent 
autobiographies have given us. — Sully lllu- 
sionSf ch. 10, p. 264. (A., 1897.) 

1782. JUDGMENT OF INTENSITY 
OF SENSATION — QyuntUative, but with No 
Degrees — Merely More ” or “ Less.” — If 
^ve compare with each other two different 
se nsations of the same modality we are un- 
doubtedly able to pass judgment regarding 
their intensities. Our judgment runs either : 
the sensations are of equal intensity, or, 
they are not of equal intensity. The midday 
sun we assert to be brighter than the moon, 
the roar of a cannon louder than the crack 
of a pistol, a hundredweight heavier than a 
pound. These comparative judgments arc 
taken directly from sensation. We really 
state in them merely this: that the sensa- 
tions which the sunshine, the cannon, and 
the hundredweight arouse in us are more 
intensive than the sensations which we have 
from the moon, a pistol-shot, or a pound- 
w<‘ight. There is therefore possible a quan- 
titative comparison of sensations. We can 
say of two sensations that they are of equal 
intensity, or that this one is of a ureater or 
less intensity than the other. There our 
measurement of sensation ordinarily rests. 
We are not able to say how much stronger 
or how much weaker one is than another. 
We cannot estimate in the least whether 
tlie sun is a hundred or a thousand times 
brighter than the moon, the cannon a hun- 
dred or a thousand times louder than the 
pistol. Our ordinary measurement of ?'eii- 
sation tells us only of “ equality,” of a 

more ” or of a ** less,’" never of a “ so much 
more ” or ** less.” — W vnut Psychology, lect. 
2, p. 17. (Son. & Co., 1896.) 

1783. KAIAK VERSUS OCEAN 
STEAMER — What is more beautiful than 
an ocean steamer, with skin of steel drawn 
over ribs of steel and closed above against 
Die intrusion of the waves? Have you never 
seen the picture of the Eskimo, still in the 
h^tone Age, who, over a framework of drift- 
wood or W'bale’s rib, sl^etehes a eovering 
of sealskin and learned therein to defy tin* 
waves hundreds of years ago? — ^I asox The 
Ph'fh of Invention (Address at Penfenary of 
American Patoit Ftysftni, Wtishingfo}!, D. 

Proceedings of the Congi'css, p. 

1 784. KINDRED WITH THE DIVINE 

^Kinship with Beasts Canjwf Slatisfy the 
Sonl — Exaltation hy Influence of Higher In- 
tfdligence — The Dog and II is Master. — They 
^l>nt deny a God destroy a man’s nobility; 
for certainly man is of kin to the beasts by 
his body; and if he be not of kin to God by 
his spirit, he is a base and ignoble creature. 
It destroys likewise magnanimity, and the 
laising of human nature; for take an ex- 
ample of a dog, and mark what a generosity 


and courage he will put on when he finds 
himself maintained by a man, who to him 
is instead of a god, or melior natura**; 
w’hich courage is manifestly such as that 
creature, without that confidence of a better 
nature than his own, could never attain. 
So man, when he resteth and assureth him- 
self upon divine protection and favor, gath- 
ereth a force and faith, which human nature 
in itself could not obtain; therefore, as 
atheism is in all respects hateful, so in this, 
that it depriveth human nature of the means 
to exalt itself above human frailty. — 
Bacon Essays, essay 10, Of Atheism, p. 61. 
(W. L. A.) 

1785. KINGDOM, DISTINCT, RE- 
OUIRED FOR PSYCHOLOGICAL MAN— 

(tulf between Man and Ape. — Mr. Mivart 
has truly said that, with regard to their 
total value in Nature, the difference between 
man and ape transcends the difference be- 
tween ape and blade of grass. I should be 
disposed to go further and say that while 
for zoological man you can hardly erect a 
distinct family from that of the cliimpanzee 
and orang, on the other hand, for psycho- 
logical man you nmst erect a distinct king- 
dom ; nay, you must even dichotomize the 
universe, putting man on one side and all 
things else on the other. — Fiske Through 
Mature to God, pt. ii, ch. 5, p. 82. (H. M. & 
C’o., 1900.) 

1780. KITCHEN, THE, A CHEMICAL 
LABORATORY — (Vude Materials Trans^ 
formed fur I'ood, — The kitchen is a chemi- 
cal laborator/ in wliich are conducted a 
mimher of clicniical processes by which our 
foo'^ is eonviMtcd from its crude state to a 
condition more suitaldc for digestion and 
nutrition, and made more agreeable to the 
palate. — Williams ('lu uiistry of Cookery, 
ch. 1, p. 4. (A., 1900.) 

1787. KLEPTOMANIA A REAL IN- 
SANITY — Jloardimj of Useless Treasurfs.~~^ 
l\lo])tomania, a> it is called, is an uiuon- 
trollahle impul>e to appropriate, occurring 
in persons wIk'^^c “ a?-so<*ialions of ideas*’ 
would naturally all he of a counteracting 
sort. Kleptomaniacs often promptly re- 
, 'iton* or permit to be restored what they 
have taken; so the impulse iieetl not he to 
keep, hut only to take. But elsewhere 
hoarding eoiuplicatcs the result. A gentle- 
, man with ^\llo^c ca'^e I am acquainted was 
discovered, after his death, to have a hoard 
in his barn of all sorts of articles, mainly 
of a trumpery sort, hut including pieces of 
silver which ho had stolen from his own 
dining-room, and utensils wliich he had 
stolen from his own kitchen, and for which 
; he had afterward Inmght substitutes with 
i his own money. — .Tames Psueholoay, vol. ii, 
ch. 24. p. 425. (H. H. A Co.*. 1899’.) 

1 788. KNIVES OF SHARKS’ TEETH 

— Gain Attending the Iron Blade. — It w’ill 
he found in the study of industrial knives 
that in the long run they become the 
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carver’s and engraver’s tools, the drawing- 
knife, the spoke-shave, the plane, and the 
planing-mill. In some styles of the last- 
named, however, the operative part of the 
machine is, more properly speaking, a ma- 
chine adz tlian a knife. Carving in wood 
and other substances by the American ab- 
origines differentiated the adz from the 
knife. It is probable that before the intro- 
duction of iron into America the adz was 
used more than the knife in dressing down 
wood; but when the iron blade came into 
vogue it was possible for the savage work- 
man to carve out hollow dishes and boxes 
and other objects wdth his knife by simple 
pressure. Notable exceptions to this are 
those regions where soft wood came into alli- 
ance with sharks’ teeth and the incisors of 
rodents. This is shown in all the curved 
knives of the collections in the United States 
National Museum from the two hemispheres, 
especially those from wooded areas. — Ma- 
son The Man^s Knife amontj the Nbrth 
American Indians (Report of U, 8, Kational 
Museum for 1807 ^ p. 727). 

1780. KNOWLEDGE ACQUIRED BY 
LEARNING TO DOVBT— Boiling of Food 
for the Table — Cooking of Food Man\s Im- 
memorial Custom . — “The process by which 
food is most commonly prepared for the 
table — boiling — is so familiar to every one, 
and its effects are so uniform and appar- 
ently so simple, that few, I believe, have 
taken the trouble to inquire how or in w'hat 
manner these effects are produced ; and 
whether any, and what, improvements in 
that branch of cookery are possible. 8o little 
has this matter been an object of inquiry 
that few', very few', indee<l, 1 believe, among 
the millions of persons who for so many 
ages have been daily employed in this proc- 
ess have ever given themselves the trouble 
to bestow one serious thought upon the sub- 
ject. 

“The cook knows from experience that if 
his joint of meat be kept a certain time 
immersed in boiling water it will be done, 
as it is called in the language of the 
kitchen; but if he be asked w’hat is done 
tx) it, or how or by what agency the change 
it has undergone has been effected — if he 
understands the question— it is ten to one 
but he will be embarrassed. If he does not 
understand he w'ill probably answ'er without 
hesitation, that ‘ he meat is made tender 
and eatable by being boiled.’ Ask him if the 
boiling of the water be essential to the proc- 
ess. He will answer, ‘ Without doubt.’ 
Push him a little further by asking him 
whether, were it possible to keep the water 
equally hot without boiling, the meat would 
not be cooked as soon and as well as if the 
water were made to boil. Here it is piob- 
able he will make the first step towards ac- 
quiring knowledge by learning to doubt.”— 
Count Rumford, quoted by Willfamh in 
Chemistry of Cookerv eh. 2. u 16 fA 
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1 7 00. KNOWLEDGE, ANCIENT, OF 
THE HEAVENS — ComstellaJlUms Gradually 
Arranged , — ^The primitive Greek sphere had 
become gradually filled with constellations, 
without being in any degree considered with 
relation to the ecliptic. Thus Homer and 
Hesiod designate by name individual stars 
and groups; the former mentions the con- 
stellation of the Bear ( “ otherwise known 
as the Celestial Wain, and which alone never 
sinks into the bath of Oceanos”), Bootes, 
and the Dog of Orion; the latter speaks of 
Sirius and Arcturus, and both, refer to the 
Pleiades, the Hyades, and Orion. Homer’s 
twice- repeated assertion, that the constella- 
tion of the Bear alpne never sinks into the 
ocean, merely allows us to infer that in his 
age the Gret*k sphere did not yet comprise 
the constellations of Draco, Cepheus, and 
Ursa Minor, which likewise do not set. The 
statement does not prove a want of ac- 
quaintance with the existence of the sepa- 
rate stars forming these three catasterisms, 
but simply an ignorance of their arrange- 
ment into constellations. A long and fre- 
quently’' misunderstood passage of Strabo 
. . .* specially proves . . . that in 

the Greek sphere the stars w’ere only gradu- 
ally arranged in constellations. Homer has 
been unjustly accused of ignorance, says 
Strabo, as if he had known of only one in- 
stead of two Bears. It is probable that the 
lesser one had not yet been arranged in a 
separate group, and that the name did not 
reach the Hellenes until after the Pheni- 
oians had specially designated this constel- 
lation, and made u.se of it for the purposes 
of navigation. — Humboldt Cosmos, vol. iii, 
p. 119. (H., 1897.) 

1791. KNOWLEDGE AND BELIEF 

— Comparison to House and Furniture . — 
Our beliefs must be carefully distinguished 
from our knowledge; and they seem to me 
to bear much the same relation to it that 
our furniture has to the building in w’hich 
we put it. The walls are or ought to be 
solid and enduring; so is everything that 
deserves to be called knowledge. Each stone 
supports and is supported by the rest; and 
nothing but a weakness of its foundation 
or a decay of its material can make our fab- 
ric of thought unhihabitable. But the be- 
liefs with w'hich we furnish it have not the 
same durability. Adapted to meet our tem- 
porary needs, they may he either poor in 
material or but slightly put together. ^ A 
carpet wears out, and, when past shifting 
and patching, must be replaced by a new 
one; a table or a chair breaks down, and, 
after successive repairs, is discarded as no 
longer serviceable. Or perhaps our require- 
ments change; and some article which \yas 
at first made expressly in accordance with 
them proves no longer suitable to our 
needs; so that, finding it in our way, 
wish^ to get rid of it. Some pieces of our 
furniture, again, originally of more sub- 
stantial make, have become faded and old- 
fashiuiied; but they may be family heir- 




867 


SCIENTIFIC SIDE-LIGHTS 


Rnlve« 

Hnowledse 


looms, or we may have ourselves become at- 
tached to them; and so, not liking to dis- 
card them altogether, we put them away in 
some dark corner, or perhaps consign them 
to a seldom-visited lumber-room, where they 
rest almost forgotten in their obscurity. 
But at last some ray of sunshine throws a 
brighter light than usual upon our dark 
corner; or the opening of the shutters of 
our lumber-room lets into it the unwonted 
light of day ; and we then find our old sofas 
and four- post beds so moth-eaten and de- 
cayed that we turn them out of our house 
instanter. — Carpenter Vaiute and l/an, 
lect. 7, p. 215. (A., 1889.) 

1792. KNOWLEDGE A SAFEGUARD 

— Hiology Guards the Young against Pit- 
falls. — If, however, the study of life-science 
has one prominent advantage over all other 
studies, it is that in its nature it acts most 
powerfully in bringing the present world 
and its constitution plainly and vividly be- 
fore the eyes of boys and girls. It excites 
their interest in life and living things; it 
suggests trains of thought which extend al- 
most into every department of knowledge 
which has a claim on human sympathy and 
regard. And it can provide the young with 
that knowledge of themselves which is the 
surest safeguard against the numerous pit- 
falls that in this exhausting ago threaten 
the physical and mental health at every 
epoch of life. — Andrew Wilson Biology in 
Education, p. 24. (Hum., 1888.) 

1793. KNOWLEDGE, HUMAN, LIMI- 
TATIONS OF — Enforcen LenHon of 
Experience — l.^nseen Forces Control the 
World . — It is evident that all the etTects of 
the events with which we are concerned are. 
not and could not possibly be perceived by 
us. We see and feel things — alike the great 
ones and the small ones, as we esteem them 
— only as they allect our senses; that is, 
only in .small part and for a short time. 
They soon pass beyond our sight, and while 
they are within it they never show us all 
they are, ofien those winch are the greatest 
seeming to us the least. How little we are 
able, often, to calculate the influence even 
upon our own future of events or actions of 
which w'G seem to have the most perfect 
knowledge at the time. And of the efTects 
of these events on others, which must go on, 
so far as we can estimate, without any end, 
only the smallest fragment is within our 
view. It is one of the first lessons taught 
men by experience, not to judge of events by 
what they seem alone, l)\it to romembor that 
there may be much more involved in them 
than appears. To judge of our life, there- 
fore, merely by that which is seen of it, is 
to commit ourselves to certain error. . . . 

And this principle is established not only 
by experience; it is the lesson which, almost 
^jore than any other, science teaches us 
niso. In exploring the material world, we 
soon find that, in order to understand any 
part of it aright, we must recH>gnize things 


which are unseen, and have regard to condi- 
tions or to actions which do not come within 
our direct perception. It is enough to in- 
stance the pressure of the air, of which we 
have no consciousness; the motion of the 
earth, equally unperceivable by us; the 
hidden force, lurking in unseen atoms, of 
chemical aflinity, or electricity; the vibra- 
tions which traverse the universal ether; and, 
in fine, that invisible unity which makes 
all her forces one, whereby (holding to the 
unseen) man has traced out in Nature a 
perfect order amid all confusion. — HiNTOX 
The Mystery of Pain^ p. 15. (Hum., 1893.) 

1 7 94. Tentative Explanor 

tions Alone Yet Possible of Volcanic Phe- 
nomena. — That these operations, like all 
others going on upon the globe, are gov- 
erned by great natural laws we cannot for 
a moment doubt. And that, in all proba- 
bility, more careful and exact observation 
and reasoning will at some future time lead 
us to the recognition of these laws, every 
.student of Nature is sanguine. But at the 
pre.sent time, it must be confessed, we are 
very far indeed from being able to afford 
that crowning proof of the truth of our 
theories of volcanic action which is implied 
in the power of predicting the period and 
degree of intensity of their manifestations. 
— ,Tidd Volcanoes^ cb. 2, p. .32. (A., 1899.) 

1795. KNOWLEDGE IS POWER— 

For Xations as Well as Individuals. — Bacon 
ha.s said that, in human societies, knowledge 
is power. Both must rise and sink together. 
But the knowledge that results from the free 
artinn of tliougbt is at on(*e the (lelight and 
the indestructible prerogative of man; and 
in forming part of the wealth of man- 
kind, it not unfrequently serves as a substi- 
tute for the natural riches, which are but 
sparingly scatteretl over the earth. Those 
states which take no active part in the gen- 
eral industrial movement, in the choice and 
preparation of natural substances, or in the 
application of mechanics and chemistry, and 
among whom this activity is not appreciated 
by all classes of society, will infallibly see 
their prosperity diminish in proportion as 
neighboring countries become strengthened 
ami invigorated under the genial influence of 
arts and sciences. — Humboldt Co.smos^ vol. 
i, int., p. 53. (H., 1897.) 

1799. KNOWLEDGE LIMITED BY 
PRECONCEPTIONS — When the question of 
the range of consciousness was first raised, 
tliese conditions [of the subjective and ob- 
jective limitations of knowledge] w’ere en- 
tirely overlooked, and the general method of 
investigation pursued w’as not one which 
could lead to any certain results. Conclu- 
sions were either deduced from certain 
metaphysical postulates — c. g., that the 
mind, as a simple being, could only contain 
a single idea at a given moment — or the in- 
vestigations wTie based solely on introspec- 
tion. — Wundt Psychology, lect. 16. p. 240. 
(Son. & Co., 1896.) 
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1797. KNOWLEDGE MADE PRAC- 

TICAL — Dagtierreotype Founded on Old-time 
Discovery. — The fact that certain salts of 
silver were darkened by exposure to sun- 
light was known to the alchemists in the 
sixteenth century, and this observation 
forms the rudiment from which the whole 
art has been developed. The application of 
this fact to the production of pictures be- 
longs, however, wholly to our own time. In 
the year 1802, Wedgewood described a mode 
of copying paintings on glass by exposure to 
light, hut neither he nor Sir Humphry 
Davy could find any means of rendering the 
copies permanent. This was first effected in 
1814 by M. Xiepce, of Chalons, but no im- 
portant results were obtained till 1839, 
when Daguerre perfected the beautiful proc- 
ess known as the daguerreotype. Permanent 
portraits were taken by him on silvered 
plates, and they were so delicate and beauti- 
ful that probably nothing in modern pho- 
tography can surpass them. For several 
years they Avere the only portraits taken by 
the agency of light, but tliey Avere Aery 
costly, and Avere therefore completely super- 
seded Avhen cheaper methods Avere discoA’- 
ered. — Walla(K The Wonderful Century^ 
ch. 5, p. 32. (D. & Co., 1899.) 

1798. KNOWLEDGE, MAN YET BUT 
ON THRESHOLD OF— •• We Are Ayicients of 
the Earth, in the Morniny of the Time.?.”* 
— We are in reality but on the threshold 
of civilization. Far from showing any in- 
dication of having come to an end, the 
tendency to improv’ement seems latterly to 
haA*e proceeded with augmented impetus and 
accelerated rapidity. Why, then, should Ave 
suppose that it must nOAv cease? Man has 
surely not reached the limits of his intel- 
lectual development, and it is certain that 
he has not exhausted the infinite capabili- 
ties of Nature. There are many things AA’hich 
are not as y^d dreamt of in our philosophy: 
many discoveries Avhi<^-h Avill immortalize 
those AA'ho make them, and confer upon the 
human race advantages which as yet, per- 
haps, Ave are not in a condition to appreciate. 
We nuiy still say Avith our great country- 
man, Sir Isaac Newton, that avc ha\’e been 
but like children playing on the seashore, 
and picking up lure and tlcoe a smoother 
pebble or a prettier shell than ordinary, 
wdiile the great ocean of truth lies all undi's 
coA^ered before us. — AvFurin' Prrhistorie 
Times, ch. lf>, p. rylT). { \., 1900.1 

1799. KNOWLEDGE NOT SUFFI- 
CIENT FOR CONDUCT — Hiyht Th><[re the 
Chief Xeed. — Right conduct usually come 

♦ “ To sleep through terms of Triijjr’nty wf.rs. 

And wake on 8d»*n< e f^rowii to mor«*, 

On seoretH of the bnain, the j-turh, 

As wild as aught of fairy lore ; 

And all tliat elsetlte years w ill show ; 

“ Titanic forces takinj? birth 

In divers seasons, divert clirnes. 

For we are Ancients of t!<o earth, | 

And in the rnomlnj: tJie times.** 

— Tiitnyson Fe Dny-Dream, ! r.nvoi., st. 1, 11. 9-20. ' 


short of more from defect of will than defect 
of knowledge. For the right coordination of 
those complex actions which constitute hu- 
man life in its civilized form, there goes 
not only the prerequisite, recognition of 
i the proper course, but the further pre- 
requisite, a due impulse to pursue that 
coarse. On calling to mind our daily fail- 
ures to fulfil often-repeated resolutions, Ave 
shall perceive that lack of the needful de- 
sire, rather than lack of the needful insight, 
is the chief cause of faulty action. — Spen- 
CEu Biology, pt. vi, ch. 13, p. . 525. (A., 

1900.) 

1800. KNOWLEDGE OF FIREUNI- 
.VERSAL AMONG MEN— It cannot be said 

to be satisfactorily proved that there is 
at present, or has been within hi.storieal 
timo.s, any race of men entirely ignorant of 
fire. It is at least certain that ns far back 
as the earliest SavIss lake villages and Da- 
nish shell-mounds the use of fire Avas AA’ell 
known in Europe. — Aa’EBPKY Prehistoric 
Times, ch. 15, p. 535. (A., 1900.) 

1801. “ KNOWLEDGE OF THE CON- 
STRUCTION OF THE HEAVENS”— T/ic 
Ambition of the Elder Ucrschel — The In- 
yiiiring Spirit of klan . — When avc look 
around us into the regions Avhich surround 
the solar system and see the myriads of 
myriads of stars Avhich are spread through 
space, it is impossible not to feel strongly 
the desire to penetrate the mystery of the 
star-strcAvn depths. We have learned much 
respecting the earth on which avc Ha’c, and 
not a little of the system to which the earth 
belongs. We have at least so far solved the 
problems presented to its by the planetary 
scheme as to recognize the subordinate posi- 
tion Avliich our earth bolds Avithin it, and 
that the sun is the mighty ruler Avhose sAvay 
guides all the planets in their courses. Rut 
the inquiring spirit of man is not sali'^fied 
with these discoA'eries. No sooner has he 
learned to regard the earth as but one of a 
system of Avorlds circling round the sun, and 
that that .system has such and such propor- 
tions, and prc‘sents such and such form.s of 
nudion, than he desires to regard our sun as 
hut one of a .system of snns. and to ascertain 
wliat may he the nature and the sesTle of this 
higher system, Avhat the moveimnits taking 
place within it. This Avas the noble prob- 
lem Avhich the elder Herschol .set as the 
great «*ml and aim of all his labors: “A 
knowledge of the construction of the heav- 
ens,” he said, toAA'ards the end of his Avnn- 
ilerful ear(‘er as an observer, “ has ahvays 
been the ultimate ohjeet of my observa- 
tions.” — PuocTOK Expanse of Ueaxsen, p. 25t». 
(L. fJ. & Co., 1897.) 

1802. LABOR ESSENTIAL TO HU- 
MAN PROGRESS — RigorotiH Climatea Stimu- 
late — ! mprox'emrnt in Conditions and, 
suits of Work — Eril irith Good . — We do not 
vvifdi U) draw upon ourselves the imputation 
of aiivoeating the inevitable progress of the 
human lace. The world is subject to ca'iI 
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impressions as well as good, and whatever 
advance is made in the line of true progress 
will not be the result of a blind law of ne- 
cessity, but of a providential design through 
human agency and properly directed human 
labor. Without labor nothing of value can 
be accomplished. It is the essential pre- 
requisite of well-being, the original curse 
wdiich proves a blessing in disguise. The 
remark has been properly made, that could 
all the wants of man be supplied without 
labor, there would be reason to fear that he 
would beeome a brute for the w^ant of some- 
thing to do, rather than a philosopher from 
an abundance of leisure. In all countries 
where Nature does the moat, man does the 
least. The sterile soil and the inclement sky 
seem to he the stimulants to mental and 
])hysical exertion when once the necessary 
impulse has been given. True progress does 
not consist in obviating the necessity of 
labor, but in changing, by means of im- 
])rovements in the arts, its character, in 
rendering it more conducive to the supply 
of the Avants and comforts of man, and to 
the development of his mental and moral 
nature. — Henry Improvvmrut of the Me- 
chanical Arts (Scientific Writings, vol. i, p. 
323). (Sm. Inst., 1880.^ 

1 803. LABOR, FALLACIES REGARD- 
ING — "^Free Labor'' Often a Mimomer — (\m- 
pi'tition Despotic . — 11 id not the working 
classes a right to employ their chiblren as 
they pleased? Who were better able to 
judge, than fathers and mothers, of the ca- 
pacities of their children? Why interfere 
for the protection of those wlio already had 
tlie best and most natural of all protec- 


1804. LACK OF EVIDENCE NOT 
IMPEACHMENT OF EVIDENCE— 

Adjustment Stands as Fact . — ^The relations 
of adju.stment between a given number of 
elements are none the less a certain fact 
because similar elements may be found else- 
where without any such adjustment being 
visible to us. It is the very fact of their not 
being separate, but combined, in the one 
case which justifies and compels a conclu- 
sion different from that which arises in the 
other case. This is the law of evidence on 
which we act and judge in other mattera 
with conviction which is both intuitive and 
capable of being confirmed by the rules of 
reason. And this rejily is applicable to all 
objections of the same kind. Those portiona 
of the systmn of Nature whicdi are wholly 
dark to us do not necessarily cast any shad* 
ow on those other portions of that system 
which are Inniinous with inherent "light. 
Rather the other way. The shining tracts 
which til us rcllect the light of Tea son and 
of mind send ahundant rays into all the 
dark places round them. — Argyll Reign of 

I Imii\ ch. 1. ]». 21. (Hurt.) 

1805. LAKE-DWELLINGS OF LIV- 
ING PEOPLE — One feature in their [the 
Amazonian Indians*] mode of building de- 
scrv<*s to be mentioned. Owing to the sub- 
merged state of the ground on which they 

I live the Indians oft»*n raise their housea 
on piles sunk in the water. Here w’e have 
the old lacustrine buildings, so much dis- 
cussed of lute years, reproduced for us. One 
even se(‘s sometimes a little garden lifted in 
this war above the water. — Ag.vssiz donrncy 
in Brazil, ch. p. 102. (H. M. k Co.. 1896.) 


lions? Such wen* some of the arguments 
against interfering with “free labor.” Now' 
in what sen^e was this labor free? It was 
free from legal compulsion — that is t<» >ay. 
it w'as free from that kind of compulsion 
which arises out of the public Avill of the 
whole community impostMl by authority u]>on 
the conduct of individuals. But there was 
another kind of force from which this labor 
was not free — the force of overpowering mo- 
tive operating on the will of the laborers 
them.selves. If one parent, more careful 
than others of the welfare of his children, 
and moved less exclu'-ively by the desin* 
of gain, withdrew’ his children at an earlier 
hour than others from factory work, his 
children were liabb* to l.e dismiss'd and md 
cni])loyed at all. On the other hand, motives 
hardly less powerful wer<* in constant oper- 
ation on the masters. The ccaseh*ss, and 


increasing, and unrestricted competition 
amongst themselves — the eagerness with 
which human energies rush into new open 
mgs for capital, for enterprise, and foi 
— ;made them, as a class, insensible t» 
the frightful evils which were arising fron 
chat competition for the means of subsist 


once which is the impelling motive of labor. 

Reign of Law, eh. 7, p. -MO. 


1800. LAKES HAVE LIFE-HISTO- 
^ HIES — T>iirat ion Varying from a Day to Ages 
1 — Tin Obbst Lake Recent for the (teoiogist. 
j — Lakes, like mountains and rivers, have 
j life-histories wliicb exhibit varying stages 
1 from youth through maturity to old age. 
'the span of theii’ existence varies as do the 
lives of animaL and ]dants. In arid regions 
they are fveijmmtly born of a single shower 
and disappear as (piickly when the skies are 
again bright : tlieir brief existence may be 
-aid to resemble the lives of the Ephemera. 
Again, the comlitiems are such that lakes 
perhaps hundreds of stpiare miles in area 
are formed each winter, and evaporate to 
dryness during the succeeding summer : these 
mar be i*omparetl with the annual ]dants, 
‘-o n'gular are their perio<ls. Still others 
exist for a term of years and only disappear 
during seasons of exceptional ariility: but 
the greater number of inland water bodies 
resemble the Scipaoia and endure fe*r cen- 
turies with but little apparent change. So 
long are the lives of many imlividuals that 
human history has recorded only flight 
changes in their outlines, but to the ge»>logist 
even these are seen to be of re<*ent origin 
and the day of their extinction not remote. 
— RrssELL Lakes of yorth Ameriea, int.. p. 
7. (G. & Co., 189,5.) 
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1807. LAMPS, CLASSICAL AND 
SAVAGE, ESSENTIALLY THE SAME— 

In all essential particulars the Eskimo 
woman’s lamps at Bristol Bay are similar 
to the ones tended long ago in the Pryta- 
neum at Athens and in the Temple of Vesta 
at Rome; and many hundreds of extremely 
rude examples are now in use all about the 
lands bordering on the Mediterranean. — 
Mason Woman^s Share in Primitive CuU 
ture, ch. 5, p. 92. (A., 1894.) 

1808. LAND, DWELLERS ON— 

{changes beneath Sea Hard to Imagine — 
Stone Quarried for Distant Building . — ^The 
first and greatest dilliculty, then, consists 
in an habitual unconsciousness that our - 
position as obseivers is essentially unfavor- 
able when we endeavor to estimate the na- 
ture and magnitude of the changes now in 
progress. In consequence of our inattention 
to this subject we are liable to serious mis- 
takes in contrasting the present with former 
states of the globe. As dwellers on the land, 
we inhabit about a fourth part of the sur- 
face, and that portion is almost exclusively 
a theater of decay and not of reproduction. 
We know, indeed, that new deposits are 
annually formed in seas and lakes, and that 
every year some new igneous rocks are pro- 
duced in the boweh of the earth, but we 
cannot watch the progress of their forma- 
tion; and as they are only present to our 
minds by the aid of rcllcction, it requires 
an effort both of the reason and the imagi- 
nation to appreciate duly their importance. 

It is, therefore, not surprising that we esti- 
mate very imperfeidly the result of oper- 
ations thus invisibb* to us; and that, when 
analagoiis results of former epochs are pre- 
sented to our inspection we cannot imme- 
diately recognize the analogy. He who has 
observed the quarrying td stcine from a 
rock, and has seen it shipped for some dis- 
tant port, and then endejivors to conceive 
what kind of edifice will be raised by the 
materials, is in the same predicament as 
a geologist who, while he is confined to the 
land, .sees the decomposition of rocks and 
the transportation of matter by rivers to the 
sea, and then endeavors to picture to him- 
self the new strata which Nature is building 
beneath the waters. — L yet t. Principles of 
Geology, bk. i, ch. o, p. 68. (A., 1854.) 

1809. LAND FROM BENEATH THE 
WATERS f(Jen. i, 0; Ps. civ. 0-7J.—lt re- 
sults from the simplest methods of interpre- 
tation thatj leaving out of view certain 
patches of metamorphosed rocks and* certain 
volcanic products, all that is now dry land 
has once been ♦at the bottom of the waters. 

It is perfectly certain that at a comparative- 
ly recent period of the world’s hi.story— the 
Cretaceous epoch — none of the great phys- 
ical features which at present mark the siir- 1 
face of the globe existed. It is certain that 
the Rocky Mountains were not. It is certain 
that the Himalaya Mountains were not. It 
is certain that the Alps and the Pyrenees 


had no existence. The evidence is of the 
plainest possible character, and is simply 
this: We find raised up on the fianks of 
these mountains, elevated by the forces of 
upheaval which have given rise to them, 
masses of cretaceous rock which formed the 
bottom of the sea before those mountains ex- 
isted. It is therefore clear that the elevatory 
forces which gave rise to the mountains 
operated subsequently to the Cretaceous 
epoch, and that the mountains themselves 
are largely made up of the materials depos- 
ited in the sea which once occupied their 
place. — Huxley American Addresses, lect. 1, 
p. 27. (A., 1898.) 

1810. LANDSCAPE, PHYSIOGNOMY 

OF — JSach Geological FormeUion Marked by 
Features of Its Oum. — Physiognomy is no 
idle or doulttful science in connection with 
geology. The physiognomy of a country in- 
dieate.M. almo.st invariably, its geological 
character. There is scarce a rock among the 
more ancient groups that does not affect its 
peculiar form of hill and valley. Each has 
its style of landscape; and as the vegetation 
of a district depend.^ often on the nature of 
the underlying deposits, not only are the 
main outlines regubited by the mineralogy 
of the formations wnich they define, but also 
in many cases the manner in wdiich these 
outlines are filled up. The coloring of the 
land.scape is well-nigh as intimately con- 
nected with its geology as the drawing. — 
Miller Old Bed Sandstone, ch. 11, p. 190. 
(G. & L., 1851.) 

1811. LANDS, REMOTE, VISITED 
BY MIGRATING BIRDS— ion o/ A rc- 
tic Regions in Winter. — The chimney-swal- 
low which in October was twittering under 
the eaves of the manor-house in Kent mar 
possibly be recognizing the squire as he 
suns himself in the Algerine town which 
they have both chosen for their wdnter 
quarters, and the night-jar, which was in 
such a hurry to leave us that she had no 
time to build a nest, i.s perhaps a week after 
taking her departure from Surrey compar- 
ing notes with her vocal rivals among those 
palmetto groves beyond which peep the mina- 
rets of the Great Mosque of Morocco. In 
July every arctic cliff is moving with bird 
life; by October or November, at latest, the 
raven and the snowy owl are almost tlic 
only fowls left to give a semblance of the 
busy world to the snow wastes glittering un- 
der the cold moon and the weird-like north- 
ern lights. — Brown Nature Studies, p. H- 
(Hum., 1888.) 

1812. LANGUAGE AMONG THE 
LOWER ANIMALS— CboperoWon Invoh’e.^ 
Language — Rapid Communication among 
Ants — Antenna Language. — Any means hy 
which information is conveyed from one 
mind to another is language. And language 
existed on the earth from the day that ani- 
m^ils began to live together. The mere fa^*!^ 
that animals cling to one another, live to- 
gethei, move about together, proves that 
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they communicate. Among the ants, per- 
haps the most social of the lower animals, 
this power is so perfect that they are not 
merely endowed with a few general signs, 
but seem able to convey information upon 
matters of detail. Sweeping across country 
in great armies they keep up communica- 
tion throughout the whole line, and succeed 
in conveying to one another information as 
to the easiest routes, the presence of enemies 
or obstacles, the proximity of food supplies, 
and even of the numbers required on emer- 
gencies to leave the main band for any 
special service. Every one has observed ants 
stop when they meet one another and ex- 
change a rapid greeting by means of their 
waving antenna?, and it is possibly through 
these perplexing organs that definite inter- 
course between one creature *and another 
first entered the world. The exact nature of 
tlie antenna language is not yet fathomed, 
but the perfection to which it is carried 
proves that the idea of language generally 
has existed in Nature from the earliest time. 
— Dkcmmoni) Ascent of Man, ch. 5, p. 157. 
(J. P., 1900.) 

1813. LANGUAGE A SOURCE OF 

MYTH — Confusion of Leads to ('onfu- 

sion of Nature — The liernicte’tree and Its \ 
Progeny of Occse . — Professor ^lax Miiller, 
after discussing various theories of the 
origin of the barnacle myth [of the produc- 
tion of geese from barnacles] declares in fa- 
vor of tlie idea that confusion of language 
and alteration of names lie at tlie root of 
the error. The learned author of the Sci- 
ence of Language ’* argues that the true bar- 
Tiael(‘s were named, pr(»perly enough. Per- 
nacuJfT, and lays stress on the fact that 
hernicle geese were first caught in Ireland. 
That country becomes Ilihernia in Latin, 
and the Irish geese were accoialingly named 
Piherniew or Iliherniculo’. By the omission 
of the first syllable — no uncommon opera- 
tion for words to undergo — we obtain the 
name Pemiculw for the gt'cse, this term be- 
ing almost synonymous [or rather homony- 
mous] with tlie name Pcrnacuhr already ap- 
plied, as we have seen, to the barnacles. 
Bcrnicle-geese and berniele-shells, confused 
in name, thus became confused in Nature; 
and, once started, the ordinary process of 
growth was sullicient to further intensify 
and render more realistic the story of the 
I'ernicle-tree and its wonderful progeny. — 
Wilson Facts and Fictions of Zoology, p. ft. 
(Hum., 1882.) 

1814. LANGUAGE BANKS THE 
gains of INTELLECT— Pro/;nvw Trans- 
mitted^ hy Speech as Not hy Heredity — 
When it is asked, What brought about this 
sudden rise of intelligence in the case of 
nian? there is a wonderful unanimity among 
n)on of science as to the answer. It came 
about, it is suppose<L in connection with the 
acquisition by man of the power to express 

^\nd, that is to speak. Evolution, up to 
this time, had only one way of banking the 


gains it won — heredity. To hand on any 
improvement physically was a slow and pre- 
carious work. But with the discovery of 
language there arose a new method of pass- 
ing on a step in progress. Instead of sowing 
the gain on the wind of heredity, it was 
fastened on the wings of words. The way to 
make money is not only to accumulate small 
gains steadily, but to put them out at a 
good rate of interest. Animals did the 
first with their mental acquisitions: man 
did the second. At a comparatively early 
date he found out a first-rate and permanent 
investment for his money, so that he could 
not only keep his savings and put them out 
at the highest rate of interest, but have a 
share in all the gain that was made by 
other men. That discovery was language. — 
Duummond Ascent of Man, ch. 4, p. 150. 
(J. P., 1900.) 

1815. LANGUAGE, BRUTES ATTAIN 
ONLY RUDIMENTS OF— Word as Sign of 
Idea Only in Human Mind. — As yet, how- 
ever, no observer has been able to follow the 
workings of mind even in the dog that 
jumps up for food and barks for the door 
to be opened. It is hard to «ay how far the 
dog’s mind merely associates jumping up 
with being fed, and barking with being let 
in, or how far it forms a conception like 
ours of what it is doing and why it does it. 
Anyhow, it is clear that the beasts and birds 
go so far in the natural language as to 
make and perceive gestures and cries as 
signals. But a dog’s mind seems not to go 
beyond this point, that a good imitation of 
a mew leads it to look for a cat in the room ; 
whereas a child can soon make out from 
the nurse saying ‘‘miaou*’ that she means 
something about some cat, -which need not 
even be near by. That is. a young child can 
understand what is not proved to have en- 
tered into tlie mind of the cleverest dog, 
elephant, or ape, that a sound may be used 
as the sign of a thought or idea. Thus, 
while the lower animals share with man the 
beginnings of the natural language, they 
hardly get beyond its rudiments, while the 
human mind easily goes on to higher sLiges. 
— ^Tytx)R Anthropology, ch. 4, p. 123. (A., 
1899.) 

1 8 1 CL LANGUAGE CONTINUALLY 
GENERATED — A Living Force — Writingrs. 
Speech. — The true solution of the contrast- 
ing stability and fluctuation that we find in 
language lies in the unity of human nature. 
No one assigns to a word precisely the same 
meaning that another does, and a shade of 
meaning, be it ever so slight, ripples on like 
a eirele in the water through the entiretv of 
language. Even the pieservation of a lan- 
guage hy means of writing keeps it only in 
an incomplete way, mummy-like, in which it 
can only gain vitality by means of timely 
recitation. In itself it is not a completed 
work, but an internal energy in the soul be- 
getting new creations. — W iluklm von ITum- 
noLDT ('('her die Versehiedenheit des menseh- 
Itchcn Sj^rachhaucs und ihren Einfluss auf 
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(lie geistige Entwickelung dcs Menschen- 
gcschlechts, (Translated for Scientific 
Side-Lights,) 

1817. LANGUAGE CONTROLS CUS- 
TOMS AND TRADE — The French language 
produces French habits, French habits in- 
troduce French products. Tliose who know 
French become the patrons of France. — Bul- 
letin dc VAUiatice frangaisc, (Translated 
for Scientific Side-Lights,) 

1818. LANGUAGE, GRADUAL AC- 
QUISITION OF — Vocahvlarg of English Lan- 
guage — Number of Words in Common Use — 
Vocabulary Varies with Education. — The 
vocabulary of a rich and long-cultivated 
language like the English may be roughly 
estimated at about 100,000 words (altho 
this e.xcludcs a great deal which, if “ Eng- 
lish ” were understood in its widest sense, 
would have to be counted in) ; but thirty 
thousand is a very largo estimate for the 
number ever used, in writing or speaking, 
by a ^11-educatcd man : three to five thou- 
sand.m has been carefully estimated, cover 
the ordinary needs of cultivated intercourse; 
and the number acquired by persons of lo\y- 
est training and narrowest information is 
con^^iderably le^s than this. Nowhere more 
clearly than here does it appear that one 
gets his language by a process of learning, 
and only thus: for all this gradual increase 
of one’s linguistic resour(‘es goes on in the 
most openly external fashion, by dint of 
hearing and reading and study; and it is 
obviously only a continuation, under some- 
what changed circumstances, of the process 
of acquisition of the first nucleus; while 
the whole is parallel to the beginning and 
growth of one’s command of a foreign ” 
tongue. — Whitney Life and (irowth of Lan- 
guage, ch. 2, p. 26. ^A., 1900.) 

181 D. LANGUAGE INVOLVES EN- 
TIRE MIND — No Single FaruUy Competent 
to the Work. — Its [phrenology’s] “ facul- 
ties,” as a rule, are fully equijiped jiersons 
in a particular mental attitude. 1’ake, for 
example, tlie faculty ” of language. It in- 
volves in reality a host of distinct powers. 
We must first have images of concrete 
things and ideas of abstract qualities and 
relations; we rnu-^t next have the memory of 
words and then the capacity so to associate 
each idea or image \\ith a particular word 
that, when the woid is heard, the idea shall 
forthwith enter our mind. We mu-t, con- 
versely, as soon as the idea arises in our 
mind, associate with it a mental image of 
the word, and by means of ibis imago we 
must inner\’atd our girticulatory apparatus 
so as to reproduce the word as physical 
sound. To read or to write a language.'other 
elements still must be introduced. Rut it is 
plain that the faculty of spoken language 
alone is so complicated as to call into play 
almost all the elementary powers which the 
mind iiossesses — ^memor^, imagination, as- 
•Bociation, judgment, and volition. A por- 


tion of the brain competent to be the ade- 
quate seat of such a faculty would needs be 
an entire brain in miniature — ^Just as the 
faculty itself is really a specification of the 
entire man.— James Psychology, vol. i, ch. 
2, p.28. (H. H. & Co., 1899.) 

1820. LANGUAGE MADE MEAN- 
INGLESS BY AUTOMATIST THEORY— 

“ Ought” — Duty” — Responsibility” 
— Individual Deemed Victim of Circum- 
stances. — It seems to me . . . <jiiite 

clear that on the automatist or determinist 
theory, such words as “ ought,” “ duty,” 
“ responsibility,” have to be used, if used at 
all, in new significations. The welfare of 
that aggregate of automata which we call 
‘‘society” may roqiiire that every individual 
automaton shall be prevented from doing 
what is injurious to it; and punishment for 
offenses actually committed may be reason- 
ably indicted as a deterrent from the repeti- 
tion of such offenses by the individual or by 
others. But if the individual has in him- 
self no power either to do the right or to 
avoid the wrong, and if the potency of that 
aggregate of feelings about actions as being 
“right or wrong,” which is termed ” coii- 
seionce,” entirely depends upon “ circum- 
stanees “ ov«‘r which he neither has nor ever 
has had any control, T fail to see in what 
other sense he should be held ” responsible ” 
for doing what he knows that he “ ought 
not ” to have done, or for not doing what he 
knows that he “ ouglit” to have done, than 
a steam-engine, which breaks away from its 
“governor” in consequence of a sudden in- 
crease of steam-pr(‘ssure, or which comes to 
a stop through the bursting of its steam- 
pipe, <*an be accounted responsible for tin' 
damage thence arising. — Carpenteu Mental 
f*hyMiol<Kiif, jirof.. p. ttl. (A., 1900.) 


1821. LANGUAGE MAKES KNOWL- 
EDGE HEREDITARY — The Son Ihgins 
Where the Father I^nds. — Language formed 
the trellis on which mind climbed upward, 
which continuously sustained the ripening 
fruits of knowledge for later minds to 
pluck. Before the savage’s son was ten 
years old he knew all that his father knew. 
The ways of the game, the habits of birds 
and fish, the eoiistruetion of traps ainl 
snares— all these would bo taught him. The 
physical world, the changes of season, the 
location of hostile tribes, the strategic-^ cf 


war, all tlio d(‘tails and interests of savage 
life would he explained. And before the hoy 
was in his teens he was e<|uipped for the 
struggle for life as his forefathers had never 
been even in old age. d he son, in sliort, 
started to evolve where his father left off. 
Try to realize what it would be for each rf 


us to begin life afresh, to be able to learn 
nolliing liy the experiences of others, to live 
in a dumb and illiterate world, and see wliai 


chance ilie animal had of making 
noiinced progress until the acquisition of 
.speech. — Drummond Ascent of Man, ch. 4, p- 


152. (u. P., 1900.) 
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1822. LANGUAGE, MYSTERY OF— 

There could be no invention of language 
unless its type already existed in the human 
understanding. Man is man only by means 
of speech, but, in order to invent speech, 
he must be already man. — Wilhelm von 
Humdoldt Einleitungy Ueber die Kawir 
sprache auf der Insel Java. (Translated for 
Scientific Side-Lights.) 

1823. LANGUAGE OF ANIMALS 
MERELY RUDIMENTARY— Animals pos- 
sess certain elements of language, just as 
they possess certain elements of conscious- 
ness which might serve as the basis of in- 
tellectual function, but they do not possess 
language itself. So that the mere absence 
of this external mark would justify us in 
inferring the absence of those mental func- 
tions of which it is the mark. As a rule, it 
is not any physical obstacle, as is so often 
thought, which prevents animals from talk- 
ing. In very many animals the development 
of the organs of speech has gone far enough 
to enable them to clothe thouglit in words, if 
tlie thought were there to clothe. The «pic>- 
tion why the animals do not talk is most 
correctly answered in the old way — because 
they have nothing to say. Only we must 
acid that certain movements and sounds 
characteristic of feelings and ideas seem to 
be the forerunners of language, and that 
animals give signs that in this connection, 
as in others, their mental life is the imme- 
diate preinirsor of our own. — W i not Pfiy- 
chologyy lect. 24, p. 303. (Son. 9l Co., 1896.) 

1 824. LANGUAGE OF EXPRESSION, 
NATURAL — Emotion MnnifrHted ihrowjh the 
Hotly . — It has been noted in all age^s and 
countries that the feelings possess a natural 
language or expression. So <*on>taiit are 
the appearances characterizing the dillVreni 
classes of emotions that we regard them as a 
part of the emotions themselves. The smile 
of joy. the puckered features in pain, the 
stare of astonishment, the quivering of fear, 
the tones and glance of tenderness, the 
frown of anger, are united in siMuningly in- 
separable association with tin* states of feel- 
ing that they indicate. If a feeling arises 
without its appropriate sign or accompani- 
ment. we account for the failure cither by 
voluntary suppression or by the faintness t)f 
the excitement, there being a certain <legrce 
or intensity requisite to affect the bodily 
organs. On this uniformity of connection 
between ft'elings and their bodily expression 
depcTuls our knowlcdgi' of each other’s mind 
and character. When any one is pleased, or 
pained, or loving, or angry, unless there is 
purposed concealment w<* are aware of the 
fact, and can even estimate in any given 
case the degree of the feeling. — P.MN \l\nd 
(ml Ihuhj, ch. 2, p. 2. (iruni., 1880.) 

1825. LANGUAGE OF GESTURE— 

Signs l'n(it'rstoi>d by Ml liucts of 
I/r/,. — (Communication by gesture signs be- 
Uveen persons unable to converse in vocal 
hingnage is an effective sy.steni of expression 


common to all mankind. Thus the signs 
used to ask a deaf-and-dumb child about his 
meals and lessons, or to communicate with 
a savage met in the desert about game or 
enemies, belong to codes of gesture signals 
identical in principle and to a great ex- 
tent independent both of nationality and 
education; there is even a natural syntax, 
or order of succession, in such gesture signs. 
To the.se gestures let there be added the 
use of the interjectional cries, such as oh! 
ugh! hey! and imitative sounds to repre- 
sent the cat’s mew, the click of a trigger, 
the clap or thud of a blow, etc. The total 
result of this combination of gesture and 
significant sound will be a general system 
of expre.ssion, imperfect but serviceable, and 
naturally intelligible to all mankind with- 
out distinction of race. . . . The lower 

animals make no approach to the human 
system of natural utterance by gesture signs 
and emotional-imitative sounds, while the 
practical identity of this human system 
among races physically so unlike as the 
Phigli.shman and the native of the Au^ralian 
basil indicates extreme closeness of^iental 
>imilarity throughout the human species. 
— Damel Wilson Anthropology ^ ch, 6, p. 
22. (Hum., 1885.) 

1820. LANGUAGE OF TOUCH— Ante 

Pommunicutc by Anlanitv . — Language is the 
key to the union we remark in this numer- 
ous family. It is not by means of sounds 
or visible signs, but by touch, that it mani- 
fests it.self; it is especially the antenmc, 
those orgaiLs that distinguish insects from 
all other animals, that serve, whenever the 
species meets in society, the noble use of 
eon municating imprc'^sions from one indi- 
vidual to another, their wishes, necessities, 
and the situation. No doubt the antennal 
language is imperfect, if compared with our 
requirements, but it sutlices very well for 
ants. — lll UHR lit'f'ht rrhrs snr Irs Meurs ths 
Fourmis indiyvfus. p. 310. (Translated for 
Nco ntific Sifh'J.iiihtsj 

1827. LANGUAGE, PLACE OF, IN 
EARLY EDUCATION— The several facul- 
tios of the human mind are not simultane- 
ou>ly devckqxHl, and in educating an indi- 
vidual we ought to ftdlow the order of Na- 
ture, and to adapt the instruction to the 
age and mental stature of the pupil. If we 
reverse this order and attem])t to cultivate 
faculties which are not sutriciently matured, 
while we ncgh'ct to cultivate those which 
are, we do the child an irreparable injury. 
Memory, imitation, imagination, and the 
faculty of forming mental habits exist in 
early life, while the judgment and the reason- 
ing powers are of slower growth. It is a 
faet abundantly proved by observation that 
the mere child, by the principle which has 
been denominated sympathetie imitation, 
may acxpiire the power of expressing his 
desires and emotions in eorre(‘t and even 
beautiful language without know ing or being 
able to oomprebend the simplest prineiplas 
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of philology. He even seizes, as if by a kind 
of instinct, upon abstract terms, and applies 
them with ease and correctness; but as life 
advances, the facility of verbal acquisition 
declines, and with some it entirely disap- 
pears. Hence the plan appears to me to be 
wise and in accordance with Nature, which 
makes the acquisition of language an es- 
sential part of early elemental education. 
The same child which acquires almost with- 
out effort his vernacular tongue may by a 
similar process be taught to speak the prin- 
cipal ancient and modern languages. — Hen- 
ry Thoughts on Education f Scientific Wri- 
tingSf vol. i, p. 335). (Sm. Inst., 1886.) 

1828. LANGUAGE, PROCESS OF 
CHANGE IN — The organs of speech are dif- 
ferently framed by Nature in different cli- 
mates and countries; and even in the same 
countries some men pronounce their words 
broader, softer, harder, quicker, or slower 
than others, and some are unable to pro- 
nounce this or that letter. These accidents, 
by exai(|^plc and imitiition, bring on a change 
of vowels and consonants, whence a language 
becomes unlike what it was at first. — Pref' 
ace to BouchePs Dictionary, (TranslaUnl 
for Scientific Side-Lights.) 

1829. LANGUAGE, RACE-STRUG- 
GLES FOR EXTENSION OF — German and 
Slav Contend for Control of Education . — 
The Germans are doing among the Slavs 
what the French are doing in Syria. Hoth 
in Germany and Austria they have societies 
called German school associations. They 
est^nblish schools in Bohemia, in ^foravia, in 
Styria, and elsewhere, seeking to attract to 
them the Slav cliildren by mean.s of gratui- 
ties, good organization of the instruction, 
hygienic management of the buildings, etc. 
The expenses of these schools are covered 
by assessment of the members of the associ- 
ation. Naturally the Slavs resist, and in 
order to struggle against the Germans they 
also found societies of the same kind to 
maintain Slav schools. In this struggle 
evidently the school that is most perfect will 
triumph in the long run. And this will 
displace the linguistic frontier to the profit 
of the nation that is most energetic. Aside 
from the schools, societies of all kinds are 
being formed for the propaganda of a lan- 
guage, such, for example, as the AlUanrr 
frangaise^ which has been in existence since 
1883. — ^Novicow Lcs Lvttrs enirr *S'onY'f/.s 
humaines, p. 101. (Translated for Scien- 
tific Side-Lights.) 

1 830. LANGUAGE, THE E V O L U - 

TION OF — Archbishop Trench — How Lan- 
guage is Divine — God Gnce, Not Names, but 
a Power of Naming (Gen. u, 19-20)-— Man 
Not a Parrot. — Even Trench at this point 
succumbs to the theory of development, and 
his te.stimoTiy is the more valuable that it 
is evidently so very miK-h against the grain 
t* admit it. He begins by stating apparent- 


ly the opposite: ‘‘The truer answer to the 
inquiry how language arose is this: God 
gave man language just as he gave him 
reason, and just because he gave him rea- 
son; for what is man’s word but his reason 
coming forth that it may behold itself? 
They are indeed so essentially one and the 
same that the Greek language has one word 
for them both. He gave it to him because 
he could not be man — ^that is, a social being 
— without it.” Yet he is too profound a stu- 
dent of words to fail to qualify this. . . . 
“ Yet,” he continues, “ this must not be ta- 
ken to affirm that man started at the first 
furnished with a full-formed vocabulary of 
■words, and, as it were, with his first diction- 
ary and first grammar ready made to his 
hands. He did not thus begin the world 
with names, but loith the power of naming: 
for man is not a mere speaking machine; 
God did not teach him words, as one of us 
teaches a parrot, from without, but gave 
him a capacity, and then evoked the ca- 
pacity which he gave” [Trench, “ The Study 
of Words,” pp. 14-15]. — Drl'MMond Ascent 
of Man, ch. 5, p. 177. (J. P., 1900.) 

1831. LANGUAGE THE NATURAL 

STUDY OF CHILDHOOD— SeicTice Requires 
Maturity of Mind. — The study of language 
should be prosecuted in childhood, as it is, 
in fact, in the acquisition of the mother- 
tongue. . . . The lueuiory for words 

should be exercised and stimulated. Cboicc 
tales, poems (narrative and lyric) should be 
learned for recitation. Natural history in 
all its branches, as contrasted with" the 
sciences of Nature or scientific physics, 
should be mastered with the objects before 
the eye — flow^ers, minerals, .shells, birds, and 
beasts. These studies should all be mastered 
in the springtime of life, when the tastes 
are simple, the heart is fresh, and the eye 
is sharp and clear. The facts of history 
and geography should be fixed by repetition 
and stored away in order. But science of 
every kind — whether of language, of Nature, 
of the soul, or of God — as science, should not 
be prematurely taught. For the consequence 
is either disgust and hostility to all study, 
on the one hand, or, on the otner, supertieial 
thinking, presumptuous conceit, and, worst 
of all, sated curiosity. The law of intellec- 
tual progress involves effort and discipline 
severely imposed and constantly maintained, 
but the effort and discipline should follow 
the guidance of Nature. — Porter Human In- 
tellect, § 61, p. 74. (S., 1893.) 

1832. LANGUAGE, THE SCIENCE 
OF, UNITES THE AGES-Valm<fPhiloU)gy- 
— Philology recognized its calling to be me 
diator between the remotest ages, to afford 
us the enjoyment of preserving through 
thousands of years an unbroken identity 
with the noblest and greatest nations of the 
world, by familiarizing us through the me- 
dium of grammar and history with the 
works of their minds and the course of their 
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destinies, as if there were no to divide 
us from them.— Niebuhr Romische Qe- 
schichte, preface. (Translated for Scientific 
Side-Lights*) 

1833. LANGUAGE UNFOLDED 
FROM DEPTHS OF THOUGHT — Lan- 
guages, as intellectual creations of man, and 
as closely interwoven with the development 
of mind, are, independently of the national 
form which they exhibit, of the greatest 
importance in the recognition of similarities 
or differences in races. This importance 
is especially owing to the clew which a com- 
munity of descent affords in threading that 
mysterious labyrinth in which the connec- 
tion of physical powers and intellectual 
forces manifests itself in a thousand dilfcr- 
eiit forms. . . . Language is a part and 
parcel of the history of the development of 
mind; and however happily the human in- 
tellect, imder the most dissimilar physical 
conditions, may unfettered pursue a self- 
chosen track, and strive to free itself from 
the dominion of terrestrial influences, this 
emancipation is never perfect. There ever 
remains, in the natural capacities of the 
mind, a trace of something tliat has been 
derived from the influences of race or of 
climate, whether they be associated w’ith a 
land gladdened by cloudless azure skies or 
with the vapory atmosphere of an insular 
region. As, therefore, richness and grace of 
language are unfolded from the most luxh- 
riant depths of thought, we have been un- 
willing wholly to disregard the bond which 
so closely links together the physical world 
with the sphere of intellect and of the feel- 
ings by depriving this general picture of 
Nature of those brighter lights and tints 
which may be borrowed from considerations, 
however slightly indicated, of the relations 
existing between races and languages. — 
IlL’MiioLDT Cosmos, vol. i, p. 357. ( H., 1S07. ) 

1 834. LANGUAGE, VALUE OF THE 
STUDY OF — VerHotilitif and Flexibility of 
Mind — The End To lie Aimed at in Sernnd 
ory Jnsiruction. — .\11 experts agree that the 
preparatory training of students of the gym- 
nasium is superior to that of those who 
graduate from any other institution of 
learning, because it produces gi'cater fa- 
cility in the faculty of thinking, furnishing 
niore power in finding one’s wav in the do- 
main of the various new disciplines that 
are taken up. If that is true — and the fart 
eannot bo denied — the reason for it can only 
he traced to the language-instruction which 
js the thing that distinguishes the plan of 
uistruction in the gymnasium from the other 
secondary schools. And, in fact, instruction 
in language can be designated a most emi- 
nent means of training. • . . By means 
nf it the student attains a certain versatility 
and flexibility of mind that enable him al- 
J^nys to find his way in . those forms of 
i^nought beat corresponding to the specific 
njpartmenta of knowlerlge or to the fields 

research. — Kleinwaciiter Zur Fragr drs 


naturwiasenschaftlichen U nt errioht s 
(Deutsche Zeit- und Streit Fragen, p. 246). 
(Translated for Scientific Side-Lights.) 

1835. LANGUAGE WOMAN’S SPE- 

CIALTY — Source of Man's TacUumity. — The 
Mexicans say, “ A woman is the best dic- 
tionary.” This unpremeditated confession 
is based upon an early induction made by 
the aborigines of that country centuries ago. 
Savage men, in hunting and fishing, are 
much alone, and have to be quiet, hence 
their taciturnity; but women are together, 
and chatter all day long. Away from the 
centers of culture women are still the best 
dictionaries, talkers, and letter - writers. — 
Mason Woinan's Share in Primitive Cul- 
ture, ch. 9, p. 100. (A., 1894.) 

1836. LAVA, CAVERNS IN— iSubfer- 

rancan (Jrotloes and Vaults of Etna. — Men- 
tion was made of the entrance of a lava- 
stream into a subterranean grotto, whereby 
the foundations of a hill w’ere partially un- 
dermined. Such underground passages are 
among the most curious features on^tna, 
and appear to have been produced by the 
hardening of the lava during the escape of 
great volumes of clastic Iluids, which are 
often discharged for many days in succession 
after the crisis of tlie eruption is over. Near 
Xieolosi, not far from ^Monti Rossi, one of 
these gloat openings may be seen, called the 
P’ossa della Palomba, 025 feet in cireuinfer- 
enee at its mouth, and seventy-eight deep. 
After reaching the bottom of this w’e enter 
another dark cavity, and then others in suc- 
cession, sometimes descending precipices by 
means of ladders. At length the vaults ter- 
minate in a great gallery ninety feet long 
and from lifteen to fifty broad, beyond wdiich 
tliere is still a passage never yet explored, 
.Ko that the extent of those caverns remains 
unknown. Tlie walls and roofs of these 
great vaults are composed of rough and 
bristling scori;e of the most fantastic forms. 
— T.yei.l Pnnei}drs of Ocoloqy^ bk. ii, ch. 25, 
p, 101. (A.. 1854.) 

1 837. LAW AS AN OBSERVED OR- 
DER OF FACTS — CaiMe of Chemical Phe- 
nomena I nh noirn. — Tlie first and, so to 
sjieak, the lowest sense in wbieh law is ap- 
plied to natural phenomena is that in which 
it is used to express simply “ an observed 
order of facts ’’ — that is to say, facts which 
under the same conditions ahvays follow’ 
each other in the same order. In this sense 
the laws of Nature are simply those facts 
of Nature which recur according to a rule. 
It is not necessary to the legitimate appli- 
cation of law in this sense that the cause 
of any observed order of facts should be 
at all knowui or even guessed at. The force 
or forces to wdiioh that order is due may be 
hid in total darkness. ... A very large 
proportion of the laws of every science are 
law’s of this kind and in this sense. For 
example, in chemistry the behavior of dif- 
ferent substances towards each other, in re-, 
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fipect to combination and aiRnitj^ is reduced 
to sjstem under laws of this kind, and 
of this kind only. Because, altho there 
is a probability that electric or galvanic 
force is the cause or one of the causes of 
the series of facts exhibited in chemical phe- 
nomena, this is as yet no better than a 
probability, and the laws of chemistry stand 
no higlier than facts which by observation 
and experiment are found to follow certain 
rules. — Argyll Reign of Law, ch. 2, p. 40. 
(Burt.) 

1838. LAW CONSISTENT WITH 
DESIGN — Will Adapts Natural Laws to Its 
Purpose. — Our own experience shows that 
the universal reign of law is perfectly con- 
sistent with a power of making those laws 
subservient to design — even when the knowl- 
edge of them is but slight, and the power 
over them slighter still. TIow much more 
easy, how much more natural, to conceive 
that the same universality is compatible 
with the exercise of that Supreme Will be- 
fore which all are known and to which all 
are servants! What difticulty in this view 
remains in the idea of the Supernatural? 
Is it any other than the difliculty in be- 
lieving in the existence of a Supreme Will — 
in a living God? — Argyll Reign of Law, ch. 
1, p. 13. (Burt.) 

1830. LAW DOES NOT NEGLECT 
THE LEAST — (rravitation Holds Even Micro- 
Sf opic (k rms. — The inlluoncc of gravity upon 
bacteria in the air may be observed in vari- 
ous ways, in addition to its action within 
a limited area like a sewer or a room. ^li* 
quel found in some inve.stigations in Paris 
that, whereas on the Rue de Rivoli 750 germs 
were present in a cubic meter, yet at the 
summit of the Pantlu'on only 28 ^\ore found 
in the same quantity of air. At the tops of 
mountains air is germ-free, and bacteria 
increase in proportion to descent. As Tyn- 
dall has pointed out, even ultraniicroseopic 
cells obey tlie law of gravitation. This is 
equally true in the limited areas of a lal)ora- 
torr or warehouse and in the open air. — \kw- 
MAN Bacteria, eh. .‘bp. lOb. (G. P. P,, 1809.) 

1840. LAW EXALTS PHENOMENA 

— The ^Satne Stnof^e Column Blur and Red . — 
Touched by tin* wand of law, tlic dross of 
fact.s becomes gold, the mcant'st being raised 
thereby to brotherliood with the highest. 
Thus the smoke of an Irish cabin lifts our 
speculations to the heav(*nlv dome. 

The selfsame column of smoke may be pro- 
jected against a bright and a dark portion 
of the same cloud, and thus made to appear 
blue and red at the same time. The blue 
belongs to the Hght reflected from the smoke; 
the red to the light transmitted through 
it. In like manner the hues of the atmos- 
phere are not due to coloring matter, but lo 
the fact of its being a turbid medium. 
Through this we look at the blacknes.s. of 
unillumineii space and see the blue at the 
western heaven at sun®<d. and meet that 
light which steeps the clouds of evening in 


orange and crimson dyes. — ^Tyndall Eoura 
of Exercise in the Alps (Notes, etc., KiU 
lamey), p. 420. (A., 1898.) 

1841. LAW HOLDS EVEN THE 

WANDERING COMETS-TVicj/ Mwt Obedi- 
ent to the Primal Impulse and Gravitation 
— Comets of Solar System, Perhaps Ex- 
pelled from Giant Planets. — Since these 
comets are associated in so peculiar a man- 
ner with the giant planets [Jupiter, Saturn, 
Uranus, and Neptune] of the solar system, 
may it not be that they bear a relation to 
these planets somewliat resembling that 
which the large comets bear to the suns 
which people space? As the large comets 
would seem to have been expelled from these 
suns, may not tlie small comets have been 
expelled from the giant planets? We need 
not necessarily assume that these giant 
planets are still in the active and sunlike 
state necessary, we may suppose, for the 
expulsion of comets. ... It may be that 
the birth of the comet families of the giant 
planets took place in far distant eras when 
these orbs were not merely, as now, instinct 
with an intense heat, but also aglow with 
liRht, SO as to present, when viewed from 
other systems, the aspect which the small 
companions of unequal double stars present 
to our teleseopists. — Proctor Expanse of 
Heaven, p. 150. (L. G. & Co., 1897.) 

1842. LAW IN LEAF-MOVEMENTS 

— Leaves Vertical in Sleeping Plants . — 
Leaves, when they go to sleep, move either 
upwards or downwards, or, in the case of the 
leaflets of compound leaves, forwards, that 
is, towards the apex of the leaf, or backwards, 
that is, towards its base; or, again, they 
may rotate on their own axes without mov- 
ing either upwards or downwards. But in 
almost every case the plane of the bladt* 
is so placed as to stand nearly or quite verti- 
cally at night. Therefore the apex, or the 
base, or either lateral edge may be directed 
towards the zenith. Moreover, the upper 
surface of each leaf, and more especially of 
each leaflet, is often brought into close con 
tact with that of tlie opposite one; and thi^ 
is sometimes efTected by singularly compli- 
cated movements. Thi.s fact suggests tlnU 
the Upper surface requires more protection 
than the lower one. — Darwin Power of Movr 
ment m Plants, ch. (>, p. 281. (A,, 1900.) 

1843. LAW INVARIABLE UNDER 
SAME CONDITIONS— Varioftte When Condi- 
tions Vary — Purpose Adapted to Chan {id 
Relations. — We lienr of rigid and univer- 
sal sequence — necessary — invariable; of im 
broken chains of cause and effect, no link of 
which can, in the nature of things, be ev<‘i' 
broken. And thi.s idea grows upon the niiiid, 
until in .some confused manner it is held 
easting out the idea of purpose in creation, 
and inconsistent with the element of will- 
rf it he so, the^lifficulty cannot be evadc«l 
by denying the uniformity, any more than 
the universality, of law. It is perfectly true 
that Cvcry law is in its own nature invari- 
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able, producing always precisely and neces- 
sarily the same eifects — that is, provided it 
is worked under the same conditions. But 
then, if the conditions are not the same 
the invariableness of effect gives place to ca- 
pacities of change which are almost infinite. 
It is by altering the conditions under which 
any given law is brought to bear, and by 
bringing other laws to operate upon the 
same subject, that our own wills exercise 
a large and increasing power over the ma- 
terial world. And be it observed — to this 
end the uniformity of laws is no iinpedi- 
inent, but, on the contrary, it is an indis- 
pensable condition. Laws are in themselves 
— if not unchangeable — at least unchanging, 
and if they were not unchanging they coui<l 
not be used as the instruments of will. If 
they were less rigorous they would be less 
certain, and the least uncertainty would 
render them incapable of any service. Xo 
adjustment, however nice, could secure its 
purpose if the implements employed were 
of uncertain temper. 

The notion, therefore, that the uniformity 
or invariableness of the laws of Xature can- 
not be reconciled with their subordination 
to the exercise of will, is a notion contrary 
to our own experience. — Argyll Reign of 
LaWf eh. 2, p. 58. (Burt.) 

1844. LAW OF CONSTANCY OR 
CONTINUITY— by Action of the 
Voltaic Battery — Effect Exerted at a Dis- 
tance from the Cause. — Before you is an in- 
strument — a small voltaic battery — in which 
zinc is immersed in a suitable liquid. An 
attractive force is at this iih)nient exerted 
between the metal and the oxygen of the 
liquid, actual union, howcTcr, being in the 
first instance avoided. Uniting the two 
ends of the battery by a thick wire, the at- 
traction is satisfied, the oxygen unites with 
the metal, zinc is consumed, and heat, as 
usual, is the result of the eombuslion. A 
power which, for want of a better name, we 
call an electric current, ])asscs at the same 
time through the wire. Cutting the thick 
wire in two, let the severed ends be united 
by a thin one. It glows with a wliite beat. 
. . . Suppose in the first instance, when 

the thick wire is employed, that we permit 
the action to continue until 100 grains of 
zinc arc consumed, the amount of heat gen- 
erated in the battery would be capable of ac- 
curate numerical expression. Let the action 
then continue, with the thin wire glowing, 
until 100 grains of zinc are consumed. 
• . . The amount of heat generated in 
the battery . . . will bo loss by the pre- 

cise amount generated in the thin wire out- 
side the battery. In fact, by adding the 
internal heat to the external, we obtain for 
the combustion of 100 grains of zinc a total 
'vhicb never varies. We have here a beauti- 
ful example of that law of constancy as re- 
gards natural energies, tbo establishment of 
which is the greatest achievement of modern 
st'ientifie philosophy. By this arrangement, 
then, we are able to burn our zinc at one 


place, and to exhibit the effects of its com- 
bustion at a distance. In New York, for 
example, we may have our grate and ifuel; 
but the heat and light of our fire may be 
made to appear at San Francisco. — ^Tyndall 
Lectures on Light, lect. 1, p. 6. (A., 1898.) 

1845. Suddenness in 

y a ture — Lightning — Chemical Combination. 
— The same ultimate conceptions, and no 
other, appear to constitute all the truth 
that is to he found in a favorite doctrine 
among the cultivators of physical science — 
the so-called “ Law of Continuity.” This 
phrase is indeed often used with such loose- 
ness of meaning that it is extremely diffi- 
cult to understand the primary signification 
attached to it. One common definition, or 
rather one common illustration, of this law 
is said to he that Nature does nothing sud- 
denly — nothing “per saltum” [literally, by 
a leap]. Of course, this can only be 
accepted under ‘^ome metaphorical or tran- 
scendental meaning. In Nature there is such 
a thing as a flash of lightning, and this is 
generally recognized as siiOiciently sudden. 

. . . The action of chemical affinity is al- 

ways rapid, and very often even instantane- 
ous. Yet these are among the most common 
and the most powerful factors in the mech- 
anism of Nature. They have the most inti- 
mate connection with the ])henomena of life, 

I and we know only too well that in these the 
I profoundost changes are often determined in 
: moments of time. For many purposes to 
i which this so-called “ T.aw of Continuity” 
is often applied in argument no idler dogma 
was ever invented in the schools. — ARGYLL 
I uit If of Xaturr, ch. 4. p. 83. (Burt.) 

184r>. LAW OF DEATH — Xafural 
Tf'mUncies to Dissolution — Life a Tempo- 
rary Resistance of Disorganizing Forces . — 
Tliore is in every living organism a law of 
death. We ar(‘ wont to imagine that Na- 
ture is full of life. In reality it is full of 
death. One cannot say it is natural for a 
plant to live. Examine its nature fully, 
and you have to a»lmit that its natural tend- 
ency is to die. It is kept from dying by a 
mere temporary endowment, which gives it 
an ephemeral (lominion over the elements — 
gives it power to utilize for a brief span the 
' rain, the sunshine, and the air. Withdraw 
this temporary endowment for a moment 
and its true nature is revealed. Instead of 
overcoming Nature it is overcome. The very 
things which appeared to minister to its 
growth and beauty now turn against it and 
make it decay atncl die. The sun which 
warmed it withers it; the air and rain 
which nourished it rot it. Tt is the very 
forces which we associate w’ith life wffiich, 
w'hen their true nature appears, are discov- 
ered to bo really the ministers of death. — 
Diummonu Xatural Law in the Spiritual 
World, essay 2, p. 92. (H. Al.) 

1 847. LAW OF GROWTH IN STRUC- 
TURE OF THE EARTH— Formerly men 
looked upon the earth as a unit in time, as 
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the result of one creative act, with all its 
outlines established from the beginning. It 
has been the work of modern science to show 
that its inequalities are not contemporane- 
ous or simultaneous, but successive, includ- 
ing a law of growth — that heat and cold, 
and the consequent expansion and contrac- 
tion of its crust, have produced wrinkles and 
folds upon the surface, while constant os- 
cillations, changes of level which are even 
now going on, have modified its conforma- 
tion, and molded its general outline through 
successive ages. — Agassiz Geological 
Sketches, ser. i. ch. 4. p. 98. (H. M. & Co., 
189G.) 

1848. LAW OF MAN TO FOLLOW 
LAW OF NATURE— Co/droi by Change of 
Conditions — A Recent Conception. — ,Just as 
the will of the individual can operate upon 
itself by the use of means, some of which 
are known instinctively, whilst others are 
found out by reason; so can the collective 
will of society operate upon the conduct of 
its meml>ers in two ways — first, directly by 
authority; and secondly, indirectly by al- 
tering the conditions out of which the most 
powerful motives spring. This last is a 
principle of govcrnnnMit which has been 
distinctly recognized only in mo<lern times, 
and which admits of applications not yet 
foreseen. The idea of founding human law 
upon the laws of Nature is an idea which, 
tho sometimes instinctively acted upon, was 
never systematically entertained in the an- 
cient world. Indeed, the true conception of 
natural law is one founded on the progress 
of physical inv'cstigation, and growing out 
of the habits of scientific thought. — Argyll 
Reign of Law, ch. 7, p. 194. (liurt.) 

1849. LAW, ORDINARY ACTION 
OF, REVERSED — Death by Falling Fprrardn 
— Peculiar Peril of Def ji-sra Fish. — The fish 
that live at these criornious depths arc. in 
consequence of the enormous pressure, liable 
to a curious form of accident. If, in < h:i 
sing their prey or for any other reason, they 
rise to a considerable distance above the 
floor of the ocean, the gases of their swim- 
niing-bladder become, eon.-ideiahly expanded 
and their specifie gravity very greatly re- 
duced. Tp to a certain limit tlie muscles of 
their bodies ean counteract the tendency to 
float upwards and enable the fisli to regain 
its proper sphere of life at the bottom; but 
beyond that limit the nni-eles are not strong 
enough to drive the body downwards, and 
the ush, becoming more and more distcnde<l 
as it goes,' is gradually killed on it.i long 
and involuntary journey to the surface of 
the sea. The dt^ep-sea fish, then, are exposed 
to a danger that no. other animals in this 
world are subject to, namely that of tum- 
bling upwards. 

That such accidents do occasionally o<cur 
is evidenced by the fact that some fish, 
w'hich are now known to be true deep-sea 
forms, were discovered dead and floating on 
the surface of the ocean long before our 


modern investigations were commenced. — 
Hickson Fauna of the Deep Sea, ch. 2, p. 21. 
(A., 1894.) 

1850. LAW, UNIVERSAL — Omraca 
of Shooting-stars Obey — Why Not Each 
Human Life? — Such is the course of these 
minute shooting-stars, a course now per- 
fectly determined. A lesson as profound as 
unexpected, the shooting-star itself does not 
glide by chance, borne along by an arbitrary 
wind; it describes a mathematical orbit as 
w'ell as the earth or the colossal Jupiter. 
All is ruled, decreed by the supreme Law; 
and — who know s ? — perhaps each of our frail 
existences, each of our ephemeral actions, is 
also determined by the invisible Nature 
which places the star in the sky, the infant 
in the cradle, the old man in the tomb. — 
Flammarion Popular Astronomy, bk. v, ch. 
4. p. 541. (A.) 

1 85 1 . Holds Evenj Par- 

ticle of Matter — The Lost Comet — Every 
Fragment Would Follow Path of Total 
Mass. — Since the comet [Biela’s] w'as last 
seen it has thrice traversed the enormous 
orbit here described, passing from a least 
distance of about eighty millions of miles 
to its greatest distance, amounting nearly 
to six hundred millions of miles. Whether 
it has been destroyed as a comet, or whether 
it has only been so far dissipated as to be 
invisible in our most powerful tele.seopi's, 
we do not know. But in either case it has 
pursued the same general course, for the 
minutest fragment of its substance would 
obey as implicitly the law' of gravity as the 
once complete comet, or even as the staidcr 
members of the solar family — the planets. — 
Proctor Expanse of Heaven, p. 132. (L. G. 
t Co., 1897.) 

1852. LAWS, DESIGN TRANS- 
FERRED FROM PHENOMENA TO— The 

question now before us — whether the evi- 
(iences of intelligent design, which theology 
ha.s hitherto recognized in the structure of 
organized beings, are or arc not any longer 
tenable, when viewed \inder the new light 
thrown upon them by the Darw'inian lamp — 
i.s one wliieh, tho science has much to sny 
upon it. it is hevond the province of s( i- 
enee to decide. S^wton and Laplace were 
both ac<used of atheism by their contein- 
poraries for setting up tlieir own concep- 
tions in the place of tho action of the Crea- 
tor; and you well know that the same 
charge has b(*eTi brought against Darwin- 
I shall endeavor to sliow' you that in his 
ea.so, a.s in that of his great predecessors, 
the real result of his scientific work ha.s been 
to effect for biology what they are well said 
by Dr. Whew'ell to have offectod for astron- 
omy — the “ transfer of the notion of design 
and end from the region of facts to that cf 
laws.” — Cari»enter Nature and Man, Icci. 
15, p. 413. (A., 1889.) 

1853. LAWS, INDUSTRIAL AND 
MORAL — In All Industries Man Is Still Man. 
— We do not regard the industrial life a* 
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isolated; nor as the isolated result of sped- 
lically economic fprces having natural laws 
peculiar to itself. The industrial life is a 
free product of the human spirit; the total 
industrial activity of a people is only one 
side of the national life standing in the 
closest causal relations with the other phe- 
nomena of the national spirit; the indus- 
trial forces are general forces working in 
man and in Nature, which are only produ- 
cing particular forms, and in these forms 
particular effects. Above all things we em- 
phasize that our dealings are with persons, 
with people who, being active in the family, 
the state, and society, are also active indus- 
trially; but with people who are not some- 
thing else in this department than they are 
elsewhere. And for that reason we do not 
recognize any motives that are peculiarly 
industrial, and cannot admit that industrial 
life is a domain to which the general moral 
teachings and the categorical imperative of 
moral duty do not apply. On the contrary 
Ave affirm that the moral law and devotion 
to moral duty must become the determining 
force here also as well as in the remainder 
of the national life, if society is to develop 
prosperous conditions. 

Our so-called laws are historic and rela- 
tive, our solutions are relative, only possible 
of execution by means of exact information, 
of consideration of the actual concrete cir- 
cumstances. — SenoNHERO Difi Volkfttnrfh- 
schaftalchre (Sammlunri u'iffRcnfirhnftUrhrr 
Vortrlii](\ Srrir viiij, (translated for »S’cicn- 
iific Side-Lights, ) 

1854. LAWS OF HISTORY LIKE 

THOSE OF SCIENCE — Merely StntemenlH of 
Cause and Kffeet. — It is folly, then, to speak 
of the “ laws of history ” as of something 
inevitable, wliich science has only to dis- 
cover, and W'hose consequences any one can 
then foretell, hut do nothing to alter or avert. 
Why, the A^ery laAvs of physics are condi- 
tional and deal with ifs. The physicist does 
not say, “The AA^ater will boil, aiiyhoAv”; he 
onl}’^ says it will boil if a fire be kindled 
beneath it. -Mid so the utmost the student 
of sociology can ever predict is that if a 
genius of a certain sort sliow the way, so 
ciety will be sure to folloAV. — .I amfs Lssays 
in Popular Philosophy, p. 244. (L. G. A 

Co.. 1890.) 

1855. LAWS OF NATURE — Co?i- 
trasted with Laws of Man — A Deadlork Pr- 
sults in Public Misfortune. — The laws of 
man are also hiAvs of Nature Avheii founded 
on a true perception of natural tendencies 
and a just appreciation of combined results. 
On the other hand, human laws are at vari- 
ance Avith or antagonistic to the laAvs of 
Nature when founded either on the desire 
of attaining a wrong end, or on the attempt 
to roaeh a right end by mistaken means. 
In either of these cases positive institution 
and natural law become opposed, and thus a 
'>ad contrivance in legislation, like a bad 
contrivance in mechanics, comes always to 


some deadlock at last. Time and natural 
con.sequence are great teachers in politics 
as in other things. Our sins and our ig- 
norances find us out. Both in conduct and 
in opinion natural law is ever working to 
convict error, to reveal and to confirm the 
truth. — Argyll Peign of Law, ch. 7, p. 212. 

( Burt.) 

1850. Never Subverted 

by Human Agency — Moral Ends Proposed 
in Life of Man, — If, then, an intelligent 
being, after observing the order of events 
for an indefinite scries of ages, had witnessed 
at last so Avonderful an innovation as this 
[the introduction of man upon the planet], 
to Avhat extent Avould his belief in the regu- 
larity of the system he weakened? Would 
he cease to assume that there Avas perma- 
nency in the hiAvs of Nature? Would he no 
longer be guided in his speculations by the 
strictest rules of induction ? To these ques- 
tions it may bo ansAvered that had he pre- 
viously presumed to dogmatiz® respecting 
the ahsohite uniformity of the order of Na- 
ture he Avould undoubtedly ho checked by 
witnessing this new and unexpected event, 
and AA'ould form a more just estimate of the 
limited range of his oaa'u knoAvledge and the 
unbounded extent of the scheme of the uni- 
verse. But he would soon perceive that no 
one of the fixed and constant laws of the 
animate or inanimate Avorld was subverted 
by human agency, and that the modifications 
now introduced for the first time Averc the 
ac»*ompaniments of new and extraordinary 
circiiinstances, and those not of a physical 
hut of a moral nature. The deviation permit- 
ted would also appear to he as slight as AA’as 
(‘on.^istent Avith the accomplishment of the 
new moral ends proposed, and to be in a 
great degice temporary in its nature, so that 
AvlicncA’or the power of the ne\v agent Avas 
Avithheld, even for a brief period, a relapse 
Avould take place to the ancient state of 
things: the domesticated animal, for ex- 
ample, rccoA'oring in a few generations its 
Avild instinct, and the garden-flower and 
fruit-tree i everting to the likeness of the 
parent stock. — T .yell Principles of Geology, 
hk. i, eh. 9, p. 1,32. ^A., 1854.) 

1 85 7 . Not Agents— Hu- 

man flrneralizatious from Pheuornena — Ori- 
gin of Force I nknown . — The laAvs of Nature 
are merely mental generalizations of our 
oAvn, and so far as they go show a romark- 
ahlc harmony hetwoeu our mental nature 
and that manifested in the unhwsc. They 
arc not themselves powers capable of pro- 
ducing effects, hut merely express Avhat aac 
can ascertain of uniformity of action in 
Nature. The laAv of gravitation, for ex- 
ample, gives no clue to the origin of that 
force, hut Tuerely expresses its constant 
mode of action in AvhatcA’or way that may 
have boon determinod at first. Nor are 
natural laws decrees of necessity. They 
might have been othcrAvise — nay. many of 
them may he otherAvise in parts of the uni- 
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verse inaccessible to us, or they may change 
in process of time; for the period over which 
our knowledge extends may be to the plans 
of the Creator like the lifetime of some 
minute insect which might imagine human 
arrangements of no great permanence to be 
of eternal duration. — Dawson Facts and 
Fancies in Modern Science, Icct. 1, p. 39. 
(A. B. P. S.) 

1858. Not Matters of 

Experience — Faith Demanded by Scientific 
Doctrines. — The most persistent outer rela- 
tions which science believes in arc never 
matters of experience at all, but have to 
be disengaged from under experience by a 
process of elimination — that is, by ignoring 
conditions which are always present. The 
elementary laws of mechanics, physics, and 
chemistry are all of this sort. The principle 
of imiformity in Nature is of this sort; it 
has to be sought under and in spite of the 
most rebellious appearances; and our con- 
viction of its truth is far more like a re- 
ligious faith than like assent to a demon- 
stration. — tlAMES Psychology, vol. ii, ch. 28, 
p. 636. (H. H. & Co., 1899.) 

1850. The Methods of 

God — Science Does ^ot Reach ('auses. — In 
the use of this w'ord law, as applied to Na- 
ture, we are often grossly misunderstood. 
Says a recent writer, somewhat contemptu- 
ously, “ The philosopher knows no better the 
cause of the law of gravitation than the ig- 
norant man.” The author, in his simplicity, 
is unaware that laws, not causes, ar^ the 
end of true philosophy. We seek to study 
out the method of (Jod's doings in Nature, 
and enunciations of this his method or 
will are W’hat is meant by the “ laws of 
Nature.” If those w'ho look coldly on sci- 
ence knew^ better its aims, we should hear 
less of the infidelity of the term law, and 
find fewer infidels or rejecters of that revela- 
tion w^hich God has spread before us. 

We know that this is not the only revela- 
tion; that another tells man of his duties and 
responsibilities, of the celestial sympathy 
W’hich surrounds him and his immortal des- 
tiny — subjects far beyond the teachings of 
physical or brute nature. The one is but 
the complement of the other; the two har- 
monious in their truths, as in their exalted 
origin. — D ana Proceedings of the American 
Association for the Advancement of Science, 
1855, vol. ix, p. 1. 

1880. The Thoughts of 

Ood. — Let p|e not be understood to imply a 
belief that man cannot attain to any abso- 
lute scientific truth; for I believe that he 
can, and I feel that every great generaliza- 
tion brings him a step nearer to the prom- 
ised goal. Moreover, I sympathize with that 
beautiful idea of Oersted which he expressed 
in the now familiar phrase, “ The laws of 
Fature are the thoughts of God**; but then 
I also know that our krowdedge of these 
laws is as yet very imperfect, and that our 
human systems riust be at the best but very 


partial expressions of the truth. Still, it is 
a fact worthy of our profound attention 
that in each of the physical sciences, as in 
astronomy, the successive great generaliza- 
tions which have marked its progress have 
included and expanded rather than super- 
seded those which went before them. Through 
the great revolutions which have taken place 
in the forms of thought the elements of 
truth in the successive systems have been 
preserved, while the error has been as con- 
stantly eliminated; and so, as I believe, 
it always will be, until the last generaliza- 
tion of all brings us into the presence of 
that law which is indeed the thought of 
God. — Cooke The New Chemistry, lect. 1, p. 
2. (A., 1899.) 

1801. Used in W<yrkB 

of Mature as in Works of Man — Struc- 
ture Adapted to Their Demands — Design in 
Structure of Barnacles. — Now, the law’s of 
Nature appear to be employed in the system 
of Nature in a manner precisely analogous 
to that in w’hich w’e ourselves employ them. 
The difliciilties and obstructions which are 
presented by one law in the way of accom- 
plishing a given purpose are met and over- 
come exactly on the same principle on which 
they arc met and overcome by man, viz., by 
knowledge of other law’s and by resource in 
applying them — that is, by ingenuity in me- 
chanical contrivance. It cannot be too much 
insisted on that this is a conclusion of pure 
science. The relation which an organic 
structure boars to its ptirpose in Nature 
can be recognized as certainly as the same 
relation between a machine and its purpose 
in human art. It is absurd to maintain, for 
example, that the purpose of the cellular ar- 
rangement of material in combining liglit- 
ness with strength is a purpose legitimately 
cognizable by science in the !Menai Bridge, 
but is not as legitimately cogniziible when 
it is seen in Nature, actually serving the 
.'-ame use. The little barnacles which 
crust the rocks at low tide, and which 
to live there at all must be able to re- 
sist the surf, have the building of their 
shells constructed strictly with reference 
to this necessity. It is a structure all hol- 
lowed and chambered on the plan which en- 
gineers have so laUdy discovered as an ar- 
rangement of material by wdiich the power 
of resisting strain or pressure is multiplied 
in an extraordinary degree. That shell is as 
pure a bit of mechanics as the bridge, both 
being structures in which the same arrange- 
ment is adapted to the same end. — Augyll 
Reign of Law, ch. 2, p. 69. (Burt.) 

1 882. LAWS, ORDINARY, SUPER- 
SEDED — The Preservalion of the Jews — Result 
Yet Reached by the Use of Means . — ^Thc 
preservation of the Jews as a distinct peo- 
ple during so many centuries of complete 
dispersion is a fact standing nearly, if not 
absolutely, alone in the history of the worln. 
It is at variance with all other experience 
of the laws which govern the amalgamation 
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with each other of diflerent families of the 
human race. . . . It is not surprising, 

therefore, that the preservation of the Jews, 
partly from the relation in which it stands 
to the apparent fulfilment of prophecy, and 
partly from the extraordinary nature of the 
fact itself, is tacitly assumed by many per- 
sons to come strictly within the category of 
miraculous events. Yet in itself it is noth- 
ing more than a striking illustration how a 
departure from the “ ordinary course of Na- 
ture ’’ may be effected through the instru- 
mentality of means which are natural and 
comprehensible. An extraordinary resisting 
power has been given to the Jewish people 
against those dissolving and disintegrating 
forces which have caused the disappearance 
of every other race placed under similar 
conditions^ They have been torn from home 
and country and removed, not in a body, 
but in scattered fragments over the world. 
Yet they are as distinct from every other 
people now as they were in the days of Solo- 
mon. Nevertheless this resisting power, won- 
derful tho it be, is the result of special 
laws, overruling those in ordinary opera- 
tion. It has been effected by the use of 
means. Those moans have been superhuman 
— they have been beyond human contrivance 
and arrangcfiient. But they belong to the 
legion of the natural. They belong to it 
not the less, but all the more, because in 
their concatenation and arrangement they 
seem to indicate the purpose of a living 
w'lW seeking and effecting the fullilment of 
its designs. This is the manner after wliich 
our own living wills in their little sphere 
effect their little objects. Is it ditlieult to 
believe that after tlie same manner also the 
divine will, of which ours is the image only, 
works and effects its purposes? — A ugyll 
licifjn of Law, ch. 1, p. 12. (Burt.) 

18C53. LEAD -FRONDS GROWING 
LIKE FERNS AROUND VOLTAIC WIRE 

-“By sending a voltaic current through a 
li(piid you know that we decompose the 
litpiid, and if it contains a metal we liber- 
ate this metal by the electrolysis. . . . 

Into the cell [containing a solution of ace- 
tate of lead] are dipped two very thin plat- 
inum wires, and the.se are connected by 
other wires with a small voltaic battery. 
On sending the voltaic current through the 
solution the lead will bo slowly severed 
from the atoms with which it is now’ com- 
bined; it will be liberated upon one of the 
yircs, and at the moment of its liberation 
it will obey the polar forces of its atoms 
and produce crystalline forms of exquisite 
beauty, . . . sprouting like ferns from 

the wire, appearing, indeed, like vegetable 
growths rendered so rapid a.s to be plainly 
visible to the naked eye. On reversing the 
<‘nrrent these wonderful lead-fronds will dis- 
solve, while from the other wire filaments 

lead dart through the liquid. In a mo- 
ment or two the growth of the lead-trees 


recommences, but they now cover the other 
wire. — ^T yndall Lectures on Light, lect. 3, 
p. 105. (A., 1898.) 

1864. LEAF-TRACERY IN THE AN- 

CIENT ROCKS — JiJnduring Record of the Evsir 
nesvent. — The earth had already its seasons, 
its spring and summer, its autumn and win- 
ter, its seed-time and harvest, tho neither 
.sower nor reaper was there; the forests 
then, as now, dropped their thick carpet of 
leaves upon the ground in the autumn, and 
in many localities they remain where they 
originally fell, with a layer of soil between 
the successive layers of leaves — a leafy 
chronology, as it were, by which w’e read 
the passage of the years which divided these 
deposits from each other. Where the leaves 
have fallen singly on a clayey soil favorable 
for receiving such impressions they have 
(laguerreoty])ed themselves with the most 
wonderful accuracy, and the oaks, poplars, 
willows, maples, walnuts, gum- and cinna- 
mon-trees, etc., of the Tertiaries are as 
well known to us as are those of our ow’U 
time. — Agassiz (leological kikctches, ser. i, 
ch. 7, p. 182. (11. M. & Co., 1890.) 

1865. LEAPS OF NATURAL PROC- 
ESSES — The Mftam<>rj)hoHes of Imeets. — When 
we think of the mystery involved in the 
metamorphoses of insects and in the corre- 
sponding phenomena of alternate generation 
in other classes of the animal kingdom, we 
mu>t see wh.it unlimited possibilities of cre- 
ation lie open in methods w’hich are in full 
operation round us. In the higher animals 
the development of germs i.s carried on in 
vital and physical connection w’ith the per- 
fected organi>m of the mother, and the cycle 
of changes which lead up to the completion 
of the parent form is a cycle w’hich thus 
appears to be wholly governed by the sur- 
rounding medium. But when we look at the 
metamorphoses of insects no such delusion 
is possible. A creature which to all appear- 
ance is fully formed, and which has led a 
separate ami independent existence, suddenly 
lays itself to sleep. In that condition, with- 
out any food — without any contact with 
any directing physical agency external to 
itself — its organization is w’holly altered, its 
whole body is rearranged, its old meml>er3 
dissolve and disappear, new members emerge, 
and in a few' days or w’eeks are perfected in 
form and in power. ^loreover, that form 
and that power are both for uses w’hich, so 
far as the creature's previous “ experience ” 
is concerned, are absolutely new. With such 
“ leaps ” as this in the creative? work going 
on in every field and stream and sea around 
us, we may have the utmost confidence that 
the same work has involved the same prin- 
ciples through all time. — Argy'll Unity of 
\aturc, eh. 7, p. Ifil. (Burt.) 

1866. LEARNING, NO ROYAL ROAD 

TO — Archimedes Instructing the King. — One day 
the Tyrant of Syracuse ordered the illustri- 
ous Archimedes to omit the principal mathe- 
matics in a lesson on astronomy w’hich prom- 
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ised well, but commenced a little severely. 
“ Let us proceed,” replied Archimedes, with- 
out modifying his professorial tone — let 
us proceed: there is here no privileged road 
for kings.” In astronomy there is no privi- 
leged road for any one, and if we wish to 
gain information it is indispensable that we 
sliould first understand the principles of 
geometrical ineasurements. — Flammariox 
Popular Astronomy, bk. ii, ch. 1, p. 85. 
(A.) 

1807. LEARNING THE WAY NEC- 
ESSARY FOR BEES — of Direction 

yot a Blind Distinct . — Sir John Lubbock 
[Lord Avebury] observes: 1 never found 
bees to return if brought any considerable 
distance at once. By taking them, however, 
some twenty yards each time they came to 
the honey 1 al length trained them to come 
to niT room”; that is to say, bees require 
to learn their way little by little before they 
can return to a store of honey which they 
may have been fortunate enough to find; 
their general sense of direction is not in it- 
self a sutlicicnt guide. This, at least, is the 
case where, as in the experiments in ques- 
tion, the bees are carried from the hive to 
the store of honey (here a distance of less 
than 200 yards) ; possibly if tliey had found 
the honey by themselves flying towards it, 
and so probably taking note of objects by 
the way, one journey might have proved 
sufficient to teach them the way. But 
whether or not this would have been the 
case, the fact that when carried they re- 
quired also to be tau<rht the way piece by 
piece is conclusive proof that their sense 
of direction alone is not sutticient to enable 
them to traverse a route of 200 yards a sec- 
ond time. — Romanes Animal DitclUycncCy 
ch. 4, p. 145. (A., 1890.) 

1 868. LEAVEN AN INVENTION OF 
WOMAN — If there be any one discovery 
owing to chance it i.s that of leaven. The 
world was indebted to the economy of some 
person or other for this happy discovery, 
who, in order to save a little dough, mi.xed 
it with the new. They won 1(1, no doubt, be 
surprised to find that this old dough, so sour 
and distasteful itself, rendered the new 
bread so much lighter, more s;ivery, and easy 
of digestion. More probably leaven arose 
in hot countries, in the preference shown for 
the acid flavor of stale porridgf* (compare 
the practise of adding curds to fresh milk 
in order to turn it .sour for immediate con- 
sumption), as in the cajfa or porridge-ball 
of Guinea, which is considered insipid' while 
fresh.”— Landed, quoted by Mason in Wom- 
a7?^s Bhare in Primitive Culture, ch. 2, p. 50. 
(A., 1894.) 

1869. LEAVES ON THE MARCH-^ 

Procession of fiauha or Lea f -rut tin ff Ants — 
Relays of Workers Bupplcment Each Other. 
—In course of time I had plenty of oppor- 
tunities of seeing their, [the saiiba-ants] 
at work. They mount the tiee in multi- 


tudes, the individuals being all worker-mi- 
nors [the workers of smallest size]. Each 
one places itself on the surface of a leaf and 
cuts with its sharp scissor-like jaws a nearly 
semicircular incision on the upper side; it 
then takes the edge between its jaws and by 
a sharp jerk detaches the piece. Sometimes 
they let the leaf drop to the ground, where 
a little heap accumulates, until carried off 
by another relay of workers; but generally 
each marches off with the piece it has oper- 
ated upon, and as all take the same road 
to their colony the path they follow becomes 
in a short time smooth and bare' looking 
like the impression of a cart-wheel through 
tlic herbage. . . . When employed on this 
work their processions look like a multitude 
of animated leaves on the march. In some 
places 1 found an accumulation of such 
lc4ives, all circular pieces, about the size 
of a sixpence, lying on the pathway unat- 
tended by ants, and at some distance from 
any colony. Such heaps are always found 
to be removed when the place is revisited 
the next day. — Bates Xaturalutt on the 
River Amazon, ch. 1, p. 627. (Hum., 1880.) 

1870. LIFE, ABUNDANCE OF, IN 

GEOLOGIC TIMES^ FohmU Futhes Numcroiis 
and Diversified . — 'Pbe fossil fi.shcs which 
have been found, and which I have had an 
opportunity of examining in certain circum- 
scribed regions, form a very favorable basi.s 
for comparison and estimate. At Mount 
\'ulcan, near Verona, is a celebrated quarrj% 
not many miles in extent, from which alone 
liave been taken over one hundred different 
kinds of fossil fishes. The Adriatic in its 
whole extent doc.s not furnish as many dif- 
ferent .species as are found in tliis quarry. 
1 have examined the fossil fi.sbes of Die 
neighborhood of Riga on tlie Baltic, and they 
are more numerous than the present living 
species of tlie Baltic and German Ocean. 
Ilcre, then, we have direct evidence that in 
former periods, within similar areas, there 
was as great a diversity of animals as now 
exists. — Aoassiz Structure of Animal Life, 
lect. 5, p. 94. (S., 1883.) 

1871. FohhUh in Silurian 

Deposits — The Ancient Earth Everywhere 
Tfcmed with Life . — Altho the early geolog- 
ical pericxls are more legible in North 
America, because they are exposed over such 
extensive tracts of land, yet they have been 
studied in many otlier parts of the globe. 
In Norway, in (ieriminy, in France, in Rus- 
sia, in Siberia, in Kamchatka, in parts of 
South Arncrie^i, in short, wherever the civi- 
lization of the white race has extended, 
Silurian deposits have been observetl, and 
everywhere th(*y bear the same testimony 
to a profuse and varied creation. The earth 
was teeming then with life as now, and in 
wliatever corner of its surface the gcolog’-Su 
find.s the old strata, they hold a dead fauna 
as; i^iimeroiis as that which lives and moves 
above it. Nor do we find that there was any 
gradual Increase or decrease of any organic 
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forms at the beginning and close of the suc- 
cessive periods. On the contrary, tlie open- 
ing scenes of every chapter in the world’s 
history have been crowded with life, and its 
last leaves as full and varied as its first. — 
Agassiz Geological Sketches, ser. i, ch. 2, p. 
60. (H. M. A Co., 1896.) 

1872. LIFE, ADVANCED, FRUIT- 
FULNESS OF — Haydn's oi Sixty — 

Diligence Rivaling Genius, — Comfortably 
settled in the palace of Eisenstadt, in Hun- 
gary [as Maestro di Capella to Prince Ks- 
torhazy], enjoying in moderation his favor- 
ite diversions of hunting and fishing, and 
relieved from care for the future, Haydn 
there composed the long series of works in 
various styles which he produced before his 
visit to London at nearly sixty years of age ; 
which visit' was the innnediatc occasion of 
his bringing out his ‘‘ Twelve Grand Sym- 
phonies,” and indirectly (by the impression 
which his hearing of Handel’s music made 
upon him) prompted the composition of the 
“ Oeation,” which he produced in his sixty- 
fifth year. During the whole period of his 
residence with Prince Esterhazy, he may be 
said to have been educating himself, under 
peculiar advantages, for those great works 
of his advanced life on which his reputation 
now chiefly rests. He had a full and choice 
hand living under the same roof with him, 
at his command every hour in the da> ; he 
had only to order, and they were ready to 
try the effect of any piece, or even of any 
|)a'ssage \vhich, quietly seated in his study, ; 
he might commit to paper. Thus at leisure I 
he heard, corrected, and refined whatever he 
conceived, and never sent forth his compo- 
sitions until they were in a state to fear- 
lessly challenge criticism. 

There can be no (juestion of Haydn’s in- 
feriority to IMozart in creative power; but 
the steadiness of his application to his art, 
and the advantage he possessed in being con- 
stantly able to test his pro<luctions by 
actual trial, enabled him ultimately to at- 
tain a place among the first of modern mini- 
cians, which Mozart had reached at a bound. 

— Paupenter Mental Physiology, ch. 6, p. 
277. (A., 1900.) 

1873. LIFE AND DEATH DEPEND 
ON NUMBER OF KTOVLS — FAcments of 
Thvine and Strychnin Idrnticni. — The same 
chanents combined in one proportion are 
i^cnietiines a nutritious food or a grateful 
stimulant, soothing and sustaining the pow- 
(*rs of life; whilst, combined in another pro- 
portion, they may be a deadly poison, par- 
Jilyzing the ^leart and carrying agony along 
every nervc and fiber of the animal frame. 
This is no mere theoretical possibility. It is 
actually the relation, for example, in which 
two well-known substances stand to CJich 
other — tea and strychnin. The active prin- 
ciples of these two substances, “ theine ” and 

strychnin,” are identical so far as their 
<‘h|ments are concerned, and differ from each 
other only in the proportions in which they 


are combined. Such is the power of num- 
bers in the laboratory of Nature! What 
havoc in this world, so full of life, would be 
made by blind chance gambling with such 
powers as these! What confusion, unless 
they were governed by laws whose certainty 
makes them capable of fine adjustment, and 
therefore subject to accurate control! — 
Argyll Reign of Law, ch. 2, p. 57. (Burt.) 

1874. LIFE AND DEATH OF PLANTS 
DEPENDENT ON THEIR “SLEEP”— 

Complicated Movements to Avoid Radiation 
— Uow the Object is Secured, — From the 
several cases above given [in the record 
of experiments where leaves were prevented 
from turning, and died in consequence], 
there can be no doubt that the position of 
the leaves at night affects their temperature 
through radiation t) such a degree that 
when (‘xpofecd to a clear sky during a 
frost, it is a question of life and death. We 
may therefore admit as highly probable, see- 
ing that their nocturnal position is so well 
adapted to lessen radiation, that the object 
gained by their often complicated sleep 
movements, is to lessen the degree to which 
they are chilled at night. It should be kept 
in mind that it is especially the upper sur- 
face which is thus ])roteetod. as it is never 
directed towards the zenith, and is often 
brought into close contact with the upper 
s\irfac<* of an opposite leaf or leaflet. — Dar- 
win P(fu:er (tf Movement in Plants, ch. 6, p, 
297. (A., 1000.) 

1875. LIFE A WARFARE — Hodi/ 

and Mind Must Contend or Be Crushed — 
Trials Strengthen the Strong, Destroy the 
Weak. — Life is surrounded by forces that 
are always tending to destroy it, and with 
which iv may be represented as in a con- 
tinued warfare: so long as it contends suc- 
cessfully ^^ith them, winning from them and 
constraining them to further its develop- 
m«*nt, it flourishes; but when it can no 
longer strive, when they succeed in winning 
from it and increasing at its expense, it be- 
gins to decay and die. So it is with mind in 
the <’ircumstances of its existence: the indi- 
vidual who cannot use circumstances, or ac- 
coniniodate himself successfully to them, and 
in the one way or the other make them fur- 
ther his development, is controlled and used 
by them: being weak, he must be miserable, 
must be a victim; and one way in which 
his suffering and failure will be manifest 
will be in insanity. Thus it is that mental 
trials which serve in the end to strengthen 
a strong nature break down a weak one 
which cannot fitly react, and that the effi- 
ciency of a moral cause of insanity betrAys 
a conspiracy from within with the unfa- 
\orable outward circumstances. — ^lAT’nsTXY 
Body a^rd Mind, lect. 3. p. 93. (A., 1898.). 

1878. LIFE COMPARED TO THE 
COMMANDER OF AN ARMY-Ah Ufmcni 
Contndling Influence — Potcer in Skilh'd 
Conformity to 'Sature's Laws. — Let us 
. . . suppose that a war is being carried 
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on by a vast army, at the head of which 
there" is a very great commander. Now, this 
commander knows too well to expose his 
person ; in truth, he is never seen by any of 
his subordinates. He remains at woi;}?: in a 
well-guarded room, from which telegraphic 
vires lead to the headquarters of the va- 
rious divisions. lie can tlms, by means of 
these wires, transmit his orders to the gen- 
erals of these divisions, and by the same 
means receive back information as to the 
condition of each. Thus his headquarters 
becomes a center into which all information 
is poured, and out of which all commands 
are issued. Now, that mysterious thing 
called life, about the nature of which we 
know so little, is probably not unlike such 
a commander. Life is not a bully, who 
swaggers out into the open universe, upset- 
ting the laws of energy in all directions, but 
rather a consummate strategist, who. sitting 
in his secret chamber, before his wires, di- 
rects the movements of a great army. — 
Stewart Conservation of Encrqy, ch. 6, p. 
412. (Hum.. 1880.) 

1877. LIFE DIFFUSED THROUGH- 

OUT THE ATMOSPHERE— If the unas- 
sisted eye shows that life is dillused 
throughout the whole atmosphere, the mi- 
croscope reveals yet greater wonders. 
Wheel-animalcules, hrachioni, and a host of 
microscopic insects are lifted by the winds 
from the evaporating waters below. Motion- 
less and to all appearance dead, they float 
on the breeze, until the dew bears them back 
to the nourishing earth. . . . The yel- 

low meteoric sand or mist (dust nebuhei 
often observed to fall on the Atlantic near 
the (’ape Verde Islands, and not infre- 
quently borne in an easterly direction as 
far as Northern Africa, Italy, and Central 
Europe, consists, according to Ehrenberg’s 
brilliant discovery of agglomerations of 
.silieious - shelled microscopic organisms. . 

. . Together with these developed crea- 

tures, the atmosphere contains countless 
germs of future formations; eggs of insects, 
and seeds of plants, v/hieh, by means of 
hairy or feathery crowns, are borne forward 
on their long autumnal journey. Even the 
vivifying pollen scattered abroad by the 
nt^de blossoms is carried by winds and 
wdnged insects over sea and land, to the dis- 
tant and solitary female plant. Thus, 
wheresoevcT the naturalist turns his eye, 
life or the g(‘rm of life lies spread before 
him. — H cmboldt Vieirs of yature. p. 211. 
(Bell, 1800/) 

1878. LIFE, ESTIMATED DURA- 
TION OF — Long or Short, Arrording to SurceA- 
sion of Events — Sense of Thtrafion Relative, 
— We have everj' reason to think that crea- 
tures may possibly differ enormously in the 
amounts of duration which they intuitively 
feel, and in the fineness of the events that 
may fill it. Von Baer has indulged in some 
interesting (s imputations of the effect of | 
such differences in changing the aspect of I 


Nature. Suppose we were able, within the 
length of a second, to note 10,000 events 
distinctly, instead of barely 10, as now; if 
our life were then destined to hold the same 
numbU^ of impressions, it might be 1,000 
times as short. We should live leas than a 
month, and personally know nothing of the 
change of seasons. If born in winter, we 
sliould believe in summer as we now believe 
in the heats of the Carboniferous era. The 
motions of organic beings would be so slow 
to our senses as to be inferred, not seen. 
The sun would stand still in the sky, the 
moon be almost free from change, and so on. 
But now reverse the hypothesis and suppose 
a being to get only one 1,000th part of the 
sensations that we get in a given time, and 
consequently to live 1,000 times as long. 
Winters and summers will be to him like 
quarters of an hour. Mushrooms and the 
swifter-growing plants will shoot into being 
so rapidly as to appear instantaneous crea- 
tions; annual shrubs will rise and fall from 
the earth like restlessly boiling water- 
springs; the motions of animals will be as 
invisible as are to us the movements of bul- 
lets and cannon-balls; the sun will scour 
through the sky like a meteor, leaving a 
fierv trail behind him. — .Tames Psyehologu, 
vol.‘ i, ch. 15, p. 030. (H. H. & Co., 1899.) ^ 

1879. LIFE, ETERNAL— .Slcien<i/?c nmi 

Christian Dvfinitio7ts of, Compared, — The 
exact terms of Mr. Herbert Spencer^s defini- 
tion of eternal life may now be given. And 
it will be seen that they include esscntijilly 
the conditions here laid down. ‘‘ Perfect 
correspondence would bo perfect life. Were 
there no changes in the environment hut 
such as the organism had adapted chaiij^es 
to meet, and wore it never to fail in the t'lTi- 
ciency Avith wliich it met them, there would 
he eternal existence and eternal knowledge.” 
Keserving the question as to the possible 
fulfilment of these conditions, let us turn 
for a moment to the definition of eternal life 
laid down by Christ. I^et us place it along- 
side the definition of science, and mark the 
points of contact. Uninterrupted correspond- 
ence with a perfect environment is eternal 
life according to science. “ This is life eter- 
nal,” said Christ, “ that they may know 
thee, the only true God, and .Jesus Christ 
whom thou has sent.” Life eternal is to 
know God. To know God is to “ corre- 
spond ” with God. To corresportfl^^ith God 
is to correspond with a perfect environnient. 
And the organism which attains to this, in 
the nature of things must live forever. Here 
is “ eternal existence and eternal knowl- 
edge.” — Drummond Natural Law in thr 
Spiritual World, essay 6, p. 193. (H, Al.) 

1880. LIFE EVIDENCED BY 
CHANGE— Adioiw of Living Things Tend to 
Self’preservation.-^We habitually distin- 
guish between a live object and a dead one 
by observing whether a change which we 
make in the surrounding conditions, or .one 
which Nature makes in them, is or is not 
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followed by some perceptible change in the 
object. By discovering that certain things 
shrink when touched, or fly away when ap- 
proached, or start when a noise is maijfe, the 
child flrst roughly discriminates Between the 
living and the not-living, . . . Vegetal 

and animal life are alike primarily recog- 
nized by this process. The tree that puts 
out leaves whci| the spring brings increase 
of temperature, the flower wliich opens and 
closes with the rising and scdting of the sun, 
the plant that droops when the soil is dry 
and reerects itself when watered, are con- 
sidered alive because of these induced 
changes. . . . 

Not only, however, do we look for some 
response when an external stimulus is ap- 
plied to a living organism, but we expect a 
litness in the response. Dead us well as liv- 
ing things display changes under certain 
(!hanges of condition: instance, a lump of 
carbonate of soda that elTervcsccs when 
dropped into sulfuric acid; a cord that 
contracts when wettcjd; a piece of bread 
that turns brown when held near the fire. 
But in these cases we‘ do not see a connec- 
tion between the changes undergone and the 
preservation of the things that undergo 
them. ... In vital changes, however, 
such relations are manifest. Light being 
necessary to vegetal life, we sice in the 
action of a plant which, when much shaded, 
j^rows towards the unshaded side, an appro- 
priateness which we should not see did it 
grow otherwise. Evidently the proceedings 
of ‘n spider which rushes out when its web 
is gently shaken and stays within when the 
shaking is violent, conduce better to the oh- 
tainment of food and the avoidance of dan- 
ger than were they reversed. The fact that 
we feel surprise when, as in the case of a 
bird fascinated by a snake, the conduct 
tends towards self-destruetion, at once 
shows how generally wo have observed an 
a(hy)tiition of living ehange.s to changes in 
surrounding circumstances. — S ukM’KR Biol- 
pt. i, ch. 5, p. 91. (A., loot)’.) 

1881. LIFE, EXPERIMENTS FOR 
RESTORATION OF — Have 1 the right to 
conclude from these tests that the injection 
of blood deprived of its fibrin could sutlice 
to support irritability indetinitofy and por- 
f‘‘ctly, that is to say, the Iwal life of a inein- 
h(T separated fro in the body? At the least, 
tin's s(‘ems very probable, for, I W'peat it, 
there never was any sensible difi’ertmee in 
the degree of inuscuiar irritability fifty and 
^onie hours from ten minutes after death. — 

^^rjrs Propridt^ft phpsiolofjiqurs rt It s I'sa 
da Uonqc vt dn Bung Noir (Journal 
l(i Physiologie dc Vlfommc ct dvs Ani- 
!S5H, vol. i, p. 307 ). (Translated 
tor Brientific Bidc-Lights.)- 

LIFE, FECUNDITY OF LOWER 

*yRMS OF — Progeny Numberlejw—ih'admil 

^^^mution in Rising toward Highrr Mam- 
— Care and Lode Concentrated , — When 


we examine the progeny of the lowest plants 
we find ourselves among figures so high that 
no microscope can count them. The Proto- 
coccus nivalis shows its exuberant reproduc- 
tive power by reddening the arctic landscape 
with its otr.spring in a single night. When 
we break or shake the putT-ball of the well- 
known fungus the cloud of progeny darkens 
the air with a smoke made up of uncount- 
able millions of spores, llydatma senta, 
one of the Rolifera, propagates four times 
in thirty-four hours, and in twelve days is 
the parent of sixteen million young. Among 
fish the number is still very great. The 
herring and the cod give birth to a million 
ova, the frog siiawns eggs by the thousand, 
and most of the* ercatun^s at and below that 
level in a like de;^ree. Then comes a gradual 
change. W'lien we pass on to the reptiles 
the ligilres fail into hiindriuls. On reaching 
the birds the young are to be counted by 
tens or units. In the liighest of mammals 
the rule is one. This bringing-down of the 
nnmhers is a remarkable eireiimstanee. It 
means the ealling-in of a difiused care, to 
focus it upon one, and concentrate it into 
love. — Drummond Ascent of Man, ch. 8, p. 

27:1. (J. K, 1000.) 

1 883. LIFE FIGHTS OFF CORRUP- 

TION — Barkria Cannot Thrive on Normal 
JAving Tissuc>i. — The normal living tissues 
have an inimical eflect upon bacteria. Sapro- 
phytic bacteria of various kinds are nor- 
mally present on (*xposcd surfaces of skin 
or mucous membrane. Tissues also jvhieh 
are dead or d(‘pressed in vitality from in- 
jury or previous disease, but whidi are still 
in contact with the tissues, afford an exeel- 
lent nidii ? for the growth of bacteria. Still 
these have not the power, unless specific, to 
thrive in the nonnar living tissue. It has 
been definitely shown that the blood-fiuids 
of the body have in their * fresh state the 
germicidal po^ver . . . which prevents bac- 
teria from flourishing in them. — Nkwman 
Bavtcria, ch. S. p. 207. (0. P. P., 1899.) 

1 884. LIFE, FORCES OF, DESTROY 
USELESS ORGANS— U7mVc> Cells (Leuco- 
cytes) Berour Tadpole's Tail and Gills . — 
When the young frog or tadpole attains a 
certnain stage of development, and when it is 
.about to exchange its water-life for the 
higher land existence, the fishlike tail re- 
quires repression and demands extinction as 
part and parcel of frog-advance. Of old we 
believed the disappearance of Ihe frog’s tail 
was due to a simple ])rocess of atrophy or 
wasting away. We kmnv better to day. By 
close mieroscopie investigation we are able 
to see a curious work proceeding in the tad- 
pole's apjiendage. It swarms with white 
cells wliieli have migrated into its substance 
from the blood-vessels. They are there for 
a purpose, and they work with a w’ill. They 
are seen in the act of eating and devouring 
the substance of their possessor. The tad- 
pole in this sense, and through its semi-in- 
dependent w’hite-hlood cells, is living upon 
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itself, and eating up life’s “ principal ” in 
place of living upon the interest represented 
by its food. Within the bodies of these 
white cells in the tadpole’s tail microscopists 
have been enabled actually to see the frag- 
ments of muscle, and nerve they have torn 
from the tail substance. Little wonder that 
the tail “ grows small by degrees and beau- 
tifully less ” under such a vigorous attack ; 
and in the gills of the tadpole (which disap- 
pear with the tail) the same devouring pro- 
cess is seen to proceed. Thus the disappear- 
ance of the tail is a matter of vital action — 
as much so, indeed, in one sense, as its 
grow'th. It is a new experience of life to 
find certain of the living particles of the 
body set apart, as in the case of the frog, 
for the work of ridding that body of its en- 
cumbrance, and of assisting it to rise in the 
scale of life. — Wilson Olinipsvs of Nature, 
ch. 23, p. 76. (Hum., 1S02.) 

1885. LIFE FOR OTHERS— H JVofit- 

ral Law. — They who perceive that all 
the nature of living things is primarily 
for the good of others . . . can no 
longer wonder if something in our own 
nature should impel us to acts which 
are not to our personal liking or ad- 
vantage; nor need they fear lest the discov- 
ery of the natural history of the moral sen.^e 
may de.stroy its value. Should it not rather 
“ seem to follow that reasonable creatures 
were, as the philosophical emperor observe.>^, 
made one for another; and consequently that 
man ought not t-o consider himself as an 
independent individual, whose happiness is 
not connected with that of other men; but 
rather as a part of a whole, to the common 
good of which he ought to conspire, an<i or- 
der his ways and actions suitably, if he 
would live according to nature”? [Berkeley, 
“ Alciphron,” i, 16J. — Brook.s FoundationH 
of Zoology, lect. 5, p. 110. 

1888. LIFE, FUTURE POSSIBILI- 
TIES INVOLVED IN — Differenee betw**n 
Crystal and f<helL — The difterenee on the 
score of beauty between the crystal and the 
shell, let us say once more, is imperceptible. 
But fix attention for a moment, not upon 
their appearance, but upon Iheir possibili- 
ties, upon iheir relation to the future, and 
upon their place in evolution. The crystal 
has reached its ultimate st:ige of develop- 
ment. It can nt!ver be more beautiful than 
it is now. Take it to pieces and give it the 
opportunity to beautify itself afre^i, and 
it will ju.-t do the same thing .over again. 
It will form it.self into a six-sided p^Tainid, 
and go on’ repeating this .sanie form ad in- 
finitum as often as it is dissolved, and with- 
out ever impniving by a hair’s breadth. Its 
law of crystallization allows it to rea'h this 
limit, and nothing else within its kingdom 
can do any more for it. In dealing with the 
crys^I, in short, we are dealing with the 
maximum beauty of tlie inorganic world. 
But in dealing with the shell we are not 
dealing with the maximum achievement of 


the organic world. In itself it is one of the 
humblest forms of the invertebrate sub-king* 
dom of the organic world; and there are 
other forms within this kingdom so different 
from the shell in a hundred respects that 
to mistake them would simply be impossible. 
— Dkummond Natural Law in the Spiritual 
World, essay 11, p. 345. (H. Al.) 

1887. LIFE, HIGHER, MENACED 

BY LOWER — Garden Plants Destroyed by 
Bacteria. — Reference has been made to the 
associated w’ork of higher vegetable life and 
bacteria. The converse is also true. Just 
as w'e have bacterial diseases affecting man 
and animals, so also plant-life has its bac- 
ttu-ial diseases. . . . Hyacinth disease 

is due to a fiagellated bacillus. The w’ilt 
of cucumbers and pumpkins is a common 
disease in some districts of the world, and 
may cause wide-spread injury. It is caused 
by a w’hite microbe wliich fills the water- 
diicts. Wilting vines are full of the same 
sticky germs. Desiccation and sunlight have 
a strongly prejudicial effect upon these or- 
ganisms. Bacterial browm-rot of potatoes 
and tomatoes is another plant-disease proba- 
bly due to a bacillus. The bacillus passes 
down the interior of the stem into the tu- 
bers, and brown-rots them from within. 
There is another form of brown-rot whieli 
affects cabbages. It blackens the veins of 
the leaves, and a woody ring which is formed 
in the stem causes the leaves to fall off. 
This al.so is due to a micro-organism wdiicli 
gains entrance through the water-pores of 
the leaf, and subsequently passes into the 
ves-sels of the plants. — N ew'man Bacteria, 
ch. 1, p. 3.). (G. P. P., 18l)!>.) 

1888. LIFE, HUMAN, WHOLESALE 
DESTRUCTION OF— Fart hqtuikeFoUourd by 
Prstiicnve . — In this [Calabria nj eartliquakt* 
40,000 persons are suj)poscd to have j)cr- 
ished, ainl about 20,000 by the epidemics 
which followed. Dolomieu gives a pain- 
ful account of the appearance of the Ca- 
labrian cities. “ When I pas.sed over to 
f’alabria,” ho write.s, “ and first beheld 
Polistina, the scene Of horror almo.st de- 
prived me of my faculties; my mind was 
filled with mingled horror and compassion; 
nothing had escaped; all was leveled wilii 
the dust; not a sirjgle hou.se or piece of 
wall remained; on all .sides were heaps of 
stone so destitute of form that they afforded 
no ide.i of there having ever been a town 
on this spot. The stench of the dead bo<li‘“^ 
still arose from the ruins. I conversed with 
many persons who had been buried for three, 
four, or even five days; I questioned them 
respecting their sensations in so dreadful ^ 
situation, and they agreed that of all the 
physical evils they endured thirst was the 
most intolerable; and that their menlJil 
agony W'as increased by the idea that they 
were abandoned by their friends, who might 
have rendered them assistance.” — 

Notes on Earthquakes, p. 4. (Hum., 1887. 1 
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1889. LIFE, INDIVIDUAL — 

tn^o Broad Scheme of Nature — Bee Seeking 
Honey Fertilizes Flowers for Future Gen- 
erations, — At Torquay I watched for about 
half an hour a number of these flowers 
(Spiranthes) growing together, and saw 
three humblebces of two kinds visit them. 

I caught one and examined its proboscis: 
on the superior lamina, some little way 
from the tip, two perfect pollinia were at- 
tached, and three other boat-formed disks 
without pollen; so that this bee had re- 
moved the pollinia from five flowers, and 
had probably left the pollen of three on the 
stigmas of other flowers. The next day I 
watched the same flowers for a qiiartcjr of 
an hour, and caught another humblebee at 
work; one perfect pollinium and four boat- 
formed disks adhered to its proboscis, one on 
the top of the other, showing how exactly 
the same part of the rostellum had each 
time been touched. 

The bees always alighted at the bottom 
of the spike, and, crawling spirally up it, 
sucked one flower after the other. 1 believe 
humblelices generally act in this manner 
when visiting a dense spike of flowers, as it 
is the most convenient method; on the same 
principle that a woodpecker always climbs 
up a tree in search of insects. . . . The 

bee goes first to the lowest flower, and, 
crawling spirally up the spike, ef^'cts noth- 
ing on the first spike which she vi'^its till 
she reaches the upper flowers, and then she 
withdraws the pollinia. She soon flies to 
another plant, and, alighting on the lowest 
and oldest flower, into which a wide passage 
will have been formed from the greater re- 
flection of the ('f»liimn, the ])ollinia >trike the 
protuberant stigma. If the stigma of the 
lowest flower has already been fully fertil 
iml. little or no pollen will be left on its 
dried surface; but on the next sucet‘eding 
flower, of which the stigma is adhc'^ive. 
large sheets of pollen will be left. Then as 
soon as the bee arrives near the summit of 
the spike she will withdraw fresh pollinia, 
will fly to the lower flowers on another 
plant, and fertilize them: and thus, as she 
goes her rounds and adds to her store of 
honey, she continually fertilizes fresh flow- 
ers and perpetuates the race of cnir au- 
tumnal Spiranthrs, which will yiebl honey to 
future generations of bees. — ^^DArnvix /Vr- 
tilizafion of Orchids^ ch. 4, p. 11.*!. (A., 

1898.) 

1800 . Within Life of 

Organization — Leucocytes and (''iliated ('ells 
in the Body, — ^The individtial lives of the 
units [cells] are subordinate to the general 
life in proportion as this is high. . . . 

Kven in the highest types, however, and 
even when they are fully develope<l. unit 
bfe does not wholly disappear: it is clearly 
shown in ourselves. . . . [In the blood] 
the white corpuscles or leucocytes, retaining 
vI*. P^^uiitive and ameboid character, ex- 
hibit individual activities: send out pro- 
longations like pseudopodia, take in organic 


particles as food, and are independently 
locomotive. Tho far less numerous than the 
red corpuscles, yet, as ten thousand are con- 
tained in a cubic millimeter of blood — a 
mass less than a pin’s head — it results that 
the human body is pervaded throughout all 
its blood-vessels by billions of these sepa- 
rately living units. In the lymph, too, 

. . . these ameboid units are found. 

Then we have the curious transitional stage 
in which units partially embedded and par- 
tially free display a partial unit life. These 
are the ciliated epithelium-cells, lining the 
air-passages. . . . The inner parts of 

these unite with their fellow’s to form an 
epithelium, and the outer parts of them, 
immersed either in liquid or semi-liquid 
(mucus), bear cilia that are in constant 
motion and “ produce a current of fluid over 
the surface they cover,” thus simulating in 
their positions and actions the cells lining 
the pas.sages ramifying through a sponge. 
The partially independent lives of these 
units is further seen in the fact that after 
being detached they swim about in water 
for a time by the aid of their cilia. — Spen- 
( Eli pt. ii, ch. 2-v. p. 180. (A., 

1900.) 

1801. LIFE, INFINITE AND ETER- 

NAL — IJght Tr(niM])orfHV» into. — The rays of 
light which fall in silence from the distant 
splendors of the starry night bring to us, 
tlien. the most curious revelations on the 
state of creation in these inaccessible uni- 
verses. and pn)ve to us that the substances 
and forces which we see in activity around 
us exist there as w’ell as here, producing ef- 
fects analogous to those which surround our 
field of view*, developing the sphere of our 
conceptions at the same lime as that of our 
observations, and permitting us to divine 
the things, the beings, the ])opulations. the 
unknown works which reproduce in infini- 
j tude the spi i'tach"^ of life, the sports t)f Na- 
ture, and the varied operations of which our 
solar system presents but an ordinary and 
iiicom])lete scene. Light transports us into 
the infinite life. Tt transports us also into 
the eternal life. — Flammarion Popular As- 
tnnwniff, bk. vi, I’h. ti, p. flit). (A.) 

1802. LIFE IN INCESSANT PERIL 

— l*rarision against Karthguakes — “ Earth- 
quake Lamps ” — “ Earthquake Cnats.*^ — 
The great danger of fire [as the result of 
earthquake] may partially bo obviated by 
the use of “ earthquake lamps,'' w hich are 
so constructed that before they overturn 
they are extinguished. It is said that in 
Smith America some of the inhabitants are 
ready at any moment to seek refuge in the 
streets, and they have coats prepared, 
stocked with provisions and other nocc>''a- 
ries, w'hicb, if occasion demands, will enable 
them to spend the night in the open air. 
These coats [are] called “ eartlupiak'' 
coats.” — ^Milne Earthquakes, ch. 7, p. 120. 
(A., 1899.) 
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1893 LIFE IN INFUSIONS— ^rrora 

of Experiment — Lifelessness Presumes Cor- 
rect Manipulation. — As regards workman- 
ship, moreover, he [the investigator] will 
not fail to bear in mind that fruitfulness 
may be due to errors of manipulation, while 
barrenness involves the presumption of cor- 
rect experiment. It is only the careful 
worker that can secure the latter, while it is 
open to every novice to obtain the former. 
Barremness is the result at which the con- 
scientious experimenter, whatever his the- 
oreti(* coiivicticms may be, ought to aim, 
omitting no pains to secure it, and resorting 
only when there is no escape from it to tlie 
conclusion that the life observed comes from 
no source which correct experiment could 
neutralize or avoid. — Tyndall Eratfments of 
Science, vol. ii, ch. 13, p. 318. (A., 1900.) 

1894. LIFE IN OCEAN DEPTHS— 

A Feic Fossil Forms Still Lirinp — Most 
Forms Modcim Modified. — Besides proving 
the existence of a fauna in the sea at all 
depths and in all regions, the expedition [of 
the ** Challenger,” 1873] further proved that 
the abysmal fauna, taken as a whole, does 
not possess characters similar to those of 
the fauna of any of the Secondjiry or even 
Tertiary rocks. A few forms, it is true, 
knowTi to us up to that time only as fossils, 
w’ere found to be still living in the great 
depths, but a large majority of the animals 
of these regions were found to be new and 
specially modified forms of the families and 
genera inhabiting shallow waters of modern 
times. No trilobites, no blastoids, no eya- 
toids, no new ganoids, and scarcely any 
deep-sea elasmobranchs were brought to 
light, but the fauna was found to consist 
mainly of teleosteans, Crustacea, cadentera, 
and other creatures unlike anything known 
to have existed in Paleozoic times, specially 
modified in structure for their life in the 
great depths of the ocean. — II k’K.son Fauna 
of the Deep Sea, ch. 1, p. 14. (A., 1894.) 

189^. How the Mujhty 

Pressure Is Borne — Glass Grushed to Pow- 
der. — In regard to the animal life of the 
deep sea, the “ Challenger” researches do not 
fieem likely to yi(dd any new general result 
of striking interc*.t. Our previous work had 
shown that a depth of tlircc miles, a pres- 
sure of three tons on the sfju.ire inch, an 
entire absence of sunlight, and a tempera- 
ture below 32'^ might b«? sU'^lained by a 
considerable number and varie ty of animal 
types, and Diis conclusion has been fully 
confirm(‘d and \vid(‘ly extended. Mary s[>eei- 
mens have been brought up alive froni depths 
exceeding foui* miles, at which the pressure 
Avas four tons on tin? sfiuare inch, cunsider- 
ably exceeding that ex^-rted by the hydraulic 
presses used for packing Manefieste'r go<nls. 
Even the “ protected ” thermometers special- 
ly constrmded for deep-sea sounding were 
frequently crushed; and a sealed izlass tube 
containing air, having ^ 'cn lowered (within 
a copper easel to a deptJi of 2,000 fathoms, 


was reduced to a fine powder almost like 
snow by what Sir Wyville Thomson inge- 
niously characterized as an implosion, the 
pressure having apparently been resisted un- 
til it could no longer be borne, and the 
whole having been then disintegrated at the 
same moment. The rationale of the resist- 
ance aftorded by soft-bodied animals to a 
])rcssure which thus alfcets hard glass is 
simply that they contain no air, but consist 
of solids and liquids only; and that since 
their constituent parts are not subject to 
more than a very trilling change of bulk, 
while the equality of the pressure in every 
direction will prevent any change in their 
form, there is really nothing to interfere 
'with the ordinary performance of their vital 
functions. — Gakpenteu Nature and Man, 
lect. 11, p. 344. (A., 1889.) 

1899. LIFE IN UNEXPECTED 

PLACES— Borz/m that Live in Brine. — Every 
Part of the World Habit able — Why Not fjife 
in Other U'o/'h/s.''— The mud in many places 
[about the salt lakes] was thrown up by 
numbers of some kind of worm, or aiinel- 
idous animal. How surprising it is that 
any creatures should be able to exist in 
brine, and that they should be crawiing 
among crystals of sulfate of soda and 
lime! And what becomes of these worms 
when during the long summer the surface 
is hardened inU) a solid layer of salt? Fla- 
mingoes in considerable numbers inhabit this 
lake and breed here; throughout Patagonia, 
in northern (’bile, and at the Galapagos Is- 
lands I met with these birds wherever there 
were lakes of brine. I saw them hero wa- 
ding about in search of food — probably for 
the worms which burrow in the mud; and 
these latU^r probably feed on infusoria or 
conferva*. 'Ilius we have a little living world 
within itself, adapted to these inland lakes 
of brine. . . 

Well may we afiirm that every part of the 
world is habitable! Whether lakes of brine, 
i>r those subterranean ones hidden beneath 
volcanic mountains — warm mineral springs 
— the wide expanse and depths of the ocean 
— the upper regions of the atmosphere, and 
even the surface of perpetual snow — all s\j]>- 
port organic beings. — Dakwin Naturalist's 
Voi/aye around the World, ch. 4, p. Ofi. (A., 
iHDH.j 

1897. LIFE, ITS TRANSFORMING 
POWER — Kxchanye of Funciionn nnmny Vital 
Oryans. — The roots and leaves of plants arc 
widely diircrentiated in tlieir fiinetioiis: by 
the roots, water and mineral substances arc 
absorbed, vdiile the leaves take in and <lc- 
<*oinpose carf)onic acid. Nevertheless, some 
leaves can absorb Wwler, and in what are 
popularly called “air-plants” the absorp- 
tion of water is mainly carricfl on by them 
and by the stems. Conversely, the under- 
ground parts can partially as.sume the func- 
tions of leaves. The exposed tuber of a po- 
tato develops cblorophyi on its surface, and 
in other cases, as in that of the turnip» 
roots properly so called, do the like, in 
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trees the trunks, which have in great meas- 
ure ceased to produce buds, recommence 
producing them if the branches are cut off ; 
sometimes aerial branches send down roots 
to the earth, and under some circumstances 
the roots, tho not in the habit of developing 
leaf-bearing organs, send up numerous 
suckers. When the excretion of bile is ar- 
rested, part goes to the skin and some to the 
kidneys, which presently suller under their 
new task. . . . The excretion of car- 

bonic acid and absorption of oxygen are 
mainly performed by the lungs, in creatures 
which have lungs; but in such creatures 
there continues a certain amount of cutane- 
ous respiration, and in soft-skinned batra- 
chians like the frog this cutaneous respira- 
tion is important. — Spencer Biology, pt. ii, 
ch. 3, p. 208. (A., 1900.) 

1 808. LIFE, MICROSCOPIC, IN THE 
ALPINE LAKES — Organisms Invisible by 
Transparency. — Perhaps few of the many 
thousands of people who annually rock upon 
the blue lakes among the Alps, feeling per- 
fectly at home, ever dream that in this crys- 
tal flood there also float myriads of active 
animals. Hut the very monotony of the con- 
ditions of life there corresponds to the 
composition of the pelagic fauna. Besides 
whcel-animalcuhe, representatives of tin* 
smallest life (Infusoria flagella fa) are 
frolicking among the countless numbers of 
microscopic algtc; and a few varieties of 
tiny crabs from a few millimeters to two 
centimeters in length also inhabit these liigh 
lakes in tremendous numbers. They are 
<iueer fellows with immense paddle arms and 
long projections of the body that '^erve as 
balancing poles, for they are condemned for 
life to swim without ever resting in tlieir 
fluid element, whose spccifie gravity i*^ of 
course only a little greater than that of 
their bodies. Any one coufroTited for the 
first time with these animalcuhe in a glass 
of water would seek in vain for them, evtm 
if there were hundreds, as it is only after 
the most minute observation that the dark 
pigment of the eyes or the faintc'-t coloring 
of the contents of the intestines will betray 
their presence. The transparency of the 
bodily substance of the pelagic si*a animals 
has long been knowTi. Here, as there, this 
adaptation to the constituti<ui of flu* water 
is a means of protecting the delicatt* crea- 
tures from extermination, because it with- 
draws them from the view of tludr pursuer, 
k^ince, from the teiuleriu’ss of tludr bodies, 
they would not be able to endure the beating 
of tho waves, the minutest crinkling of the 
Water’s surface, the gentlest breath of wind, 
will drive them into depths wdiere the movc- 
juents on the surface of the water are nt» 
longer experienced. — Graff Dir Fauna drr 
^^iprnsccn, p. 12. (Translated for Scientific 
^ide-TAghta.) 

1899. LIFE MOLDS ENVIROWMENT 

Beavers Changing Surface of Continent . — 
waver-dams afford still another illustration 


of the manner in which drainage is ob- 
structed and lakes formed by organic 
agencies. Beavers formerly lived over near- 
ly the whole of North America, and are still 
found in liinited numbers in the Northern 
States and Canada, and extending south- 
ward along the Cordillera.s at least as far 
as New Mexico. The dams they constructed 
with great intelligence and skill, across 
small streams, retained drift logs and 
floating leaves, thus leading to the accumu- 
lation of deposits which obstructed the 
drainage for a long time after they had been 
abandoned by the animals that built them. 
The ponds and swamps due to the work of 
beavers number tens of thousands, and have 
produced important changes in the minor 
features of the surface of the continent. 
Many of tliese ponds, after becoming choked 
with vegetation and converted into peat 
swamp.cs, have been drained and furnish rich 
garden-lands. — Ri’ssell Lakes of North 
America, ch. 1. p. 27. (G. & Co., 1895.) 

lOGO. LIFE, NATURAL, DEFINED— 

The Sian Total of the Functions that Resist 
Death — JAfe, Spiritual, the Sian Total of the 
Functions that Resist Sin. — 'this law, which 
is true for the whole plant-world, is also 
valid for the animal and for man. Air is 
not life, hut corruption — so literally corrup- 
tion that the only way to keep out corrup- 
tion, when life has ebbed, is to keep out air. 
Life is merely a temporary suspension of 
these destructive* powers; and this is truly 
one of the 7m)st accurate definitions of life 
we have yet r(‘ceived — the sum total of the 
functions whicli resist death.’’ 

Spiritual life, in like manner, is the sum 
total of the functions which resist sin. The 
soul's atmo^p]u‘re is tlic daily trial, circum- 
stance, and temptation of the world. And 
as it is life alone which gives tho plant 
power to utilize the elements, and as, with- 
out it, they utilize it. so it is the spiritual 
life ahum whieh gives the soul powder to 
utilize temptation and trial: and without 
it they destroy the soul. — DurMMONU Nat- 
ural La\r i)} the Spiritual B'orhf, essav 2, p. 
93. (Tl. Al.) 

IGOl. LIFE, NATURE OF, UN- 
KNOWN TO SCIENCE— Seienee has cast no 
light on the ultimate nature of life. But 
whatever it he. it has eviih'iitly funda- 
mental elements whieh are the same 
throughout the whole circle of the organic 
world — .VuoYi.L I'nitif of Nature, eh. 2, p. 
29. (Burt.) 

1 5)02. LIFE, NONE, WITHOUT AN- 
TECEDENT LIFE — Refutation of the Theory 
of Spontaneous Generation. — Standing on 
the Mer de Glace, near tho ^fontanvert, he 
fTasteur] snipped off the ends of a number 
of hermetically sealed flasks containing or- 
ganic infusions. One out of twenty of the 
flasks thus supplied with glacier air showed 
signs of life afterwards, while eight out of 
twenty of tho same infusions, supplied wdth 
the air of the plains, became crowded with 
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life. He took his flasks into the caves under 
the Observatory of Paris, and found the still 
air in these caves devoid of generative 
power. These and oilier experiments, carried 
out uith a severity perfectly obvious to the 
instructed scientific reader, and accom- 
panied by a logic equally severe, restored the 
conviction that, even in these lower reaches 
of the scale of being, life does not appear 
without the operation of antectnlent life. — 
Tyndall Floating Matter of the Air, essay 
6, p. 285. (A., 1895.) 

1003. LIFE NOT IN MATERIAL 
ELEMENTS— T/ie Water Is Left, the Wave 
Coes On — Spirit Xot Itcvealcd to Sense . — 
Just as the flame remains the same in ap- 
pearance, and continues to exist with the 
same form and structure, altho it draws 
every minute fresh combustible vapor, and 
fresh oxygen from the air, into the vortex of 
its ascending current; and just as the wave 
goes on in unaltered form, and is yet being 
reconstructed every moment from fresh par- 
ticles of water, so also in the living being, it 
is not the definite mass of substance, which 
now constitutes the body, to which the con- 
tinuance of the individual is attached. For 
the material of the body, like that of the 
flame, is subject to continuous and compara- 
tively rapid change — a cliange the more 
rapid, the livelier the activity of the organs 
in question. Some constituents arc renewed 
from day to day, some from month to month, 
and others only after years. That which 
continues to exist as a particular individual 
is like the flame and the wave — (3nly the 
form of motion which continually attracts 
fresh matter into its vortex and expels the 
old. The observer with a <Icaf ear only 
recognizes the vibration of sound as long as 
it is visible and can be felt, bound up with 
heavy matter. Are our senses, in reference 
to life, like the deaf ear in this respect? — 
Helmholtz Popular J.retures, lect. 4, p. 
195. (L. O. & To.. 1898.) 

1904. LIFE OF WANDERING GERMS 

— Unseen Perils — Long enduring Menace of 
Evil Once Set Afloat — The Source, of Life 
Infected. — So essentially do(‘s the bacterial 
content of air depend upon the facility with 
which certiiin bacteria withstiind drying 
that Dr. Eduardo Oermano has addre.ssed 
himself first to drying various pathogenic 
species and then to mixing the dried rcj-idiie 
with sterilized dust and observing to what 
degree the air becomes infected. Typhoid 
appears to withstand comparatively little 
desiccation without losing its virulence. 
Nevertheless, it is* able to retain vitality in 
a semidried condillon, and it is owdng to 
this circumstance in all })rohabilitv that it 
possesses such power of infection. Diph- 
theria [is], on the other hand, capable of 
lengthened survival outside the body. . . . 
This is not the case with cholera or plague. 
Dr. GerTnano classifies bacteria, as a result 
of his researches, into three griuips: first, 
those like plague, typhoid, <nid ehrdera, which 


cannot survive drying for more than a few 
hours; second, those like the bacilli of diph- 
theria, . . . which can withstand it for a 
longer period; thirdly, those like tubercle, 
which can very readily resist drying for 
months and yet retain their virulence. . . . 
^liquel has recently demonstrated that soil 
bacteria or their spores can remain alive in 
hermetically sealed tubes for as long a time 
as sixteen years. Even at the end of that 
period the soil inoculated into a guinea-pig 
produced tetanus. — Newman Bacteria, ch. 3, 
p. 108. (G. P. P., 1899.) 

1905. LIFE ON THE MOONS OF 
JUPITER — Glorious Asjieci of Jupiter as Seen 
from His Satellites — The Giant Planet a 
Minor Sun. — Why should not the moons of 
Jupiter be inhabited, instead of Jupiter 
himself, and Jupiter be appointed to com- 
pensate them (not they him) for the small- 
ness of the direct supply of solar light and 
heat? . . . For to them the sun is a 

minute body, showing a disk scarcely equal 
to one tw*enty-fifth of the sun’s disk as we 
see him; but the glorious di.sk of Jupiter, 
varying at the several moons from an area 
l.fiOO times as great as their sun to an area 
.'k'l.OOO times his, and marked by the W'on- 
derfully beautiful colors of which our tele- 
.scopes aflbrd a faint idea, must be an ama- 
zing object of contemplation. The ehango-. 
also which take place in his aspwt as In* 
turns round on his axis, and also as real 
changes take place in his cloud envelope, 
nuLst be singularly impres.sive and suggest 
ive. We may well believe that if there are 
reasoning creatures on the worlds whicli 
circle around Jupiter, they have as good 
reason as we ourselves to say, “ 1 he heaveii'^ 
declare the glory of (Jotl, the firmament 
showeth his handiwork.” — P uoctok Expanse 
of Heaven, pp. 88-93. (L. O. ft Co., 1897.) 

1 900. LIFE, PHYSICAL, COOPERA- 
TION m—The Human Body a Colony of Cell- 
workers — J division Hesulting in Harmony . — 
If we think of the countless operations 
which have to be undertaken from hour to 
luair to maintain our bodies in action, wc 
may begin to realize wdiat perfect coopera- 
tion really means, and what this colonial 
constitution of ours implies. For example, 
.saliva has to be secreted, for the purpose of 
digestion, in the inoutb, and for other func- 
tions as well. I’liis fluid is supplied hy 
three pairs of salivary glands. Now’, the 
working and es.sential parts of these glands 
are living cells, which, out of the blood (as 
the raw material) supplied to the glands, 
secrete saliva, w’hich is the manufactured 
profluct. Again, tears have perpetually 
be made for w'ashing the eyes. This secre- 
tion la aiinplied by a couple of tear ghuids. 
Here, again, are cells, difTerent from those 
of the salivary glands, and making 
the blood a very different secretion to tnju, 
of the mouth. The cells of the 
glands of the stomach make, from the blooM. 
gastric juice. . . . The brain-cells guide 
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and direct the body’s highest acts equally 
with lower nervous operations. Cells in the 
skin repair our wounds and throw off other 
cells which are cast away as the outer skin 
wears. The bone-cells renew and repair that 
dense structure, and build up the solid por- 
tions of the frame. In a word, every act of 
life is performed by the cells, each group of 
which remains distinct as a colony of work- 
ers charged with the performance of a 
specific duty. Truly, then, it may be held 
tluit our life is a divided existence physic- 
ally; while from another point of view it is 
an'harmonious existence, because of the per- 
fect cooperation of these wonderful workers 
of the body — the living cells. — A ndrew Wil- 
son Glimpses of Nature^ ch. 25, p. 82. 
(Hum., 1892.) 

1007. LIFE, PROCESSES OF, BE- 
YOND VOLITION — 5f7tc Phynical Man Lanjthj 
an Automaton — Natural Laics Bear Him 
On, — Men need only reflect on the automatic 
processes of their natural body to discover 
that this is the universal law of life. What 
does any man consciously do, for instance, 
in the matter of breathing? What part 
does he take in circulating the blood, in 
keeping up the rhythm of his heart? What 
control has he over growth? Wliat man hy 
taking thought can add a cubit to his stat- 
ure? What part voluntarily does man take 
in secretion, in digestion, in the reflex ac- 
tions? In point of fact is he not after all 
the veriest automaton, every organ of his 
body given him, every function arranged for 
him, brain and nerve, thought and sensa- 
tion, will and conscience, all provided for 
him ready made? — D iu mmond S^ttural Law 
in the spiritual World, essav 8, p. 275. 
(H. Al.) 

1 008. LIFE REVERSES RULES OF 

THE INORGANIC — Motion, Charaeterizes 
Life. — ^I'he chemist equally regards chemical 
change in a body as the etlect of the .'ctiou 
of something external to the body changed. 
A chemical compound once formed would 
persist forever if no alteration took place 
in surrounding conditions. 

But to the student of life the aspect of 
Nature is reversed. Here, incessant, and, so 
far as we know, spontaneous change is the 
rule, rest the exception — the anomaly to be 
accounted for. laving things have no 
inertia and tend to no equilibrium. — Hrx- 
ley Lay t ^ rrmons ^ serin. 5, p. 73. (A., 

1895.) ^ 

1 »00. LIFE RUIfS IW GROOVES OF 
habit — Instinct and liennon. — When we look 
at living creatures from an outward point of 
view, one of the first things that strike us is 
that they are bundles of habits. In wild 
animals, the usual round of daily behavior 
seems a necessity implanted at birth; in 
animals domesticated, and especially in 
^nn, it seems, to a great extent, to be the 
result of education. The habits to which 
here is an innate tendency are called in- 
stincts; some of tho.so due to education 


would by most persons be called acts of rea- 
son. It thus appears that habit covers a 
very large part of life, and that one engaged 
in studying the objective manifestations of 
mind is bound at the very outset to define 
clearly just what its limits are.— James 
Psychology, vol. i, ch. 4, p. 104. (H. H. A 
Co., 1899.) 

1910. LIFE, SOCIAL, DEPENDS UP- 
ON MOTHERHOOD — So Ethics and Religion 

— Through Infamy to the Kingdom of Heav- 
en. — Sec then what the savage mother and 
her bal)e have brought into the world. When 
the first mother awoke to her first tender- 
ness and warmed her loneliness at her in- 
fant’s love, when for a moment she forgot 
herself and thought upon its weakness or its 
pain, when by the most imperceptible act or 
sign or look of sympathy she expressed the 
unutterable impulse of her motherhood, the 
touch of a new creative hand was felt upon 
the world. However short the earliest in- 
fancies, however feeble tli(‘ sparks they 
fanned, how( ver long heredity took to gather 
fuel enougli for a steady flame, it is certain 
that once this fire began to \varm the cold 
hearth of Nature and give humanity a heart, 
the most stupendous task of the past was 
aceomjilished. . . . “ From of old we have 
heard the monition, ‘ Except ye be as babes 
ye cannot enter the kingdom of heaven the 
latest scien(‘e now shows us — tho in a very 
different sense of the words — that unless we 
had been as babes, the ethical phenomena 
which give all its significance to the phrase 
‘ Kingdom of heaven ’ would have been non- 
existent for us. Without the circumstances 
of infancy we might have become formidable 
among animals through sheer force of sharp- 
wittedness. But except for these circum- 
stances we should never have comprehended 
the meaning of such phrases as ‘self-sacri- 
fice ’ or ‘ devotion.’ The phenomena of social 
life would have been omitted from the his- 
tory of the world, and with them the phe- 
nomena of ethics and religion.” [Fiske, 
“ (’osmic Philosophy.” vol. ii, p. 3fi3.] — 
Dki mmond Ascent of Man, ch. 8, p. 290. (J. 
P., 1900.) 

1911. LIFE, SOCIAL, QUALITIES 
THAT GIVE PREEMINENCE llH-Struggle 
in Conrersation. — In every conversation 
there is a victor and a vanquished, not alone 
because for the moment, or later, the inter- 
lo(*ntor renounces [his owi^] ideas for those 
of others, but still more because one of the 
speakers takes, as we say, the dc [the die — 
I. c., tlie engrossing share] of the conversa- 
tion. The one takes i^ the other allows 
him to. In general, mental superiority 
establishes this subordination, but su- 
periority alone is not sutlicient. There is 
also necessary a certain eloquence, n certain 
dash of assurance and audacity. In the gen- 
eral conversations of the salons these subsid- 
iary qualities are still more indispensable 
than in friendly chat between two. One who 
is obscure or unknowm discovers that even 
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in society it would be impossible to seize the 
'\\orld and keep it lonf? enough to set forth 
his ideas. In the salon, eloquence and au- 
dacity are indispensable. We often see also 
a chatterer not possessing a single original 
idea exercising great influence upon the 
drawing-room, while men of real merit are 
completely effaced by reason of modesty and 
timidity.-— Novicow Les Luttes entre 8o- 
hum (lines €t Icur Phast's f(u<'vcssiv€8. 
(Translated for Scientific Side-Lights.) 

1012. LIFE, SPIRITUAL, OF M^— 

Mysterious Communion of Xalurc with , — 
The impression which is left on the mind by 
the aspect of natural scenery is less deter- 
mined by the peculiar character of the re- 
gion than by tne varied nature of the light 
through which we view, or mountain or 
plain, sometimes beaming beneath an azure 
sky, sometimes enveloped in the gloom of 
lowering clouds. Thus, too, descriptions of 
Nature affect us more or less jxnverfully in 
proportion as they harmonize with the con- 
dition of our own feelings. For the phys- 
ical world is reflected with truth and ani- 
mation on the inner susceptible world of the 
mind. W hatever marks the character of a 
landscape — the profile of mountains, which 
in the far and hazy distance liound the hori- 
zon; the deep gloom of pine forests; the 
mountain torrent, which rushes headlong to 
its fall through overhanging cliffs — all stand 
alike in an ancient ami mysterious com- 
nuinion with the spiritual life of man. 
iVom this communion aris»‘s the nobh'r por- 
tion of the enjoyment which Nature affords. i 
— llrMuoLDT Views of XaturCj p. lot. i 
(Bell, 1800.) 

1 013. LIFE SUBJUGATES CHEMIS- 
TRY— Wdi at ev<-r the relationship may be 
between living organisius and the elements, 
or elementary foices of external Xatun*. it 
certainly is nf)t the relat iori’-hip of mere 
chemical aflinities. On the conirary, the 
union which these atlinities by themselves 
produce, can only be reached thrciuirh the dis- 
solution and destruction of liviuLf bodies. 
The subju^Mtifm of chemical fortes under 
some hi;rher form of energy ubieh works 
them for the continued maintenance of a 
separate individuality — tliis is of the very 
essence of life, 'the destruction of that 
separateness or individualii y is of the very 
essence of death. — .\t;uYi.L I nify of Sutnrr, 
ch. 2, p. 34. (Burt.) i 

1914. LIFE SURROUNDED BY AN j 
ATMOSPHERE OF DESTRUCTION— />/«- ! 

ease a Conflifjf hrturrn \ irtim and liarffria. 
— But the adltjn of living contagia -'XteiHls 
beyond the d(nnain of the surgeon. The 
power of reproduction and indefinife self- 
multiplication which is characteristic oi liv- 
ing things, coupled vith the uinlcviating 
fact of contagia “breeding true." has given 
strength and consist eney to a belief long en- 
tertained by penetrating minds, that epi- 
demic diseases generally are tlie ermconii- 
tants of parasitic life. "There begins to be 


faintly visible to us a vast and destructive 
laboratory of Nature wherein the diseases 
which are moat fatal to animal life, and 
the changes to which dead organic matter is 
passively liable, appear bound together by 
what must at least be called a very close 
analogy of causation.’’ According to this 
view, which, as 1 have said, is daily gaining 
converts, a contagious disease may be de- 
fined as a conflict between the person smit- 
ten by it and a specific organism which mul- 
tiplies at his expense, appropriating his air 
and moisture, disintegrating his tissues, or 
poisoning him by the decompositions inci- 
dent to its growth. — Tyndatx Floating Mat- 
ter of the Air, essay 5, p. 288. (A., 1895.) 

1015. LIFE, TENACITY OF— The Oldr 
est Thing Alive in Germany. — Of all things 
in the soil of Germany the most tenacious 
of life is a tender rose. More than eight 
Inindrod years ago the rose-bush at the 
Cathedral of Hildesheim received special 
care and regard as a venerable, antique 
monument of the past. — I’Fiuri. UV/6* 
gehoren ist auf Erdcn muss zu Frd-Aschc 
irerdcn fl7 Scrie). (Translated for Scien- 
t ific Side-L igh ts. ) 

191(5. LIFE THE CAUSE OF OR- 
GANIZATION — Seienee Huh No Kxjdanation 
of Vital Force. — This [that mind is incon- 
ceivable except in connc'ction with a ma- 
terial organ] wmild he a very unsafe conclu- 
sion even if the connection lad ween our 
bodies and our mimls were of such a nature 
that wc could not conceive the separation of 
the two. But so far is this from being the 
case that, as Professor ’ryiulall most truly 
says, " it is a conma tion which vve know 
only as an inexplicable fact, and we try to 
soar in a vacuum when we seek to compre- 
hend it.’’ The universal testimony of 
liuniaii spcH'cli — tiuit sure record of the <Iec|>- 
est metaphysical truths — proves that wc 
cannot but think of the body and the mind 
as >ef>arate— of the mind as onr j)roper 
selves, and of the body as indeed external to 
it. Ia*l us never forget that life, as wo 
know it here h(*low, is the antecedent or the 
cause of organization, and not its product; 
that tin* pcM-uliar c*ombinal ions of matter 
which are the homes and abodes of life are 
prc*parc*d and shapi*d under the eontrol an<l 
guiflainc* of that ii)ystc*ri«)Us power which we 
kin>w as vitality; ;nnl that no discovcTV of 
scicnc-e lias ever bc*(*ii abb* to reduce it to n 
lowc*r level, or to identify it with any f)ure1y 
matc*rial force. — AuciYLL Vnity of \afurr, 
ch. S, p. 1S2. (Burt.) 

1917. LIFE THE MIGHTIEST OF 
FORCES — Living Plantn Wedge Dead Parks 
Asunder — Prepare Xew Soil for Their Own 
Growth. — r.iiving plants themselves nttju'k 
roc'ks. and by riic*ans of the aedds in their 
roots dissolve out the mineral matters i<'- 
quired by the organisms. Further, their 
roots penetrate the natural diviHion-pb*»<'^ 
of rocks and wedge these asunder; and thus, 
by allowing freer percolation of water, they 
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prepare the way for more rapid disintegra- 
tion. Nor can we neglect the action of tun- 
neling and burrowing animals, some of 
which aid considerably in the work of de- 
struction. There can be no doubt, for ex- 
ample, that worms, as Darwin has shown, 
play an important part in the formation of 
soil, which is simply rotted rock plus or- 
ganic matter. — Geikie Earth Sculpture^ ch. 
2, p. 29. (G. P. P., 1808.) 

1018. LIFE, TRANSITORINESS OF 

— Leaves ficarce a Trace on Earth. — As to 
the dry land, so far from being the recep- 
tacle of fresh accessions of matter, it is ex- 
posed almost everj-^where to waste away. 
Forests may be as dense and lofty as those 
of Brazil, and may swarm with quadrupeds, 
birds, and insects, yet at the end of ten 
thousand years one layer of black mold, a 
few inches thick, may be the sole representa- 
tive of those myriads of trees, leaves, llow- 
ers, and fruits, those innumerable bones and 
skeletons of birds, quadrupeds, and reptiles, 
which tenanted the fertile region. Should 
this land be at length submerged, the waves 
of the sea may wash away in a few hours 
the scanty covering of mold, and it may 
merely impart a darker shade (»f color to the 
next stratum of marl, sand, or other matter 
newly thrown down, — L yei.l Principles of 
Geology i bk. i, ch. 13, p. 188. (A., 18.‘)4.) 

1 1)10. LIFE, ULTIMATE FACTS OF 

— Sensation, perception, consciousness, and 
thought — these, if they are not the very es- 
sence of life, are at least — in their order — 
its highest aecompaninients and result. 
They are the ultimate facts, they are the 
final realities, to which all lesser adjust- 
ments are themselves adjusted. — A kgyll 
Unity of SaturCy ch. 2, p. .‘hi. { Hurt.) 

1020. LIFE, UNIVERSAL DIFFU- 
SION OF — Innect^on JfigheM Mtntnhnji 
— Condor Hoars Above the Andes . — When 
the active spirit of man is directed to the 
investigation of Nature, or when in imagi- 
nation he sf-ans the vast fudds of organic 
creation, among the varied emotion'^ exrite<l 
in his mind there is none mor<* pn^found or 
vivid than that awakened by the universal 
profusion of life. Ever v where — even near 
the ice-bound ]>ob's — the air resounds with 
the .song of birds and with the busy hum of 
insects. Not only the lower strata, in which 
the denser vapors Ibmt. but. also the higher 
and ethereal regions of the air, te<!u with 
animal life. Whenever the lofty crests of 
the Peruvian (V)rdineras. or the summit of 
Mont Blanc, south of I^ake Leman, have 
been ascended, living creatures hav<* la*cn 
found even in these solitudes. On the Ohim- 
horazo, which is upwards of eight thousand 
feet higher than Mount Etna, we saw butter- 
lues and other winged insects. Even if they 
are strangers carried by ascemling currents 
J'f air to tho.se lofty regions, whither a rest- 
less spirit of inquiry leads the toilsome steps 
of man, their presence nevertheless proves 


that the more pliant organization of ani- 
mals may subsi.st far beyond the limits of 
the vegetable world. The condor, that giant 
among the vultures, often soared above us 
at a greater altitude than the summits of 
the Andes. — Humuoldt Views of Mature, p. 
210. (Bell, 1890.) . 

1 1)2 1 . Vegetation on Snow, 

in (Uivcs and Mines , and Under Glaciers . — 
The strong and beneficial iniluence exercised 
on the feelings of mankind by the considera- 
tion of the dilfusion of life throughout the 
realms of Nature is common to every zone, 
but the impression thus produced is most 
powerful in the equatorial regions, in the 
land of palms, bamboos, and arborescent 
f<‘ins, wliere the ground rises from the shore 
of seas rich in mollusca and corals to the 
limits of perpetual snow. The local distri- 
bution of plants embraces almost all heights 
and all dcpllis. Organic forms not only de- 
scend into the interior of the earth where 
the industry of the miner has laid open ex- 
tensive excavations and sprung deep shafts, 
but I hav(' also found snow-white stalactitic 
columns encircled by the delicate web of an 
Usnea in caves where meteoric water could 
alone penetrate through fissures. Podnrelke 
penetrate into the icy crevices of the gla- 
ciers on Blount Kosa, the Grindelwald, and 
the Epper Aar; the Chionwa araneoides de- 
.scribed by Dalman, and the microscopic 
iJiscet'ra nivalis (formerly knowm as Proto- 
coccus), exist in the polar snow as well as 
in that of our high mountains. The redness 
assumed by the snow after lying on the 
ground fr.r some time was known to Aris- 
totle. ami was probably observed by him on 
the mountains of ^lacedonia. — TT umboldt 
Cosmos, vol. i, p. .344. (1!., 1897.) 

1 1)22. LIFE, VEGETABLE, LACKING 
IN OCEAN DEPTHS— It has not been de- 
termined yet with any degree of accuracy 
where we are to plaet' the limit of vegetable 
life, but it seems probable that below a hun- 
1 died fathoms no organisms, excepting a few 
i ]>ara'iitie fungi, are to be found that can be 
j iueludt'd in the vegetable kingdom. While 
j then the rc'^earches of recent times have 
; proved beyond a doubt that there is no 
j depth of tile ocean that can be called azoic, 

I they have but eonfirmed the perfectly just 
! belief" of the older naturalists that there is 
j a limit wIkmc vegetable life becomes extinct, 
i It is not dillicult to see the reason for this. 

! All plants, except a few parasites and sapro- 
: phytes, are dependent U]>on the influence of 
direid sunlight, and as it has been shown 
. . . that the sunlight cannot penetrate 

more than a few hundred fathoms of sea- 
water, it is impossible for plants to live be- 
low that depth. — Hickson Fauna of the 
Dicp Sea, eh. 2, p. 42. (A., 1894.) 

11)2:^. LIFE VIEWED AS CONTINU- 
OUS — Eeproduclion an Essential Attribute.-^ 
Keprodnetion is in truth an essential attri- 
bute of living matter, just as is the growth 
which gives rise to it. It is as impossible 
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to imagine life enduring without reproduc- 
tion as it would he to conceive life lasting 
without the capacity for absorption of food 
and without the power of metabolism. Life 
is continuous and not periodically inter- 
rupted : ever since its first appearance upon 
the earth, in the lowest organisms, it has 
continued without break; the forms in 
which it is manifested have alone undergone 
change. Every individual alive to-day — 
even the very highest — is to be derived in an 
unbroken line from the first and lowest 
forms. — W eissmax Heredity, vol. i, p. IGl. 
(C. U. P., 1892.) 

1924. LIFE, WANTON DESTRUC- 
TION OF — Grace of Form and Motion of the 
Great Bine Heron — Irreparable Loas. — The 
presence of a stately great blue heron or 
“crane’’ adds an element to the landseape 
which no work of man can etpial. Its grace 
of form and motion, empliasized by its large 
size, is a constant delight to the eye; it is a 
symbol of the wild in Nature; one never 
tires of watching it. What punishment, 
then, is severe enough for the man who robs 
his fellows of so pure a source of enjoyment? 
A rifle-ball turiH this noble creature into a 
useless mass of flesh and feathers; the loss 
is irreparable. Still, we liavc* no law to pre- 
vent it. Herons are said to devour large 
numbers of small fish. Hut is not the la- 
borer worthy of his hire? Are the fish more 
valuable than this, one of the grandest of 
birds? — CitAPMAN Bird-Life, ch. 7. p. 95. 
(A., 1000.) 

1 925/ LIFE WITHOUT MOTIVE OR 
PURPOSE — Senmtions without Ideas — The 
Brainless Piyeon — Spontaneity Destroyed . — 
To illustrate this sensori-motor or in-line 
tive action, we may take the results of 
Flourens’s well-known experiment of remov- 
ing the cerebral beniisphercs of a pigeon. 
What happens? The pigeon seemingly loses 
at once all intelligence and all power of 
spontaneous action. It appears as if it were 
asleep; yet, if thrown into the air, it will 
fly. If laid on its back, it ‘*trugi;Ies on to 
its legs again; the pupil of the eye con- 
tracts to light, and, if the liglit be very 
bright, the eyes are shut. It will dres^s its 
feathers if they are ruffled, and will some- 
times follow with a movement of its head 
the movement of a candle before it: and, 
when a pistol is fired off. it will open its 
cye.s, stretch its neck, rni«;e its bead, and 
then fall back into its former attitude. It 
is quite evident from this experiment that 
general sensibility and special scn-i/itions 
are possible after the removal of the hemi- 
spheres; but they are not then transformed 
into ideas. The impressions of kcthc reach 
and affect the sensory centers, hut they are 
not intellectually perceived ; and the proper- 
movements are excited, but these are reflex 
or automatic. There are no ideas, there is 
no true spontaneity; and the animal would 
die of hunger before a plateful of food, tho 
it will «wallow it when pushed far enough 


into its mouth to come within the range of 
the reflex acts of deglutition. — Maudslby 
Body and Mind, lect. 1, p. 20. (A., 1898.) 

1 929. LIFTING OF HEAVY STONES 
BY PRIMITIVE MAN— and Coh^ 
work. — The only puzzle the modern student 
can have is to conceive how the ancient 
engineer lifted [such] great weights. If he 
could lift them he could move them. It 
w-as within the ability of a company of 
American Indians in several areas to ham- 
mer dow’n any great stone into any form. 
It was customary for them, as tribes, to all 
engage in the same operation in hauling 
logs, or scinc.s, or boats, or stones, in rowing 
and dancing. Tho problem is somewhat like 
that of Archimedes. “(Jivon a rope long 
enough and a cribwork strong enough.” and 
any modern savage people will undertake to 
set up the monuments of Brittany. In point 
of fact the ancient Americans did quarry 
single stones weighing three bumlred tons, 
did move them great distances and set them 
in place. In the copper mines of Michigan 
was discovered a huge nugget of copper rest- 
ing still on a mass of ('obwork. Around 
were wedges and mauls, and. by means of 
shoring up alternate sides after lifting them 
by wedges, the engineers bad hoisted the 
mass twentv-six feet. This is the only his- 
toric example I have found of actual work 
done. — Masox Aboriyinal American Me- 
chanics f Mnnoirs of the 1 ntt rnafional 
press of Anthropoloyy, p. 83). (Sch. P. C.) 

1927. LIGHT AND SOUND NOT 
MERE SENSATIONS — Fxistent Waves Kx- 
tcrnal to Human Oryanism. — Until modern 
science bad established its methods of phys- 
ical investigation, light ami sound were 
known as sensations only; that is to say, 
they were known in terms of the mental im- 
pressions which they immediately produce 
upon us, and in no other terms whatever. 
There was no proof that in these sensations 
wo had any knowledge “ in themselves ” of 
the external agencies which produce them. 
But now all this is changed. Science has 
discovered wdiat these two agencies are “ in 
themselves ” ; that is to say, it has defined 
them under aspects which are totally 
tinet from seeing or hearing, and is able to 
desrribe them in terms addressed to wholly 
diflerent faculties of conception. Both light 
and sound are in the nature of un<Iulatory 
movements in elastic media — to which un- 
dulations our organs of sight and hearing 
are respectively adjusted or “ attuned.” In 
these organs, by virtue of that adjustment 
or attuning, these same undulations arc 
“translated” into the sensations which we 
know. It thus appears that the facts as 
deserihed to us in this language of sensatioa 
are the true equivalent of the facts as de- 
scribed in the very different language of 
intellectual analysis. The eye is now under- 
stoiMl to be an apparatus for enabling the 
mind instantaneously to appreciate differ- 
ences of motion which are of almost incon- 
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ceivable minuteness. The pleasures we de- 
rive from the harmopies of color and of 
sound, altho mere sensations, do correctly 
represent the movement of undulations in a 
definite order; whilst those other sensations 
which we know as discords represent the 
actual clashing and disorder of interfering 
waves. Thus it is that in breathing the 
healthy air of physical discoveries such as 
these, altho the limitations of our knowl- 
edge continually haunt us, we gain never- 
theless a triumphant sense of its certainty 
and of its truth. — Argyll Unity of Nature, 
ch. 4, p. 94. (Burt.) 

1928. LIGHT A RESULT OF COR- 
RELATION — The Retina Attuned to Kthereal 
Vibrations. — ^Light itself, therefore, is dis- 
covered to be merely a relative term — a 
word, in short, denoting nothing but an ex- 
ternal correlation between the retina and 
vibrations of a certain kind and quality. 
Now what is the language which Professor 
Tyndall is constrained to use in explanation 
of facts so difficult of conception ? It is the 
language of mechanism, of mental purpose 
and design. ** It is not,” he says, ** the size 
of a wave which determines its power of 
producing light; it is, broadly speaking, the 
fitness of the tcave to the retina. The ethe- 
real pulses must follow each other with a 
certain rapidity of succession before they 
can produce light, and if their rapidity ex- 
ceed a certain limit, they also fail to pro- 
duce light. The retina is attuntd, if I may 
use the term, to a certain ran ye of vibra- 
tions, beyond which, in both directions, it 
ceases to be of use.” These are indeed won- 
derful correlations whicli reveal to us fit- 
tings and adjustments of which we had no 
previous conception ; but they give us no 
glimmering, even, of knowledge as to the 
physical causes which have ” attuned ” a 
material organ so as to catch certain ethe- 
real pulsations in the external world, and 
to make these the means of conveying to 
man^s intelligence the enjoyment and the 
power of sight. — Argyll Rr'ign of Law. ch. 
5, p. 153. (Burt.) 

1920. LIGHT, ARTIFICIAL-Prunv 

tire Methods Jjasted Till Recent Times — 
The Link-boys of London. — ^The first illumi- 
nants were probably torches made of resin- 
ous woods, which will give n flame for n 
‘•oTisiderable time. Then the resin exuding 
from many kinds of trees would be collected 
J^nd applied to sticks or twigs, or to some 
fibrous materials tied up in bundles, such as 
are still used by many savage peoples, and 
were used in the old baronial halls. For 
r-utdoor lights torches were used almost 
, down to our times, an indication of which is 
in the iron torch-extinguishers at the 
doors of many of the older West End 
bouses [of T,<ondon] ; while, before the in- 
woauction of gas, link-boys were as (»om- 
Jdon in the streets as match-sellers are now. 
bnL? lamps, formed of small clay cups, 
diding some melted animal fat and a 


fibrous wick; and, somewhat later, rush- 
lights and candles; . . . but the three 

modes of obtaining illumination for domes- 
tic purposes remained entirely unchanged in 
principle, and very little improved, through- 
out the whole period of history down to the 
end of the eighteenth century. — W allace 
The Wonderful Century, ch. 4, p. 27. (D. M. 
& Co., 1899.) 

1930. LIGHT A SIGN OF UNITY— 

Its Waves Pervade All Hpacc. — Nor is gravi- 
tation the only agency which brings home 
to us the unity of the conditions which pre- 
vail among the worlds. There is another: 
light — that sweet and heavenly messenger 
which comes to us from the depths of space, 
tolling us all \vc know of other worlds, and 
giving us all that we enjoy of life and 
beauty on our own. . . . Light is a 

wave, or an undulatory vibration, and such 
vibrations can only be propagated in a me- 
dium wbieb, liowever tbiii, must be material. 
That this substance is at all like the chemi- 
cal substance that we call “ ether,” is of 
course a metaphor. It is a good metaphor 
only in so far as the vapor of ether repre- 
sents to us a form of matter which is very 
thin, invisible, and impalpable. 

Light, therefore, reveals to us the fact that 
we are united with the most distant worlds, 
and with all intervening space, by some 
ethereal atmosphere, which embraces and 
holds them all. — Argyll Unity of Nature, 
ch. 1, p. f). (Burt.) 

1931. LIGHT AS KNOWN TO AN- 
CIENTS— Lr/i,s (g Nineveh— Comhirrntion of 
Lenses Modern — Telescope and Microscope. 
— A!)out liirlii the ancients knew more [than 
aboi.t -iounil]. Their polished metal mir- 
rors, flat ami (‘urved, had taught them the 
first prim i])h‘s of reflection. Nor were they 
ignorant of refraction; they already knew 
the familiar experiment of putting a ring 
in a basin and ])ouring in water till it be- 
comes visible. \ rock-crystal lens has been 
dug up at Nineveh, and the Greeks and 
Romans were well acquainted with glass 
lenses. One is surprised that neither the 
Arab astronomers, who knew a good deal of 
optics, nor Roger Bacon, who in the thir- 
teenth century gave an intelligent account of 
their science, over seem to have combined 
two lenses into a telescope. It was not till 
the seventeenth century that a telescope is 
plainly mentioned in Holland, and Galileo, 
bearing of it. made the famous instrument 
with which he saw Jupiter's moons, and 
revolutionized men’s ideas of the universe. 
The microscope and telescope may be called 
inverted forms of one another, and their in- 
ventions came nearly together. By these 
two instruments the range of man’s vision 
has been so vastly extended beyond his un- 
aided eyesight that animalcules under a 
ten-thousandth of an inch long can now be 
w’atched through all the stages of their life, 
while stars w’hose distance from the earth is 
hundreds of thousands of billions of miles 
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are within the maps of the universe. — 
Tylob Anthropology f ch. 13, p. 326. (A., 

1899.) 

1933. LIGHT, DEPOLARIZATION OF 

— A 'Sew Solid Interposed Scatters Dark- 
ness. — When the tourmalins [tourmalin 
prisms placed in the path of a ray of light] 
are crossed, the space where they cross each 
other is hijuk. Hut the least obliquity on 
the part of the crystals permits light to get 
through both. Now suppose, when the two 
plates are crossed, that we interpose a third 
plate of tourmalin between them, with its 
axis oblique to both. A portion of the light 
transmitted by the first plate will get 
through this intermediate one. Hut, after 
it has got through, its plane of vibration is 
changed: it is no longer perpendicular to 
the axis of the crystal in front. Hence it 
will get through that crystal. Thus, by pure 
reasoning, we infer that the internosition of 
a third plate of tourmalin will in part 
abolish the darkness produced by the per- 
pendicular crossing of the other two plates. 

I have not a third plate of tourmalin; but 
the talc or mica which you employ in your 
stoves is a more convenient substance, which 
acts in the same way. Between tlie crossed 
tourmalins I introduce a film of this crys- 
tal with its axis oblique to theirs. You see 
the edge of the film slowly descending, and, 
as it descends, light takc.s the place of dark- 
ness, The darkness, in fact, seems scraped 
aw'ay, as if it were something material. This 
efTect has been called, naturally but improp- 
erly, depolarization. — Tyndat.i. fjfcturvs on 
Light, ^ect 3, p. 122. (A., 1898.) 

1033. LIGHT, DOUBLE REFLEC- 
TION OF, FROM FILMS— BuhhlrH an Tearh- 
ers of Science — Extinction of irovc-s by In- 
terference (lives Prismatic ('olors . — Whence, 
then, are derived the colors of the soap- 
bubble? Imagine a beam of white light im- 
pinging on the bubble. When it reaches the 
first surface of the film, a known fraction of 
the light is reflected back. But a large por- 
tion f)f the beam enter the film, reardics its 
.second surface, and is again in {>art re fleeted. 
The waves from the secoml sui face tlni- turn 
back and hotly pursue the waves from the 
first surface An<l, if the thickness of the 
film be su(‘h as to cause the necc-'-ary re- 
tardation, flic two systems of waves inter- 
fere with eacli other, pToflueing augmented 
or (liminislicd light. a> the ca^e may be. 

But. inasTnueh as the waves <if light are 
of different lengths, it plain that, U) 
produee -eif-e\tineti<»n in tlie case of the 
longer w'avc-. a grcat‘*r thickness of film is 
nece.ssary titan in the cn-o of the shorter 
ones. Different color-i. flierefore. must ap- 
y>ear at different thieknes^cs r>f the film. — 
Tyndall Lectures on I/iqht, hat. 2. p. 66. 
(A., 1808.) 

1 934. LIGHT , ELECTRIC — A dvantagen 
of — Oxygen Not Pon.aimed — Air Sot Viti- 
ated — Science Increases If ealfh fulness and 
Safety.— Every other i-rtifieial source of i 


light, whether gas, or candles, or oil, takes 
out of the air the oxygen which is necessary 
for the support of life, and gives back, in 
return, carbonic acid, which tends to pro- 
duce suffocation; whereas the incandescent 
lamp takes nothing from the air, and it 
gives nothing to it but pure and simple 
light. Again, tho incandescent lamp pro- 
duces far less heat . . . for a given 

amount of illumination than other sources 
of light. Once more, oil and candles and gas 
often produce a disagreeable smell, and al- 
ways produce more or Ic.ss smoke, which dis- 
colors the walls and ceilings of your rooms, 
injures your paintings and tho bindings of 
your books, and disfigures every kind of 
decorative work. The incandescent lamp 
produces no smoke, and w'hat to many is, 
pcrliaps, even more important, it produces 
no smell. 

A very remarkable testimony to the 
hcalthfulncss of the incandescent lamp, as 
compared with gas, w'as given by Mr. Prccco, 
at the meeting of the British Association 
recently hold in Bath. About two years ago, 
the electric light was introduced into the, 
( imtral Post Otlice Savings Bank in London, 
and since that time the leaves of absence, 
on account of illness, of members of the staff 
have been reduced by an amount equal to an 
sn'cragc of two days a year for cac'h p(*rsoii. 
This, ho said, was equivalent to a gain to 
I the service of the time of eight clerks, and 
! represented a saving of about £640 a year 
in salaries. 

Ah regards the danger of fire, it is not 
easy to exaggerate the extraordinary safety 
1 of the incandescent lamp. I would only call 
your attention to one fact. Tn dealing with 
gas and candles we are dealing with a naked 
flame, whose function it is to set fire to 
whatever touches it; in the ca.se of the in- 
earidcsecnt lamp wc are dealing with a light 
>hnt up in a prison-house of glass, and if wo 
chance to break the glass we at the same 
moment put out the light. — Molix)Y The 
Electric Light, loot. 2, p. 37. (Hum., 1880.) 

1935. Scarcely Affects 

( terms. — It has hi*en found that the electric 
light has but little action upon bactcriiL 
tho that which it has is similar to sunligiit 
fi. c., destructive*]. Recent experiment 
with the Bbntgcn rays have given negativ^o 
results. — X kw.man Bacteria, ch. 1, p- 
((;. P. P., 1899.) 

nmo. LIGHT ESSENTIAL TO 
GROWTH OF PLANTS— .S'lm ihe. Sown of 
Plant -life. — l..ight, which is now knOAvn b) 
modify many inorganic compounds — ligid» 
which works those mechanical changes 
ulilized in photography, causes the comhiriL^ 
tions of certain gas<*s, alters the niolccular 
arrangements of many crystals, and 
traces of its action <‘ven on substances t 
are extremely stable — may be expoctod ‘ 
produce marked effects on 
complex and unstable as those which 
up organic bodies. . . . The molecn 
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changes wrought by light in animals are of 
but secondary moment. . . . 

On plants, however, the solar rays that 
produce in us the impression of yellow, are 
the immediate agents of those molecular 
changes through which are hourly accumu- 
lated the materials for further growth. Ex- 
periments have shown that when the sun 
shines on living leaves, they begin to exhale 
oxygen and to accumulate carbon and hydro- 
gen — results which are traced to the deconi- 
position, by the solar rays, of the carbonic 
acrid and water absorbed. It is now an ac- 
cepted conclusion that, by the help of cer- 
tain classes of the ethereal undulations 
penetrating their leaves, plants are enabled 
to separate from the associated oxygen those 
two elements of which their tissues are 
cliieflv built up. — Spencer Biology ^ pt. i, ch. 
2, p. ’30. (A., 1900.) 

1037. LIGHT IN OCEAN DEPTHS 

— b\'w Animals Wholly Blind. — Tlie condi- 
tions in the deep sea are not quite the same 
[as in terrestrial caves]. In sonic regions 
there is probably a very considerable illu- 
mination by phosphorescent light, and it is 
quite possible that many of the character- 
istic deep-sea forms may oe<*asionally wan- 
(l(‘r into shallower regions when* faint rays 
of sunlight penetrate, or even that the* young 
stages of some species may lx* pa^cd at or 
near the surface of the sea. Taking those 
points into consideration, then, it is not sur- 
prising to find that, in tin* ilecp seas, tlicre 
are very few animals, belonging to fainilios 
iisually provided with eyes, that arc quiti* 
blind. — IIlCKRON Fauna of the Ihcp ch 
4, p. 08. tA., 1804.) 

1938. — Itlumiimtitm hy 

Phosphorescent Aniynals — J.\l:e o i^ity Htrrr] 
ot Mghf. — If we may be allowo<l to eonipare 
the light of abysmal animals with that of 
surface forms, wo can readily iiuagiiu* that 
some regions of the sea may lx* as brightly 
illuTuinatod as a Kurnpean street is at night 
— an illumination with many very bright 
centers and many dark shadows, hut quite 
suflicicnt for a vertebrate eye to distinguish 
readily and at a considerable distaiue both 
form and color. — H k’Kson Fanna of the 
/?(*«, ch. 2, p. 25. (A., 1801.) 

1 030. LIGHT, LAW OF ITS ABSORP- 
TION — Kach Substniiee Sfleetn and Stojts Its 
Own Kind of lAght — Identification hy btpec- 
ti'oscope , — A general primuple first emin- 
tiated by KirchhofT in a communication to 
the Berlin Academy, December 15, 1850, and 
afterw'ards more fiilly developed by him . . . 
^ay be expressed as follows: Substances of 
^ f'very kind are opaque to the precise rays 
''hich they emit at the same temperature: 
that is to Bay, they atop the kinds of light 
boat which they are then actually in a 
i ^ radiate. But it does not follow 

at cool bodies absorb the rays which they 
would give put if sufficiently ‘heated. TTy- 
ordinary temperatures, for in- 
*ice, 18 almost perfectly transparent, but 


if raised to the glowing point — as by the 
pa.s.sage of electricity — it then becomes 
capable of arresting, and at the same time 
of di.splaying in its own spectrum, light of 
four distinct colors. — C lerke History of As- 
tronomy, pt. ii, ch. 1, p. 168. (Bl., 1893.) 

1040. LIGHT OF PHOSPHORES- 
CENCE IN THE BANDA SEAS— In the 

Bxnda Sous, on calm nights, the whole sur- 
face of the ocean seems to be a sheet of 
milky fire. The light is not only to be seen 
where the crests of waves are breaking, or 
the surface disturbed by the bo\vs of the 
boat, but the pliosphoroscence extends as far 
as the eye can roach in all directions. It is 
impossible, of course, to say with any de- 
gree of certainty whether phosphorescence 
such as this cxi'^ts at the bottom of the deep 
sea, hut it is (juitc probable that it does in 
some phu'cs. and hence the well-developed 
eyes and brilliant colors of some of the deep- 
sea animals. — llicKsoN Fauna of the Deep 
Sea. eh. 2. p. 20. (A., 1894.) 

1041 . LIGHT OF SUN HAS HEALTH- 

FUL INFLUENCE — litpresseH or Destroys 
Bacteria. — Idght acts as an inhibitory or 
even germiciilal agent. This fact was first 
established by Downes and Blunt in a 
memoir to tlu* Royal Societj' in 1877. They 
fouml hy exposing cultures to different de- 
grees of sunlight that thus the growth of the 
culture was ])artially or entirely prevented, 

! being most (lamaged by tlie direct rays of 
the sun, altlio dilVuse daylight acted preju- 
dirially. F\irllu*r. these same investigators 
pK^cil that of the rays of the* spectrum 
I whi(‘h act(‘d inimically the blue and violet 
I rays acted most bactcricidally, next to the 

■ bine being the red and orange-red rays. 

I The action of light, they explain, is due to 
I the gradual o\i<latiun whieh is induced by 
I the -^uii's ravs in the presence of oxvgcn. — 

; Nkwmax Bacteria, ch. 1. p. 21. ((V. B. P., 

: 18!)0.) 

■ I <142. LIGHT PASSES UNCHANGED 
IN QUALITY THROUGH ABYSMAL 

; SPACES — Spertrnni Analysis in Astronomy . — 
I Spectrum analy>is may be shortly deseribed 
as a mode of distinguishing the various 
s]>eeie< of matter by the kind of light pro- 
ceeiling from each. This delinition at once 
explains how it is that, unlike every other 
system of <hemical analysis, it has proved 
available in astronomy. Light, so far as 
quality is eoueerned, ignores distance. No 
iutriii'-ie change, that wo yet kiunv of, is 
produied in it by a journey from the far- 
thest houmls of the visible universe: so that, 
provided only that in quantity it remain 
sullicient for the purpose, its poeuliarities 
can ho equally well studied whether the 
^ souree of its vibrations be one f(x>t or a hun- 
dred billion miles distant. Now the most 
obvious distinction between one kind of light 
and another resides in color. But of this 
distinction the eye takes eogni/auce in an 
esthetic, not in a seientifie sense. It finds 
gladness in the “ thousand tints ’* of Nature, 
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but can noitlier analyze nor define them. 
Here the refracting prism — or the combina- 
tion of prisms known as the “ spectroscope ** 
— comes to its aid, teaching it to measure as 
well as to perceive. — Clekke History of .4s- 
tronomify pt. ii, eh. 1, p. 161. (Bl., 1893.) 

1 943. LIGHT SIFTED BY NATURAL 
OBJECTS — The Color We See Is the Color 
They J\ eject. — Having unraveled the. inter- 
woven constituents of white light, we have 
next to inquire what part the constitution 
so revealed enables this agent to play in 
Nature? To it we owe all the phenomena of 
color, and yet not to it alone; for there 
must be a certain relationship between the 
ultimate particles of natural bodies and 
white light, to enable them to extract from 
it the luxiirv of color. But the function of 
natural bodies is here selective, not creative. 
There is no color generated by any natural 
body whatever. Natural bodies have show- 
ered upon them, in the white light of the 
sun. the sum total of all pos'^ihlc colors, and 
their action is limited to the sifting of that 
total, the appropriating from it of the colors 
which really belong to them, and the reject' 
ing of those which do not. It will fix this 
subject in your minds if T say that it is the 
portion of light which tliey reject, and not 
that which belongs to them, that gives bodies 
their colors. — T yxdat.t. Lecturrs on Liqht, 
lect. 1. p. 31. (A., 1808.) 

1944. LIGHT, TERRESTRIAL, VA- 

RIED SOURCES OF — Phosphotu seenee of the 
Ocean. — As in ])olar light or the ele<*tn)' 
rnagnetii' storm, a current of brilliant and 
often colored light .streams through the at- 
mosphere in high latitudes, so also in the 
torrid zones between the tropics, the o<*enn 
simultaneously develops light over a space 
of many thousand square miles. Tfere the 
magical* effect of light is owing to the forces 
of organic Nature. Foaming with light, the 
eddying waves flash in phosphorescent 
.spark.s over the wide expan.se of waters, 
where every scintillation is the vital mani- 
festation of an invisible animal world. So 
varied are the sonrees of terrestrial light! — 
HiMiioi.DT Oosmoffy vol. i, p. 202. (IT., 

1897.) 

1945. LIGHT TRAVERSING PURE 
WATER— r ndimmed Rt'Jterfion through Moun- 
tain Lakf '. — 'this ** gem of the Sii-rra ” ( Lake 
Tahoe] is .-ituated at an elevation of 6,200 
feet above the sea, and is enclosed in all 
directions by rugged, forest-covered moun- 
tain slopes which rise from two to ov’er four 
thou.sand feet above its surface. Its rxpan.se 
is unbroken hy islands and has an area of 
between 192 *and 19.3 square miles. . . . 

On looking down on Lake Tahoe from the 
surrounding pinecfA*ered heights, one be- 
holds a vast plain of the most wondirful 
blue that ean he imagined. Near shore, 
where the bottom is of white sand, the 
waters have an emerald tint, but are so elear 
that ohjeets far benr.ith the surfaee may 
he readily distinguiihed Farther lakeward 


the tints change by insensible gradation 
until the water is a deep blue, unrivaled 
even hy the color of the ocean in its deepest 
and most remote parts. On calm summer 
days the sky, with its drifting cloud-banks, 
and the rugged mountains, with their bare 
and usually snow-covered summits, are mir- 
rored in the placid waters with such won- 
derful distinctness and such accuracy of de- 
tail tli.'it one is at a lo.ss to tell where the 
real ends and the duplicate begins. While 
lloating on the lake in a boat, the transpar- 
ciuw of the water give.s the sensation that 
one is suspended in mid-air, as every detail 
on the bottom, fathoms below, is clearly dis- 
eeriiiblo. 

In experimenting on the transparency 
of the waters, Professor John Le Conte 
found tliat a white disk 9.5 inches in 
diameter, when fastened to a lino and low- 
ered beneath the surface, was clearly visible 
at a dej)th of 108 feet. It is to be remem- 
bered that tin* light reaching the eye in such 
an experiment traverses through water 
twice the di-^tanee to which the disk is sub- 
merged, or. in the experiment referred to, 
216 feet. The only instance in this country 
in which waters have been found to be mon' 
transparent is in the great limestone-water 
springs of Florida. -^RrssEix lAikcs of Xorth 
Amcrira., eh. 4, p. 64. ((1. & Co.. 1895.) 

1949. LIGHT, « UNNATURAL,' » IN 
SOLAR ECLIPSE — Hungry Dog Rif uses Food 
--Court it rs of Louis .A'F. — 1 have spoken of 
the unnatural ” appearance of the light 
just before totality. This is* not due to ex- 
< ited fancy, for tluTC is something .so essen- 
tially ditTerent from the natural darkne-s 
of twilight that the brute creation shares 
the feeling with us. .Arago. for instance, 
mentions that in the eclipse of 1842, at Per- 
pignan, wliere he was stationed, a <1()g which 
had been kept from food twenty-four hour^ 
was, to test this, thrown .some bread jint 
before “totality” began. Tlie dog seized 
the loaf, began to devour it ravonousl\, aii'l 
then, as the appearance already described 
came on, he dropped it. The darkness lasi<>d 
some niinutes, but not till the sun canic 
forth again did the poor errature return to 
the food. It is no wonder, then, that men 
also, whether educated or ignorant, do not 
escape the impression. A party of the cour- 
tiers of I.,ouis XV. is said to have gathcn*<l 
round Cassini to witness an eclipse from the 
terrace of the Paris Ghservatory.and to have 
been laughing at the populace, who.se cries 
were heard as the light began to fade; when, 
as the iinnatnr.'il gloom came quickly on. 
sudden silence fell on them too, the panic 
terror striking through their laughter. 
Something eomnion to man and the hndc 
speaks at such times, if never before or 
again: something which is not altogether 
physical apprehension, but more liko the 
moral dismay when the shock of an 
quake is felt for the first time, and we nrs 
know that startling doubt, superior to rea- 
son, .’betber the solid frame of earth is rca , 
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and not “ baseless as the fabric of a vision.” 
— Langley New Astronomy , ch. 2, p. 41. 
(H. M. & Go., 1890.) 

1947. LIGHT, WAVES OF, ABOLISH 
EACH OTHER— Motion of Light Differs from 
That of Hound. — On the assumption that 
light was wave-motion, all his [Thomas 
Young’s] experiments on interference were 
explained; on the assumption that light 
was flying particles, nothing was explained. 
In the time of lluyghens and Euler a me- 
dium had been assumed for the transmission 
of the weaves of light; but Newton raised 
the objection that, if light consisted of the 
waves of such a medium, shadows could not 
exist. The waves, he eoiitendiMl, would bend 
round opaque bodies and produce the motion 
of light behind them, as sound turns a cor- 
ner or as waves of water wash round a rock. 
It was proved that the bending-round re- 
ferred to by Newton actually occurs, hut 
that the inflected waves abolish each other 
by their mutual interference. Young also 
discerned a fundamental difference between 
the waves of light and those of sound. 
Could you see the air through which sound- 
waves arc passing, you would observe every 
individual particle of air oscillating to and 
fro in the direction of propagation. Couhl 
you see the luminiferous ether, you would 
also find every individual particle making a 
small excursion to and fro; but here the 
motion . . . would be across the line 

of propagation. The vibrations of the air 
are longitudinal, those of the ether trans- 
versal. — TYNitAi.L f.ecturfs CH Lights lect. 
2, p. 59. (A., 1S08.) 

1 948. LIGHT WHERE SUN’S RAYS 
NEVER COME — ftotrs of Lights on Sides of 
Deep-sea FisJt — The Hcopelus. — We can dis- 
tinguish two kinds of phosphorescent organs 
in the deep-sea fish. There are the curious 
eye-like or ocellar organs situated usually in 
one or more rows down the sides of the 
fish’s body, forming as it were a series of 
miniature bullVeye lanterns to illuminate 
the surrounding sea, and various glandular 
organs that may be situated at the extrem- 
ity of the barbels or in broad patches behind 
the eyes or in other prominent places on the 
head and shoulders. Ocellar organs have 
been known for many years to occur on the 
sides of the interesting pelagic (\sh.Heopelus. 
Most of the species of this genus live in the 
open sea at moderate depths, coming to the 
surface only at night, but other species are 
found in almost every depth down to 2.000 
fathoms of water. — TT ickson Fauna of the 
,sVa, ch. 4, p. 77. ( A., 1S04.) 

949. « LIGHTHOUSE OF THE MED- 
ITERRANEAN T/ie Island Volcano of 
Htromholi. — Viewed at night-time, Strom- 
holi presents a far more striking and singu- 
lar spectacle. The mountain, owing to its 
preat elevation, is visible over an area liav- 

a radius of more than 100 miles. When 
1^*010 the deck of a vessel anywhere 
Within this area, a glow of red light [caused 


by the light of internal fires reflected from 
the overhanging cloud of vapor] is seen to 
make its appearance from time to time 
above the summit of the mountain; this 
glow of light may be observed to increase 
gradually in intensity, and then as gradu- 
ally to die away. After a short interval the 
same appearances are repeated, and this 
goes on till the increasing tight of the dawn 
causes the phenomenon to be no longer 
visible. The resemblance presented by 
Stromboli to a “ flashing light ” on a most 
gigantic scale is very striking, and the 
mountain has long been known as “ the 
lighthouse of the Mediterranean.” — Judd 
Volcanoes, ch. 2, p. 10. (A., 1S99.) 

1950. LIGHTING, METHODS OF— 

Torches Reach Down to Modern Days — 
(Deck and Roman Lamps — The Argand 
Rurncr. — Till this century wc used torches 
much as the ancient Romans did, but they 
are now seldom to bo seen, and by their dis- 
use the picturesque side of life loses many 
striking cflccts of torchlight glare and 
shadow on banquet and procession — the de- 
light of painters and poets. Not half the 
passers-by in old-fashioned streets now know 
that the extinguishers on the iron railings 
were to put out the links or torches carried 
to li"ht the company to their coaches. Tho 
candle looks as tho it might have been in- 
vented from the torch. The rushlight, made 
i of the pith of the rush dipped in melted fat, 
was in common u«e in Pliny’s time, as was 
also the wax or tallow candle with its yarn 
wick. The old classic lamp was a flattish 
oval vessel with a nozde (t. e., nostril) at 
one end for the wick to come out at. Simple 
as this construction is, it has had a long 
unchanged use. Museums have few Greek 
and Roman objects more plentiful than such 
earthenware lamps, nor more exquisite 
specimens of metal-work than the bronze 
ones; and to this day the traveler off the 
main road in Spain or Italy is lighted to 
his bedroom with a brass stand-lamp much 
after the manner of tho ancients, with its 
pickwick hanging to it by a chain. The 
; lamp only came into its improved modern 
make about a century ago, when Argand let 
the air in from below, and put on the glass 
chimney to set up a draft. — Tylor Anthro- 
pology. eh. 11, p. 27*2. (A., 1899.) 

1951. LIGHTNING, PHENOMENA OF 

— House Hteuck hp — Sleeper Strangely Pre- 
srrnd. — Professor Henry . . . stated that 
he had lately examined a house struck by 
lightning, which exhibited some effects of an 
interesting kind. The lightning struck the 
top of the chimney, passed down the interior 
of the flue to a point opposite a mass of iron 
placed on the floor of the garret, whore it 
pierced tho chimney; thence it passed ex- 
plosively (breaking the plaster) into a bed- 
room beloAV, where it came in contact with 
a copper boll-wire, and passed along this 
horizontally and silently for about six feet; 
thence it leaped explosively through the air 
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a distance of about ten feet, through a dor- 
mer window, breaking the sash, and scatter- 
ing the fragments across the street. It was 
evidently attracted to this point by the 
upper end of a perpendicular gutter, which 
was near the window. It passed silently 
down the gutter, exhibiting scarcely any 
mark of its passage until it arrived at the 
termination, about a foot from the ground. 
Here again an explosion appeared to have 
taken place, since the windows of the cellar 
were broken. A bed, in which a man w’as 
sleeping at the time, was situated against 
the wall, immediately under the bell-wire; 
and altho his body was parallel to the wire, 
and not distant from it more than four feet, 
he was not only uninjured, but not sensibly 
affected. The size of the hole in the chim- 
ney, and the fact that the lightning passed 
along the copper wire without melting it, 
show that the discharge was a small one, 
and yet the mechanical effects, in breaking 
the plaster, and projecting the window- 
frame across the street, were astonishingly 
great. — Henry On the Protection of House/t 
from Lightmnp, Scientific WriiingSf p. 232. 
(Sm. Inst., 1886.) 


1052. LIKENESS OF EMBRYOS OF 
DIVERSE I^EIIXGS— ‘Separation A tte7idant on 
Development. — It has been shown that gen- 
erally the embryos of the most distinct 
species belonging to the same class arc 
closely similar, but become, when fully de- 
veloped, widely dissimilar. A better proof 
of this latter fact cannot be given than the 
statement by Von Baer that “ the embryos 
of mammalia, of birds, lizards, and snakes, 
probably also of Clu Ionia, are in the earlie-^l 
states exceedingly like one another, both as 
a whole and in the mode of development of 
their parts; so much so, in fact, that we 
can often distinguish tlie embryos only by 
their size. In my possession are two little 
embryos in spirit, whose names I have 
omUted to attach, and at present I am quite 
unable to sny to 'what class they belong. 
They may be lizards or small birds, or very 
young mammalia, so eom])lete is the simi- 
larity in the mode of formation of the head 
and trunk in the-.e animals. The extremi- 
ties, however, are still ab'-ient in these em- 
bryos. But even if they harl existed in the 
earliest stage of their development we 
should learn nothing, for the feet (if lizards 
and mammals, the wings and feet of binN. 
no less than the hands and feet of men, all 
arise from the same fundamental foriii." 
[Compare Germs, 1368-7().J- Darwjn Origin, 
of Species, eh. 14, p. 458. ( Burt - ) 


I-IKEWESS, remarkable, 

OF ANIMAL AND PLANT- PuiiHlire Fhml 
of Sundew Resembles Gastric Juice of Ani- 
mals — A Commoyi Thought Ignites Tu'o 
Kingdoms . — The glands of Droscra [sun- 
dewj absorb matter from living seeds which 
are injured or killed by the secretion. They 
likewise absorb matter from pollen and 
from fresh leaves; and this is notoriously 


the case with the stomachs of vegetable- 
feeding animals. Drosera is properly an in- 
sectivorous plant ; but as pollen cannot fail 
to be often blown on to the glands, as will 
occasionally the seeds and leaves of sur- 
rounding plants, Droscra is, to a certain ex- 
tent, a vegetable feeder. . . . There is a 

remarkable accordance in the power of di- 
gestion between the gastric juice of animals 
with its pepsin and hydrocldoric acid, and 
the secretion of Droscra with its ferment 
and acid belonging to the acetic series. We 
can, therefore, hardly doubt that the fer- 
ment in both cases is closely similar, if not 
identically the same. That a plant and an 
animal should pour forth the same, or 
mearly the same, complex secretion, adapted 
for the same purpose of digestion, is a new 
and wonderful fact in physiology. — ^Darwin 
Insectivorous Plants, ch. 6, p. 110. (A., 

1900.) 

1 954. LIMBS, LOST, REMNANTS OF 

— Rudimentary Organs — IJind Legs of Ser- 
pents and Fishes. — An abundance of the 
most interesting examples of rudimentary 
organs is furni.shed by comparative osteol- 
ogy, or the study of the skeletons of verte- 
brate animals, one of the most attractive 
branches of comparative anatomy. In most 
of the vertebrate animals we find two pairs 
of limbs on the body, a pair of fore legs and 
a pair of hind legs. Very often, however, 
one or the other pair is imperfec^t; it is sel- 
dom that both are, as in the case of serpents 
and some varieties of cel-like fish. But 
some .serpents, viz., the giant serpents (boa, 
python), have still in the hinder portion of 
the body some useless little hones, which are 
the remains of lost hind legs. In like man- 
ner the niaininals of t)ie whale tribe 
(('ctacea), wbich have only fore legs fully 
developed (brenst fins), have further back 
in their body amAlior jiair of utterly super- 
fluous bones, which are remnants of unde- 
\ eloped hind legs. The same thing occurs in 
many genuine fishes, in which the hind legs 
have in like manner been lost. — Haeckel 
History of ('nation, vol. i, ch. 1, p. 14. (K. 
1*. & Co., lH!Mf.) 

1 955. LIMESTONE, HILLS OF, ONCE 
BENEATH SEA — Hintorical Antiquity Jh (feo- 
loffit-ally Recent. — W’e observe in Sicily a 
lofty table-land and bills, Bornetimes rising 
to {be height of 3,000 feet, capped with a 
limestone, in which from 70 to 85 per cent, 
of the fossil Testacea are specifically iden- 
tical with those now inhabiting the Mediter- 
ranean. These calcareou.s and other argil- 
laceous strata of the same age arc inter- 
sected by deep vallevH wdiich have been 
gradually formed by denudation, but have 
not varied materially in width or depth 
since Sicily wa.s first colonized by the 
Greeks, 'fhe limestone, moreover, which is 
of so late a date in geological chronology, 
was quarried for building those ancient tem- 
ples of Girgenti and Syracuse of which tjm 
ruins carry us back to a remote era 
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human history. If we are lost in conjec- 
tures when speculating on the ages required 
to lift up these formations to the height of 
several thousand feet above the sea, how 
much more remote must be the era when the 
same rocks were gradually formed beneath 
the waters! — ^Ltell Principles of Geology ^ 
bk. i, ch. 13, p. 185. (A., 1854.) 

1956. LIMIT OF HUMAN POWERS 

— Measuring Star Distances — The DarllVs 
Orbit Too Narrow — The Distance of hut 
One Star Fairly Measured. — To measure 
star distances the earth’s dimensions are 
altogether too small. No instrument which 
man will ever make would show the slightest 
difference in the direction of any star as 
soon from opposite sides of the earth. But 
precisely as the mea.surer of the moon’s dis- 
tance need not leave his observatory, or have 
a companion observer working at a distant 
station, if he prefers to trust to the earth’s 
rotation to sway his station from one side 
to the other — so the astronomer, unable to 
leave the earth to sock, as he would wish, a 
station millions of miles awa 5 % can never- 
theless avail himself of the earth’s motion 
of revolution around the sun, which in the 
course of six months will carry the earth 
from one side of her path to the opposite 
side, one hundred and eighty-three millions 
of miles aw’ay. One place and the other 
(any two opposite points of the earth’s 
orbit) may be regarded as two observing 
stations at the emls of a hasc-lino of this 
enormous length, laid down, as it were, to 
extend astronohiical survey from the solar 
system to the stars. 

It might be thought that this base-lino 
could not but be am ply suflicieiit for the pur- 
])ose in view. But so much vaster are the 
distances of the stars that until (piitc re- 
cent years this base-line provc'd altogether 
too short for effective measurement and 
even now only one star has had its distance 
fairly measured, while some nine or ten have 
had their distances roughly estimated. All 
the rest which have been tried lie so far be- 
yond our means of measurement as to show 
no signs whatever of change of place as the 
earth circuits around that orbit which to 
enr conceptions seems so enormous in ex- 
tent. — P roctor F.rpnnsc of Ifcavnu P- 241. 
(L. G. A Co., 1807.) 

1957. LIMIT OF “PERPETUAL 
SNOW ^'—^Snoipdine Highest under the Kguotor 
—Sonihem and Northern Slopes Compared 
'—Silent Victory of Sunshine . — That tem- 
perature is a very important factor in de- 
jormining the height of that line [the snow- 
hne] is obvious, and hence it follows that 

a rule ’he snow-line is higher the nearer 
the mountains are to the equator. On the 
jonth aide of Mont Blanc, in the Alps, the 
hnut of perpetual snow is about 9.000 feet 
«nove Rea-level, while on the Andes, near the 
is situated at about the height 

f 16,000 feet — higher than the highest sum- 
of the Alps. For the same reason the 


snow-line is usually higher on the side of a 
mountain exposed to the sun than on the 
side turned awhy from it. It i.s, for ex- 
ample, about 1,000 feet higher on the .south 
than on the north side of the Alps. — C jiis- 
iioLM Nature- Studies, p. 34. (Hum., 1888.) 

1958. LIMIT OF SENSITIVENESS IN 

RETINA — Ready Motion CompensaleH — Wide. 
Field of yisio7i Secured. — An optical defect 
which has long been known to ophthalmol- 
ogists — the inferiority in the sensitiveness 
of the retinal surface generally to that of 
the central spot known as the macula lutea 
— is shown by Professor Helmholtz to be 
fully compensated by the facility and rapid- 
ity witli wliich we move tlie eye, in such a 
manner as to bring the image of the object, 
or of any part of the object, which we wish 
to examine minutely, upon this sensitive 
spot; whilst the field over which our vision 
ranges with .suflieient distin(*tne.s 3 to see our 
special object in combination with its sur- 
roundings, is far larger than is attainable in 
any optical instrument of human contri- 
vance. — C ’arpkntku Nature and Man, lect. 
15, p. 423. (A., 188!).) 

1959. LIMIT OF THE POWER OF 

THE MICROSCOPE — Structure that Defies 
Microscopic Analysis. — Have the diamond, 
tlie amethyst, and the countless other crys- 
tals formed in the laboratories of Nature 
and of man no btructurc? Assuredly they 
have: but what can the microscope make of 
it? Nothing. It cannot be too distinctly 
borne in mind that between the microscopic 
limit and the true molecular limit there is 
room for infinite permutations and combina- 
tions, , . . This first marshaling of the 

atoms, on w’hieh all subsequent action de- 
pends. hafiles a keener power than that of 
the mieroseopo. When duly pondered, the 
complexity of the problem raises the doubt, 
m)t of the power of oui* instrument, for that 

7 u 7 . hut whether wc ourselves possess the 
intellectual elements which will ever enable 
us to grapple with the ultimate structural 
energies of Nature. — T ynuai.t. Fragments of 
Seicnee. vol. ii, eh. S, p. 125. ( .Xt, 1897.) 

1960. LIMIT OF VISUAL FIELD 
CONCENTRATES ATTENTION — Practical 
Perfection of the F.yc. — Now' w'hile the dis- 
advantage of the limitation of distinct 
vision to the macula lutea [the sensitive 
spot of the retina] is thus fully compen- 
sated, I hold that this limitation is posi- 
tively advantageous in this w'ay — that w'e 
see the ohjeet. or the part of the object, at 
which we Will to look with mueh greater 
distinctness than W'o should do if the wliole 
of the visual picture which w'c receive at 
one time were as complete and vivid as that 
portion of it which is formed on the central 
spot of the retina. For our mental recep- 
tivity of this picture depends upon the at- 
tention W’O give it; so that the more eom- 
plotoly our attention is oonc'cnt rated upon 
the thing at w’hich w'o specially wi^h to look, 
the more distinctly wo see it. The micro- 
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scopist well knows the great advantage of 
limiting his field of view when he is exam- 
ining objects of the greatest *difliculty. And 
every one who has been aecnstoined to visit 
picture-galleries is aware how much more 
fully he is able to appreciate a picture when 
he looks at it in such a manner that its sur- 
roundings are kept out of bis view. 

To be able to bring our fullest measure of 
visual power to bear upon any object we de- 
sire to examine, and at the same time to see 
surrounding objects with sutlieient distinct- 
ness for the recognition of their local rela- 
tion to it, is, thus, far more advantageous 
to us than would be the extension of that 
highest degree of visual power over the 
whole rang(‘ at once. Here again, therefore, 
the asserted imperfection of the eye as an 
optical instrument proves to be the very con- 
trary, when its structure and action are re- 
gar<led in their relations to the use we make 
of the organ, added force being tlius given to 
the final conclusion drawn by Professor 
Helmholtz that “ the adaptation of the eye 
to its function is most complete, and is seen 
in the very limits which are set in its de- 
fects.-’ Those who quote his previous state- 
ment. for the purpose of depreciating the 
perfection of the organ, are hound in hon- 
estv to cite this also. — Carpexter \aturc 
and Man, lect. lo. p. 420. (A., 1889.) 

1961 . LIMITATION, LAW OF-Ah, so- 
lute Sat isf act ion Possible. — We feel our own 
ignorance and our own helplessness, not 
because Ave have reached, but because we 
cannot reach, the limits of our intellectual 
powers, and because the desires which corre- 
spond to them are consequently h‘ft unsatis- 
fied. This is the ditference between our- 
selves and the lower animals. Wo can per- 
fectly understand the absolute limitations 
under which they lie, because in many of 
our lower f.aculties we share these limita- 
tions with the beasts. All their powers and 
many of our own are exerted without any 
sense of limitation, and this hecau-^e of tlic 
very fact that the limitation of them is 
absolute and complete, in their f)wn nature 
they admit of no larger ine. The field of 
effort and of attainable enjoyment is, as re- 
gards them, coextensive Avith tlie Avliole field 
in view. Nothing is seen, or felt, or wished 
for by them which may not be possessed. In 
such possession all ex«*rtion ends and all 
desire is sati-^fied. This is the hnv of every 
faculty subject to a limit wdiieh is absolute; 
and where this law docs not apply, there we 
may be sure that the limitation is not abso- 
lute, but conditional. — Ak(;yll I nitif of .Vtt- 
fwre, eh. 4, p. 77. Mliirt.) 

1962. LIMITATION OF IMPULSE 
AlfD MOVEMENT — Patojiic {Jimini^hed by 
Habit . — The first result of habit is that it 
simplifies the movements required to achieve 
a given result, makes them more accurate, 
and diminishes fatigue. 

“The beginner at the piano not only 
moves his finger up and down in order it) 


depress the key, he moves the whole hand, 
the forearm, and even the entire body, 
especially moving its least rigid part, the 
head, as if he would press down the key 
Avith that organ too. Often a contraction of 
the abdominal muscles occurs aa well. Prin- 
cipally, however, the impulse is determined 
to tlie motion of the hand and of the single 
finger. This is, in the first place, because 
the movement of the finger is the movement 
thought ofy and, in the second place, because 
its movement and that of the key are tlie 
movements avc try to 'perceive, along with 
the results of the latter on the ear. The 
more often the process is repeated, the more 
easily the movement follows, on account of 
the increase in permeability of the nerves 
engaged. lUit the more easily the move- 
ment occurs, the slighter is the stimulus 
required to set it up; and the slighter the 
stimulus is. the more its effect is confined 
to the fingers alone. Thus, an impuNe 
Avhieh originally spread its effect.^ over the 
whole hoily, or at least over many of its 
movable parts, is gradually determined to a 
sijigle definite organ, in Avhieh it eff<*et.s tlie 
<*ontraetion of a fcAV limited muscles. In 
this change the thoughts and pen'cptions 
Avhieh start the impulse acquire more and 
more intimate causal relations with a par- 
ticular group of motor nerve.s.” — S chneider 
y>rr mrnsrhlirhe Willr, quoted by James 
in Psychology, vol. i, ch. 4, p. 112. (II. H. & 
Vi\, 1899 .) 

196;i. LIMITS, FIXED, OF NATURAL 
SCIENCE — Ultimate KntitieH beyond Unman 
Knon lulgc. — Natural philosophy has a fixiMl 
boundary that she is not permitted to step 
across. It must he continually rememhere«l 
in spite of all discoveries that such thing-^ 
as light, electricity, and magnetism cannot 
he liroiight into experUmee because the 
human intellect has nothing hut a represen- 
tation of things that possess materiality. — 
l.iEHic Thierrhemic. p. 8. (Translated for 
Scientific SidoLigh ts.) 

1 964 . LIMITS OF HUMAN KNOWL- 
EDGE — ChemUttry StopH at Klementn — No Un- 
man Discovery (iocs licyond . — When we at- 
tempt to break up the variou.s materials 
around us into simpler parts we soon reach 
a cla.ss of substances which cannot he furtlier 
decomposed. Simple inspection will >»hoAv 
that granite rock, for example, is a niixtnro 
of three minerals, called feldspar, mica, and 
quartz. We know, also, that feldspar con- 
sists of alumina, pota.sh, and silica; that 
mica contains the same materials in dillei- 
ent proportions, and that quartz is silieij 
alone, l.astly, the chemists have discovered 
that alumina is composed of aluminum and 
oxygen, potash of potassium and oxygtm, 
and silica of silicon and oxygen. But here 
I Ave must stop; for Avhen you ask us of wh‘* 

I these last-named materials are made avc nn 
ourselves in the condition of the om P^' 
loHopher, who got on very well with his m 
eartl , supporting it on an elephant, and t 
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elephant on a tortoise, until he came to seek 
a resting-place for the tortoise ; but then his 
theory failed. So is it with our science. 
These undecomposed materials are the blocks 
on which the whole is built, and we are 
totally ignorant of what lies below. We 
call all substances which have never yet 
been decomposed, whatever may be their 
nature, chemical elements, and of such some 
seventy are now known. — Qookr Religion and 
Chemistry, ch. 3, p. 86. (A., 1897.) 

1005. Differences Unrec- 

ognized — Embryonic Cells Aoi Identical in 
structure. — When we are told that a mon«*r 
or an embryo-cell is the early stage of all 
animals alike, we naturally ask, Js it meant 
that all these cells are really similar, or is 
it only that they appear similar to us, and 
may actually be as profoundly unlike as the 
animals W’hich they are destined to produce? 

. . . There is, indeed, the he<«.t ground 

to suppose that the one-celled animals and 
the embryo-cells rcf(‘rred to have little 
in common except their general form. We 
know tluit the most minute cell must in- 
elude a suflicient number of molecules %»f 
protoplasm to admit of great variedics of 
possible arrangement, ami that these may he 
<'onnected with most varied p()ssil)ilities as 
to tlio action of forces. Further, the om- 
hiTo-eell which is produced by a particular 
kind of animal, and whose development re- 
Milts in the reproduction of a similar ani- 
mal, must contain j)ot(*ntially the parts and 
structures which are evolved from it; and 
fact shows that this may be alhrmed of both 
the embryo- and the sperm-cells where there 
are two sexos. Therefore it is in the higli- 
e-t degree probable tliat the eggs of a worm 
and those of man, th<i pos«iil)ly alike to 
our coarse methods of investigation, are as 
dissimilar as the animals that result from 
them. — Dawson Eads and Fancies in Mod- 
ern Hcicnce, lect. 1, p. 76. (A. 11. P. S.,) 

1900. Interior of Our 

Own Earth Unknown — Trivial Ej'idorations. 
— In entering upon any speculation^ or in- 
quiries concerning the nature of the interior 
of our globe it is ne<'essary before all things 
that we should clearly realize in oiir minds 
how small and almost intinitesimal is that 
part of the earth's mass which can be sub- 
jected to direct examination. The distarn'c 
from the surface to the center of our globe 
is nearly 4,000 miles, but the deej>est mine'- 
do not penetrate to much more than half 
a mile from the surface, and the deepot 
borings fall far short of a mile in depth. — 
Ji’Di) Fo/conoe^ eh. 11, p. 307. (-V., 1S99.) 

1967. Memory an Jlti- 

nrntc Fact of Consciousness — JSricnrr Has 
Ao Explanation, — When, for instance. 1 re- 
my graduation-day, and drag all its in- 
J^idents and emotions up from death’s dale- 
less night, no mechanical cause can explain 
^h>s process, nor can any analysis reduce 
to lower terms or make its nature seem 




other than an ultimate datum, which, 
whether we rebel or not at its mysterious* 
ness, must simply be taken for granted if 
we are to psychologize at all. However the 
associationist may represent the present ideas 
as thronging and arranging themselves, still, 
the spiritualist insists, he has in the 
end^ to admit that something, be it brain, 
be it “ ideas,” be it “ association,” knows 
past time as past, and fills it out with this 
or that event. And when the spiritualist 
calls memory an “ irreducible faculty ” he 
says no more than this admission of the as- 
sociationist already grants. — .T ames Psy- 
chology, vol. i, ch. 1, p. 2. (II. H. & Co., 
1899.) 

1968. Scwnce Must Leave 

^ome Transcendent Problems Unsolved — 
(treat Value of the Haying, / DoiVt 
Know .’* — The astronomer has no choice but 
lo deal with the evidence supplied to him. 
It would he very convenient if he would 
invent evidence, and he might in this way 
give a much more striking and satisfactory 
account of the mysteries of the star depths. 
But what we want is the truth; and the 
truthful astronomer must often he content 
to give that answer which was the favorite 
reply, we are told, of the eniimuit French 
mat hematiciaji, J.ngrange, “ I don’t know.” 

I remember how on one occasion I was 
a^ked, at 11)0 close of a lecture on the star 
depths, why T liad not told my audience the 
true shape of the sidereal universe — that is, 
its relative length, breadth, and depth. I 
replied in ellVct that before I could give 
tliis information I must first possess it my- 
self, and that as yet no man possessed it. 

1 could ])erceive that the audience were 
very far from satisfied with this reply. But 
1 might have occasiemed even more dissatis- 
faction if 1 had said, what is in all proba- 
bility the real truth, that not only is man 
noAv ignorant of tl\e configuration of the 
sidereal universe, but he can never hope to 
attain exact knowledge on the subject. — 
Fhoctor Expanse of Heaven, p. 80. (L. 

C. & Co., 1897.) 

1 909. LIMITS OF HUMAN PERCEP- 
TION HIDE CELESTIAL GLORY—Satw/^i 

as Revealed by Teh scope. — We turn on Sat- 
urn a ])owerful telescope on some calm, 
clear night, when the air is well suited for 
f»hservation, and we see the most beautiful 
]>icture (‘oneeivahle — a glorious orb. the siir- 
fa<'e resplendent witli the most beautiful 
colors, blue at the poles, yellow elsewhere, 
(•ro»ed by a ereamv white central belt, and 
llecked with spots which under favorable 
rireum-itanees show brown, and purple, and 
ruddy tints. The most w’onderfiil part of 
the iucture, however, is the amazing ring- 
system, not a mere ring, as it is so often 
shown, hut a complex system of rings, each 
<nirionsly variegated in eolor, while the in- 
nermost (riehly purple under favorable ob- 
I serving conditions) is unique among celes- 
1 tial objects in being transparent, so that 
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the orb of the planet can be seen through 
this ** crape-veil ring,’’ as astronomers have 
called it. — P koctor Expanse of Heaven, p. 
94. (L. G. & Co., 1897.) 

1070. LmiTS OF HUMAN THOUGHT 

— In/initr Al inuteness and Infinite Vastnrss 
Ha ff I e.—W hilt notion can you form of the 
inagni tilde of such particles [the ulti- 
mate particles of matter] ? The distances 
of stellar space give us simplj a be- 
wildering sense of vastness, without leav- 
ing any distinct impression on the mind; 
and the magnitudes with which wc have 
here to do bewilder us equally in the op- 
posite direction. W'e are dealing with in- 
finitesimals, compared with which the test- 
objects of the microscope are literally im- 
mense. — Tyndall Fragments of Science, vol. 
ii, ch. 8, p. 1*22. (A., 1897.) 

1071. The Infinity of 

Space . — We cannot think of >\ydcc as tiniti*, 
for wherever in imagination we erect a 
boundary we are compelled to think of space 
as existing beyond it. Thus by the incessant 
dissolution of limits we arrive at a more or 
less adequate idea of the infinity of space. — 
Tyndall Fragments of Science, vol. i, ch. 1, 
p. 3. (A„ 1897.) 

197*5. The Universe Un- 

solved. — I compare the mind of man to a 
musical instrument with a certain range of 
notes, beyond which in both directions ex- 
ists infinite <ilence. The phenomena of mat- 
ter and force come within our intellectual 
range; but behind, and above, an<l around 
us the real mystery of the universe lies un- 
solved, and, as far as wc are concerned, is 
incapable of solution. — Tyndall Fragnu nts 
of Scicjire, vol. ii, ch. 15. p. 393. (A., ilHH).) 

1973. LIMITS OF PHYSICAL SCI- 

ENCE — Never Suti-njlfs Soul. — Lange <‘on>i«l- 
ers the relation of Kpiciirus to the gods 
subjective; the indication, probably, of an 
etnical requirement c»f his own nature. • Wc 
cannot read history with open eyes or study 
human nature to its depths, and fail to dis- 
cern such a requirement. Man mwer has 
been and he neva-r will be •-ati--ti»-d with 
the operations and pnjdints of the under- 
standing alone; lienee pliy-.i<‘al ‘-riiaice can- 
not coTcr all the demands of his nature. — 
Tyndall Fragments of Sri*n<r, vol. ii, eh. 
9, p. 141. (A., 1897.) 

1974. LIMITS OF THE DOCTRINE 

OF EVOLUTION— Facts of this kind [per- 
manence of various from geologic; 

times] are undoubtedly fatal tp any form of 
the doctrine of evolution uhich postulates 
the supposition that there is an intrinsic 
necessity, on the part of animal forms which 
have once come into existence, to undergo 
continual modification; and they are as dis- 
tinctly opposed to any view which involves 
the belief that .such modification as may 
oirur mu^t take place at the same rate in 
all the different type.*, of animal or vege- 
table life. The facts, a.s f h.ave placed them 


before you, obviously directly contradict any 
form of the hypothesis of evolution w’hich 
stands in need of these two postulates. — 
Huxley American Addresses, lect. ii, p. 38. 
(A., 1898.) 

197;;. LIMITS TO EDUCATIONAL 
USE OF SCIENTIFIC THEORIES-I have 
never advocated the introduction of tin* 
tlu'ory of evolution into our schools. I 
should even be disposed to resist its intro- 
duction before its meaning had been better 
understood and its utility more fully recog- 
nized than it is now by the great body of the 
eommunity. The theory ought, I think, to 
bide its time until the free conflict of dis- 
eovery, argument, and opinion has won for 
it this recognition. — Tyndall Fragments of 
Science, vol. ii, eh. 15, p. 399. (A., 1900.) 

1979. LIMITS TO MAGNIFYING 
POWER OF TELESCOPE— The exceedingly 
high magnifying powers employed by Her- 
sehel constituted a novelty in optical as- 
tronomy to which lie attached griMit impor- 
tance. Yet the work of ordinary observation 
wfuld be hindered rather than helped by 
them. Tile attempt to increase in this man- 
ner the efiicaey of the telescope is speedily 
checked by atmosplierie, to say nothing of 
other dillieiilties. Precisely in the same pro- 
portion as an object is magnified, the <!!<- 
turhanees of the medium through which it 
is seen are magnified also’. Even on the 
cleare-t and most tranquil nights the air is 
never for a moment really still. The rays of 
light traversing it are eontinually broken by 
minute flint nations of refractive power 
caiHeil liy ehang(*s of temperature and pres- 
Mire, ami the currents which these engender. 
With j-uch luminous quiverings and wavir- 
ings the astronoincu' lias always more or loss 
to reckon; their absence is simply a ques- 
tion of degree; if sunieienlly inagnifici], 
they are at all times capable of rendering 
oh'.erv.'ition iiiqiossihle. — Cl-EUKE History of 
Astronomy, pt. i, eh. 6, p. 137. ( Bl., 1803.) 

1977. LINKS BETWEEN EURO- 
PEAN AND AMERICAN SPECIES-y>h>;o/i 

and Hear in .Yen; and Old World . — If species 
were in reality uneonneeted liy eoinmon an- 
cestors, then it would necessarily follow 
that, as our knowledge of any gronj) in- 
crea.sed, the separations between tlie ditfer- 
ent spe<*ies would become more and more 
unmistakable. On the eoiitrarv, however, it 
is a well-known fact that the difficult genera 
become still more dillicult as they are more 
pr<ifnnndly studied. If, indeed, we eonsidcr 
existing forms only, no doubt the distinc- 
tions between the greater number of spci’ics 
are well marked, nor does any one expect to 
find a living sorie.s of links between them. 
The intermediate forms lived inTertiary 
Quaternary times. Thus, directly we eoin- 
menre to study the extinct forms, ajl th<* 
eonveni^'nt lines of separation gradually 
thin out. ... To take only two caaes 
from the group of Quaternary mammalia’ 

. . the European and American bisons, 
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which are now quite distinct, are connected 
by the Bison priscusy while between our 
brown bear and the ^jzzly hear of the 
Rocky Mountains a series of links has been 
discovered among the abundant remains in 
the bone-caves. — A vebuuy Prehistoric Times, 
ch. 9, p. 289.* (A., 1900.) 

1078. LISBON, EARTHQUAKE OF 

— Sixty Thousand Persons Perish in Six 
Mmutes. — In no part of the volcanic region 
of southern Europe has so tremendous an 
earthquake occurred in modern times as 
that which began on the 1st of November, 
1755, at Lisbon. A sound of thund<T was 
heard underground, and immediately after- 
wards a violent shock threw down the. 
greater part of that city. In the course of 
about six minutes sixty thousand persons 
perished. The sea first retired and laid the 
bar dry; it then rolled in, rising fifty feet 
or more above its ordinary levrd. The moun- 
tains of Arrabida, Estrella, Julio, Marvan. 
and Cintra, being some of the largest in 
Portugal, were impetuously shaken. a'< it 
were, from their very foundations; and some 
of them opened at their summits, which 
were split and rent in a wonderful manner, 
huge masses of them being thrown down 
into the subjacent valleys. Flames are re- 
lated to have issued from these mountains, 
which are supposed to have been electric; 
they are also said to have smoked, but vast 
clouds of dust may have given rise to tliis 
appearance. — L yei.l Prinrijdrs of f/ro/o//)/. 
hk. ii, ch. 29, p. 495. (A., ISot.l 

1970. LOCATION OF OBJECTS IN 
SPACE — Due to thfint Action of the Tv'o Kyts. 
— With the reference of objects to dilTcrcnt 
distances in space, the world of pcncptioii is 
placed outside of us. and is ditVerentiated 
into an infinite diversity of content, \ltho 
the spatial relations which we ascrihe to 
e.xternal objects may at the outset often be 
inctnnplete ami deceptive, still the dcci'^ivc 
step has been taken with the very introduc- 
tion of tho.se relations. The ceaseless activ- 
ity of our sense-perception is cou'^tantly at 
work in the endeavor to pt*rfcc*t our idca'^. 
It furnishes us with new' ideal iniial groups, 
and corrects the most serious errors in those 
already acquired. All the senses cooperate 
in this work, each revising and >upph‘ment- 
ing the others. Rut it is primarily the 
common action of the two coordinate organs 
of vision to which we owe the great e-^t part 
of our ideational development. There are 
no other organs which so directly supple- 
ment and correct each other's ])erccptions. 
and which thus give so great an iinpulie to 
the fusion of scjiarate perc»‘ptions into a 
single idea, as the two eves. — Wi nut Psu- 
chotoffyy leet. 12, p. 181. (Son. X' ('o.. 18911.1 

1 080. LOCKJAW, OR TETANUS, IN 

grasp of science— /?»/c ciinn , Inniyiiifi - 

canty^ Producing Terrible Pesiilf — (^ure by 
opposing Knil in Tfs Stronghold . — Tetanus 
occurs in xnan and horses most cofuinonly. 
tho it may affect other animals. There is 


msually a wound, often an insignificant one, 
which may occur in any part of the body. 
The popular idea that a severe cut between 
the thumb and the index-finger leads to 
tetanus is without scientific foundation. As 
a matter of fact, the wound is nearly always 
on one or other of the limbs, and is infected 
simply because they come more into contact 
wdth soil and dust than does the trunk. It 
is not the locality of the wound nor its size 
that affects tlio disease. A cut witH a dirty 
knife, a gash in the foot from the prong of a 
gardener’s fork, the bite of an insect, or 
even the prick of a thorn has before now 
set up tetanus. Wounds which are jagged, 
and occurring in absorptive tissues, are 
tho.se most fitted to allow the entrance of 
the bacillus. The wound forms a local 
inanufaclorv, so to speak, of the bacillus 
and its secreted poisons; the bacillus al- 
ways remains in the wound, but the toxins 
may pass tbrougheut tho body, and are 
c«ipccially absorbed by the cells of the cen- 
tral nervous system, and thus give rise to 
the .spasms wliich characterize the disease. 

. . . Kvid(‘n(>e has recently been forth- 

coming at the Pasteur Institute to support 
the theory that tetanus is a nervous disease, 
more or less allied to rabies, and is best 
treated by intracerebral injections of anti- 
t(»xin. whicli then has an opportunity of op- 
posing the toxins at their favorite site. — 
Nkavm.\n Bacteriay eh. 5. p. 168. (G. P. P., 
1890.) 

1981. LOCOMOTION, PRIMITIVE— 

Men as ('arrict's — First Farriagc in Eng^ 
hind — First Stagr-roaches . — Tn all previous 
ages the only modes of traveling or of con- 
veying goods for long distances were by 
employing either men or animals as the car- 
riers. Wherever th(‘ latter were, not used 
all loads had to be carried by men. as is still 
the case over a large part of Africa, and as 
Avas the c.’i'^e over almost the whole of 
.\merica l)efore its discovery by the Span- 
iards. 

lint throughout Europe and Asia the 
hor^e wa< dmiiosticated in very early times, 
and was u^od for riding and in draw ing w'ar 
rbariots; and tliroughout the ^liddle Ages 
)»ack]ior<es were in universal use for carry- 
ing various kinds of goods and ]>roduco. and 
^addlc-liorscs for riding. All journeys Avere 
then made on lior.sehack. and it wa.s in com- 
paratively recent times that wheeled ve- 
hicles for traveling in came into general use 
in England. The very first carriage w*a3 
made for (jueen Elizabeth in 1568; the first 
that plied for hire in London were in 1625, 
c.nd the first stage-eoaehes in 1<>59 . — Wal- 
I ACE The Wonderful Century, eh. 1. p. 5. 
(D. M. ct Co.. 1800.) 

1982. LOGIC AND SCIENCE -JtJm- 

riahililg of Natural Lair . — 'rheye are scien- 
tific men who assert that the interposition 
t»f Providence is impossible and prayer an 
ahsnrditv, because the laws of Nature are 
proved invariable. Tnferenees are drawn not 
so mneh from particular seionee.s as from 
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the logical nature of science itself. Now I 
may state that my own studies in logic lead 
me to call in question such negative infer- 
ences. Laws of Nature are uniformities ob- 
served to exist in tlie action of certain 
material agents, but it is logically impos- 
sible to show that all other agents must 
behave as they do. — ^J evons quoted by 
Stl'CKEXUEKG hit. to the Htudy of Philoso- 
l)hy, p. 403. (A. & S., 1802.) 

1083. LOGIC NO GUARANTY OF 
TRUTH — That a conclusion is deduced by 
the strictest logical method from an uncer- 
tain premise does not give it a hair’s 
breadth of certainty or of value, — Helm- 
holtz Popular Lectures, lect, 5, p. 213. (L. 
G. & Co., 1898.) 

1984. LOGIC OF PLAY— Fouwfe on 
Native Impulses. — The impulse to play in 
special ways is certainly instinctive. . . . 
All simple active games are attempts to 
gain the excitement yielded by certain 
primitive instincts, through feigning that 
the occasions for their exercise are there. 
They involve imitation hunting, fighting, 
rivalry, acquisitiveness, and construction, 
combined in various ways; their special 
rules are habits, discovered by accident, 
selected by intelligence, and propagated by 
tradition; but unless they were founded in 
automatic impulses, games would lose most 
of their zest. — .Tames Psifcholoqy, vol. ii, ch. 
24, p. 427. (H. H. & Co.‘ 1899.) 

1085. LONELINESS, DELIGHT IN— 

Laryer Fellotcship ivith Universe. — I was 
soon upon the ice, once more alone, as I 
delight to be at times. As a habit going 
alone is to be deprecated, but sparingly in- 
dulged in it is a great luxury. There are no 
doubt moods when the mother is glad to get 
rid of her offspring, the wife of her hus- 
band, the lover of his mistress, and wlicn it 
is not well to keep them together. And so, 
at rare intervals, it is good for the soul to 
feel the full influence of that “ society where 
none intrudes.” When the work is clearly 
within your power, when long practise has 
enabled you to trust your own eye and judg- 
ment in unraveling crevasses, and your own 
ax and arm in subduing their more serious 
difficulties, it is an entirely new experience 
to be alone amid those sublime scenes. The 
peaks wear a more solemn aspect, the sun 
shines with a more effectual fire, the blue 
of heaven is more deep and awful, and the 
hard heart of man is often made as tender 
as^a child’s. You contract a closer friend- 
ship for the universe in virtue of your more 
intimate contact with its parts.— all 
Hours of Exercise in the Alps, ch. 10, p. 116. 
(A., 1898.) ’ * 

1^86. LONGEVITY AMONG THE 
DEWS — RekUively^ Slight Infant Mortality — 
The duration of life among the Israelites is 
notabljr much greater than that among 
Christians. Even in infanev the mortality 
of the first is relatively less than that of the 
latter. In the county of Wieselburg, where 


observations were made for tw’enty- three 
years, the mortality during the first year 
of life was as follqws; 

Among 1,000 Jewish children 41 denthi 

“ 1,000 German ; 183 “ 

“ 1,000 Hungarian “ 167 ” 

“ 1,000 Croatian “ 146.9 ** 

The age of twenty is attained : 

By 520.0 Jews in a thousand. 

519.0 Germans in Altenburg. 

** 445.8 Hungarians in Mether. 

** 395.4 Croats in Galtendorf. 

According to these results, the average 
life for the Israelites is 46.6 years, for the 
(lermans 26.7, for the Croats 20.2; for the 
Hungarians the absence of statistics of birth 
prevents an estimate. For Austria the av- 
erage age is 27.6. — Galters Dir Lehens^ 
Uhancen der Israclitcn gegenUber den christ- 
lichen Uonfessionen : biostatische Studien 
(Vierteljahrsschrift fiir die praktische HeiU 
kundc. Hand ii, p. 19). (Translated for 
Scientific Side-Lights.) 

1087. LONGEVITY A RESULT OF 
ADVANCED CIVILIZATION — Scienee 
Lengthens Human Life. — Systems of phi- 
losophy and forms of religion find a meas- 
ure of their influence on humanity in census 
returns. ... As Dr. Jarvis, in his re- 
])ort to the Massachusetts Board of Health, 
has statetl, at the epoch of the Reforma- 
tion, “ the average longevity in Geneva Wiis 
21.21 years; between 1814 and 1833 it was 
40.68; as large a number of persons now 
live to seventy years as lived to forty three 
hundred years ago. In 1693 the British 
(Jovernment borrowed nioney by selling an- 
nuities on lives from infancy upward, on the 
basis of the average longevity. The contract 
was profitable. Ninety-seven years later 
another tontine, or scale of annuities, on the 
basis of the same expectation of life as in 
the previous century, w’us issued. These 
lattrT annuitants, however, lived so niudi 
longer than their predeeessors that it proved 
to be a very costly loan for the government. 
It w’as found that while ten thousand of 
each sex in the first tontine died under the 
age of tw'cnty-eight, only five thousand seven 
hundrcHl and seventy-two males and six 
thousand four hundred and sixteen females 
in the second tontine died at the same age 
one hundred years later.” — Draper Con flirt 
heticeen Religion and Science, (A., 1876.) 

1 088. LOSS, APPARENT, OF NITRO- 
GEN — Baeteria Restore It to the Soil . — In the 
or<liiiary processes of vegetation there is }« 
gradual draining of the soil and a passing 
of nitrogen into the sea; the products of de- 
composition pass from the soil by this drain- 
age, and are lost ” as far as the soil is 
concerned. Many of the methods of sewage- 
disposal are in reality depriving the land 
of the retxirn of nitrogen which is its neces- 
sity. Again, nitrogen is freed in expansions 
of gunpowder, nitroglycerin, and dynamite, 
for whatever purpose they are used. Henc 
the great putrefactive ** loss ” of nitrogen, 
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with its subsidiary losses, contributes to 
reduce this essential clement of all life ; and 
if there were no method of bringing it back 
again to the soil it would seem that plant- 
life, and therefore animal-life, would speed- 
ily terminate. 

*It is at this juncture, and to perform this 
vital function, that the nitro^^n- fixing [ni- 
trifying] bacteria play their wonderful 
part: they bring back the free nitrogen 
and fix it in the soil. — Newman liacUrta, 
ch. 5, p. 160. (G. P. P., 1899.) 

1989. LOSS NOT EASILY REPAIRED 

^Removal of Rarth*8 Vegetable Covering — 
Deserts May Remain Desolate [or Ages , — 
The origin of this absence of plants over 
large tracts of land, in regions characterized 
on every side by the most exuberant vegeta- 
tion, is a geological phenomenon which has 
hitherto received but little attention; it un- 
doubtedly arises from former revolutions 
of Nature, such as inundations, or from vol- 
canic convulsions of the earth’s surface. 
W hen once a region loses its vegetable cov- 
ering, if the sand is loose and devoid of 
springs, and if vertically ascending currents 
of heated air prevent the precipitation of 
vapor, thousands of years may elapse be- 
f(tre organic life can penetrate from the 
green shores to the interior of the dreary 
waste. — Humboldt Vieus of Nature, p. 21 d. 
(Hell, 1896.) 

1990. LOSS OF PRIMITIVE SIM- 
PLICITY — Civilisiition Not an Cnmixed Cain 
— Womanly Arts Sot /aiprorr 'there 
ought to be no doubt that in every ca^e 
where the savage was fortunate enough 
obtain tlie knife, his carving and whittling 
were better done. There is a marvelous dif- 
ference between carving, on the one hand, 
man’s work chiefly, and basketry or j)olti‘ry, 
on the other, conservative womairs work. 
In no tribes were the two last-named arts 
bettered by contact with the higher race. 
The work was done with the hands almost 
wholly. Tlie tools w’cre of the simplest 
character. The harsh iron awl was not to 
good as the smocjth-pointed bone awl, of 
wliich hundreds have been found, and the 
pride in personal endeavor departed with 
the quenching of the tribal spirit. The pot- 
ter’s wheel, such as it was three centuries 
ago, was only a barrier to the unnuvhanical 
sex. Therefore those who constantly a.ssert 
that prejudice made it impossible for the 
savage to better himself in the a<loption of 
the white man’s devices catch only half a 
truth. — Mason The Man*s Knife among the 
North American Indians (Report of the 
IJ- S. National Museum for 1S97, p. 727). 

^ 1991. LOSS THROUGH DISUSE- 

^l^ophy of Optic Nerve — The Mole Has True 
Eyes. — This animal [the mole], whose pc- 
^nliar habits are knowm to every one, has 
true eyes, from which none of the essential 
parts of the eyes of the Vertebrata are 
absent, altho these parts are all of the 


simplest, almost of embryonic structure. 
The whole eye is very small, deeply embed- 
ded in muscles, and quite covered by the 
skin, so that it is quite invisible externally. 
The lens consists of a very small number 
of minute and little altered embryonic cells; 
the retina, in the same way, is much simpler 
than in the eyes of other Vertebrata. True 
degeneration, then, such as makes the eye 
incapable of seeing, has not taken place; 
nevertheless the eye of the mole is reduced 
to almost total inefticiency even wdicn by 
chance it has an opportunity for using it. 
Thi.s almost total hlindnc.ss in the mole is 
the result solely of complete degeneration 
of the optic nerve, so that the images which 
are probably formed in the eye itself can 
never he transmitted to the aniinars con- 
sciousness. Occasionally, however, the mole 
even <*an see a little, for it has been found 
that both optic nerves are not always de- 
generate in the same individual, so that one 
eye may remain in communication with the 
brain while tlic other has no connection with 
it. In the oinliryo of the mole, however, and 
without exccf)tion, both eyes are originally 
connected with the brain by well -developed 
optic nerves, and so theoretically cHicient. 
'I'll is may iiuh'cd be regarded as a junTectly 
(onclusive proof that the blind mole is de- 
scended from ]>rogcnitors that coidd see; it 
would seem, too, to prove that the blindness 
of the fully grown animal is the result, not 
of inheritance, hut of the directly injurious 
ctTi‘cts of darkness on the ojitit? nerve in 
caeli individual. — Semper Animal Life, ch. 
:i. p. 79. (A., 1881.) 

1992. Atrophy of Winga 

of (treat Auk . — One of the characteristic 
waUr-hirds of our North Atlantir coasts is 
the razor-billed auk. . . . During the 

winter it migrates southward as far as Long 
Nland. Flight is therefore a necessary fac- 
ulty, and we find the bird with ^Yell-de- 
vclopcd wings, wliieh it uses effectively. 
Wc can. however, imagine conditions un- 
der which it would not be necessary for the 
razor-bill to lly. It might become a per- 
manent resident of isolated islands, laying 
its egg on accessible beaches. Already an 
c\])crt divtT, obtaining its food in the w’a- 
ter, it would not be obliged to rise into 
the air, and, as a result of disuse, the wings 
would finally become too small to support 
it in aerial flight, tho fully answering the 
purpose of oars. Apparently this is what 
has happened in the case of the razor-hilled 
auk’.s relative, the flightless, extinct great 
ank. 'fhe razor-hili is sixteen inches long 
and its wing meafiures eight inches, w^hile 
tho groat auk, wdth a length of thirty inches, 
has a wing only five and throe- fourths inches 
in length. Aside from this diffVrehce in 
measurements these birds closely resemble 
each other. So far as w’e arc familiar with 
the great auk’s habits, they agreed with 
those of the h>qiothetical ease 1 have just 
mentioned, and w^e are warranted, I think, 
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in assuming that the bird lost the power of 
flight through disuse of its wings. — C hap- 
man Bird-Life^ ch. 2, p. 20. (A., 1900.) 

1003. Magnet Mmt Work 

or Perish — Man Made for Usefulness, — If 
made of the best of steel for the purpose, 
and hardened and tempered in just the right 
way, [the magnet] will hold its eliarge if it 
is given something to do. If a piece of iron 
is placed across its poles it also becomes a 
magnet, and its molecules turn and work in 
harmony with those of the mother-magnet. 
These magnetic lines of force reach around 
in a circuit. Even before the iron, or “ keep- 
er,” as it is called, is put across its poles 
there are lines of force reaching around 
through the air or ether from one pole to 
another. ... As long as we give our 
magnet something to do, up to the measure 
of its capacity, it will keep up its power. 
We may make other magnets with it — 
thousands, yea, millions of them — and it 
not only does not lose its power, but may 
be even stronger for having done this work. 
If, however, we hang it up without its 
“ keeper,” and give it nothing to do, it grad- 
ually returns to its natural condition in 
the home circle of molc<'ular rings. Little 
by little the coercive force is overcome by 
the constant tendency of the molecule to 
go back to its natural position among its 
fellows. 

The magnet furnishes many beautiful les- 
sons, as indeed do all the natural phenome- 
na. Every man has within him a latent 
power that needs only to be aroused and 
directed in the right way to make his in- 
fluence felt upon his fellows. Tdko the mag- 
net, the man who uses his power to help his 
fellows up to the measure of his limitations 
not only has been a l)enefact<»r to race, 
but is himself a stronger and better man 
for having done so. Ihit, again, like the 
magnet, if he allows these (Jod-given jmw- 
ers to lie still and niMt for want of legiti- 
mate use be gradually lo.-^es tli(‘ j)ower he 
had and becomes simply a moving thing 
without influence or use in a world in wliicli 
he vegetates. — Ei.isu.v Guay Safurrs Mir- 
acles, vol. iii, ch. 4, p. 30. ( F. H, d’ If., 

1000 .) 
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Plants . — Among a number of plant' the 
power of sclf-a'-siuiilatinn has been entirely 
lost. They develop no green leaves, but 
have the peculiarity of penetrating the ro<)ts 
and the main stalk of other ]>lants with 
their rootlets, of intergr^nving with them 
completely, and of employing for themselves 
the combinations of f-arbori prejiarerl by 
other plants for their own use. — E noi.kk 
lieher das Pflanzfnhhm untrr dcr Urdr. 
(Translated for SrUntific SuU Lirihts.) 

1995. LOVE CONVERTS PAIN TO 

JOY — Ang Strong KinoLion Makes Man Insen- 
aihle if) Pain. — It is a^ truly our nature not 
to feel pain fiom tne ordinarily painful 


things at some times as it is to feel them 
painful at others. In this respect, the power 
of love to take away pain is not peculiar. 
Love, when it is strong, can banish pain; 
but in this it is only like all strong emo- 
tions: it is peculiar in its power of ma- 
king what is ordinarily painful a source of 
joy, and this a joy of the highest and most 
exquisite kind. We all know this. We not 
only are willing, we rejoice, to bear an or- 
dinarily painful thing for the benefit or 
pleasure of one whom we intensely love. 
Within certain limits, indeed, but still most 
truly, the bearing pain for such an end is 
a privilege to be sought, not a sorrow to be 
shunned. Universal experience proves this: 
it is one of the broad, familiar features of 
human life. — Hinton The Mystery of Pain, 
p. 20. (Hum., 1893.) 

1 909. LOVE NOT A PRODUCT OF 
SEX OR MARRIAGE — Wedlock 

among rages — The Child Awakened Lore 
— United Parents. — With all [other] bar- 
riers removed it might now be supposed that 
the proc-oss was at last complete. But one of 
the surprises of evolution here aw'aits ns. 
.Ml the arrangements are finished to fan th« 
llame of love, y(*t out of none of them was 
love itself begotten. The idea that the ex- 
istence of sex accounts for the existence of 
love is untrue, ^farriage among early races 
. . . has nothing to do with love. Among 
savage peoples the phenomenon everywhere 
confronts us of wedded life without a grain 
of love. Love, then, is no necessary ingre4i- 
ent of the sex relation; it is not an out- 
growth of passion. Txive is love, and has 
always Ix'en love, and has never been any* 
tiling lowcT. Whence, then, came it? If 
neith'T the husband nor the wife bestowed 
this gift upon the world, who did? It was 
a little child. Till this appeared, man’s af- 
fection was non-existent; woman’s was fro- 
zen. Tlie man did not love the woman; 
the woman did not love the man. But one 
day from its mother’s very heart, from a 
shrine which her luishand never visited nor 
knew' was there, which she herself dared 
scarce atknowledgc, a <‘hild drew forth tlie 
first fresh hud of a love which was not pas- 
sion, a love which was not selfish, a love 
which was an incense from its Maker, and 
who.se fragrance from tliat hour W'cnt fortli 
to sanctify the w'orld. Later, long later, 
through the same tiny and unconscious in- 
tcrmcdiary, the father’s soul W'as touchcib 
And one day, in the love of a little child, 
father and mother met. — Drummond Ascent 
of Man. eh. 9, p. 30r>. (J. P., 1900.) 

1 997. LOVE, THE MOTHER'S, UN- 
RIVALED — The passionate devotion t 
inolher -ill herself, perhaps — to a sick or 
'dying* child is perhaps the most simply 
beautiful moral spectacle that human •* 
a.fl*ords. Contemning every danger, 
ing over every difficulty, outlasting all la- 
tigue, woman’s love is here invincibly 
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perior to anything that man can show. — 
Jambs Psychology, vol. ii, ch. 24, p. 440. 
(H. H. & Co., 1899.) 

1998. LXJXURIANCE OF NATURE— 

Rapid Growth of Coral, — ^The reefs on which 
these corals grow are very irregular in form, 
arc full of cavities, and have not a solid flat 
surface of d(?ad rock, like that surrounding 
the lagoon ; nor can they be nearly so hard, 
for the inhabitants by the aid of crowbars 
made a channel of considerable length 
through these reefs, in which a schooner, 
built on the southeast islet, was floated out. 
It is a very interesting circumstance that 
this channel, altho made less than ten years 
before our visit, was then, as we saw, almost 
choked up with living coral, so that fresh 
excavations would be absolutely necessary 
io allow another vessel to pass through it. — 
Darwin Coral Reefs, ch. 1, p. 19. (A., 

1900.) 

1999. LUXURIANCE OF TROPICS 

’■^Forest Sttperimposed on Forest. — There 
seems to be no forest region in the world 
comparable with that of llnizil; for <ho 
(Ircsiry one of Africa, described by Stanley, 
appears far inferior in the development of 
its trees. But in Brazil, as Alfred Wallace 
has so graphically described, forest is lilted 
to and superimposed on forest. At a great 
height a waving sea of verdure, rich with 
animal life, is spread out in the <lazzling 
sunshine, borne up on columns wliii h t<»wer 
through the obscurity of the vast space be- 
neath, wherein a second growth of what 
would elsewhere seem noble trees limls a 
congenial home. Beneath these, again, tluTc 
may yet be another similar but smaller 
growth, while lycopods ami a multitmle of 
Immhler herbs clothe the soil. — MiVAHT 
Tjfpes of Animal Lift\ ch. 1, p. d. ( L. B. it 
Co., 180d.) 

2090. LUXURY A CAUSE OF DE- 
GENERACY — When a bird which has been 
accustomed to seek it.s footl in trees ami 
bushes liiuls upon the ground supplies so 
rich as to afford better sustenance, it will 
gradually come to live more ami more upmi 
the ground, and les.s and less in trees, a fact 
^vhich taken alone will entirely alter the 
conditions of its life. It will not reepiire to 
fly, and will eonsc<juently fly less and less 
often, and after the lapse of generations will 
oonse to fly altogedher. And to bring all 
this about, the wooel in wliii’li it lives, the 
eliniate, the surrounding animals, need not 
have undergone any changes; mendy the 
J^doption of a new habit by the bird itself 
sufflee. — Wkismann Heredity, vol. ii. p. 
(Cl. P., 1892.) 

^200 1 . MACHINE DISTRIBUTES EN- 

*^^Y — Tfte Coiled Spring. — .\notber form 
of stored energy is manifested in the \vind- 
up of a weight or spring; the amount 
power that has been expended in winding 
P the weight may be utilized in its descent 
H ^^^oased to drive nmohinery, ns of a 
and perform various kinds of work. 


The function of a machine, and its only 
function, is to distribute energy that has 
been stored, in a manner that will be most 
convenient for our purposes. — ^Elisha Gray 
Nature* 8 Miracles, vol. ii, ch. 2, p. 22. (F. 

H. &H., 1900.) 

2002. MACHINE HAS NO INHER- 
ENT POWER — A l^roduct of Mind, but Ex- 
ternal^ and Objective. — [The] essential ele- 
ment in our idea of a machine is that its 
powers, whatever they may be, are derived, 
and not original. There may be great 
knowledge in the work done by a machine, 
but the knowledge is not in it. There may 
be great skill, but the skill is not in it; 
great foresiglit, but tlie foresight is not in 
it; in short, great exhibition of all the 
powers of mind, but the mind is not in the 
machine itself. Wliatever it does i.s done 
in virtue of its construction, which con- 
struction is due to a mind which has de- 
signed it for the exhibition of certain 
powers and the performance of certain 
functions. These may he very simple or 
they may he very eoinplicated ; but whether 
simple or complicated, the whole play of 
its operations is limited and measured 
by the intentions of its constructor. If 
that constructor be himself limited either in 
opportunity, or knowledge, or in power, 
there will be a corresponding limitation in 
the tilings which ho invents and makes. Ac- 
cordingly. in regal’d to man. he cannot make 
a machine which has any of the gifts and 
the ])owers of life*. Tie can oonstniet noth- 
ing which has sensibility or consciousness 
or any other of even the lowest attributes of 
living creatures. And this absolute desti- 
tution of (‘ven apparent originality in a 
macliiiie — this entire ahsouee of any share 
of (‘onscioiisness. or of MUisihility, or of will 
— is one part of our very coneoption of it. — 
Ai’.oym, f nit jf of Naturr, eh. 3, p. 57. 
(Burt.) 

200;5. MACHINE NEVER CREATES 
POWER — Ko engine, however subtly de- 
vised. can evade ibis law of equivalence, or 
perform on its own aeeount the smallest 
niodii uni of work. The machine distributes, 
but it cannot create. — T ynhall Heat a 
Mode of Molinn, loet. 3, p. S3. (A., 1900.) 

2004. MACHINE, THE HUMAN 
BODY A — Digestion of Food — Breathimj — 
Voluntary Morenont .^. — ^lost undoubtedly, 
tile digestion of food in the buman body is 
a purely eheinieal process; and the passage 
of the nutritive parts of that food into the 
b]o(Ml, a ]diysieal operation. Beyond all 
question, the eirenlation of the blood is 
simply a matter of meebanism, and results 
from tbe strnelure and arrangement of the 
parts of the heart and vessels, from the con- 
tractility of those 'organs, and from the 
regulation of that contractility hv an auto- 
matically acting norvou.s apparatus. The 
progress of phvsiologj’^ has further shown 
tlia? the contra eiility of the nniseles and 
the irritability of the nerves are purely the 
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results of the molecular mechanism of those 
organs; and that the regular movements of 
the respiratory, alimentary, and other in- 
ternal organs are governed and guided as 
mechanically by their appropriate nervous 
centers. The even rhythm of the breathing 
of every one of us depends upon the struc- 
tural integrity of a particular region of the 
medulla oblongata, as much as the ticking 
of a clock depends upon the integrity of the 
eseapenicnt. You may take away the hands 
of a clock and break up its striking machin- 
ery, but it will still tick; and a man may 
be unable to fc^el, speak, or move, and yet 
he will breathe. — Htxi.ey Lay Sermons, 
serin. 14. p. 334. (G. P. R, 1899.) 

2005. Smd the Directing 

Agent, \ot the Mot ire Poircr. — The human 
body is itself an admirably contrived com- 
plex machine, furnished with levers, pulleys, 
cords, valves, and other appliances for the 
application and modification of the power 
derived from the food. It is, in fact, a loco- 
motive-engine, impelled by the same power 
which under another form gives activity and 
energy to the iron horse of the railway. In 
both, the power is derived from combustion 
of the carbon and hydrogen of the organic 
matter employed for fotHl or fuel. In both, 
the direction of power is under the influence 
of an immaterial, thinking, willing prin- 
ciple called the soul. But this must not be 
confounded.* as it frequently is, with the 
motive power. The soul of a man no more 
moves his body than the soul of the engineer 
moves the locomotive and its attendant 
train of cars. In both cases the soul is the 
directing, controlling principle, not the im- 
pelling power. Let, for example, a locomo- 
tive-engine be placed upon the track, with 
water in the boiler and fire in the grate — in 
short, with all the potentials of motion, and 
it will still remain quiescent. In this state 
let the engineer enter the tender and touch 
the valve; the machine instantly becomes 
instinct with life and volition ; it has now a 
soul to govern its power and direct its 
operations ; and indeed as a whole it may 
be considered as an enormous animal, of 
\vhich the wlieels and other parts are addi- 
tions to the body of the engineer. — H fxry 
Jmprorf inrnf of the Mrrhatural Arts, Seirn- 
lific Wrifinqs. vol. i, p. 312. (Sin. Inst., 
1886.) 

200G. MACHINERY, PRIMITIVE 
SUBSTITUTES FOR — I^eflpreHsor of the Suc- 
tion-pump — Storage of Water hy African 
Women. — Whether women invented the suc- 
tion-pump^ may remain in doubt, but the 
Bakalahari dames faecording to Living- 
Btonel, when they wish to draw water, pro- 
vide twenty or thirty ostrich-egg shells and 
place them in a net. They tie a bunch of 
grass to cme end of a short reed for a 
strainer, and insert the apparatus in a hole 
as deep a« the arm will reach, then ram 
down the wet sand firjply round it. Apply* ' 
ing the mouth to the free end of the reed, 
they draw the water upward by sucking, and 


discharge it into an ostrich shell, guiding 
the stream by means of a straw. The whob 
stock of water passes through the woman’s 
mouth as a pump. The shells are takei 
home and buried in wet sand for future use 
— Mason Woman's Share in Primitive Cut 
ture, ch. 2, p. 25. (A., 1894.) 

2007. MAGNET AND AMBER II 
CHINA— A *^BrecUh” Animaiing Both. — Th< 
earliest reference to [the] attractive prop 
erty [of amber] is also apparently the firs 
mention of the like property of the magnet 
and appears in a “ Eulogy of the Magnet,’ 
written by Kouo pho in 324 A. D., in ili< 
following words: 

“ The magnet draws the iron, and th( 
amber extracts mustard-seeds. There is a 
breath which penetrates secretly and witl 
velocity, and which communicates itself im 
perceptibly to that W’hich corresponds to it ii 
the other ob ject. It is an inexplicable thing.’ 

But this is nothing more than a restate 
ment of the European notion of the flow, oi 
virtue, or current, or soul, emanating from 
the stone or the amber, with which theory 
the West(*rn civilizinl world w'as then fa- 
miliar, jmd which, it is .safe to say, involves 
a power of abstract conception which the 
(’hinese mind has never possessed. — Park 
Bkx.famix Intellectual Pise in Electricity, 
ch. 3, p. 74. (J. W., 1898.) 

2008. MAGNET IN GREEK CLAS- 
SICS — Simile of Plato — Transmuted Attraction. 
—The first mention of the magnet in the 
(ireek classics i.s aimarently that made in 
the fragmentary “(Eneus ” of Euripides, 
which Suiflas quotes, and which distinctly 
refers to the attraction of the lodestone f<»r 
the iron. The subject takes definite form, 
however, in the “ Ion” of Plato; and there, 
in the following words, Socrates describes 
the famous rings: 

” The gift whieh you have of speaking ex- 
cellently about Homer is not an art,” say-* 
the sage, ” but, as I was just saying, an in- 
spiration; there is a divinity moving you. 
like that in the stone which Euripides calls 
a magnet, but wdiicb is commonly known a'-' 
the stone of ITeraolea. For that stone not 
f>nly attracts iron rings, hut also imparts to 
thern similar pow'cr of attracting other 
rings: and sometimes you may see a num- 
ber of pieces of iron and rin)^ suspended 
from one another, so as to form quite a long 
chain; and all of these derive their powers 
of suspension from the original stone. Now% 
this is like the muse w’ho first gives to men 
inspiration herself, and from those inspired, 
her sons, a chain of other persons is sus- 
pended, who will take the inspiration from 
them.” 

Plato lived between the years 429 and 3ts 
B. 0., and from his time forward the rings 
of Samothrace are described again snu 
ngain. — Park Benjamin Intellectual 
in Electricity, ch. 1, p. 23. (J. W., 1898.) 

200». MAGITET, TEMWRARY OR 

PERMANENT— of Iron—focrave 
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Force in Steel — Molecular Movement , — 
There is another kind of magnet, called 
a permanent magnet, that will remain a 
magnet after the current is taken away. 
The permanent magnet is made of steel and 
hardened; then its poles are placed to tlie 
poles of a powerful magnet, eitlier electro or 
permanent, when its molecular rings are 
wrenched apart and arranged in a polarized 
position, as heretofore described. Now take 
it away from the magnet and it will be 
found to retain its magnetism. The mole- 
cules tend to fly back the same as those of 
the soft iron, but tliey cannot because hard- 
ened steel is so much finer grained than 
soft iron, and the molecules are so close to- 
gether that they are held in position by a 
friction that is called its coercive force. 
The soft iron is comparatively free from 
this coercive force, because its molecules are 
free to move on each other, so that when 
they are wrenched out of their natural po.-^i- 
tion they fly back by their own attractions 
as soon as the force holding them apart is 
taken away. The molecui(*s of hardeiu‘d 
steel are unable to fly back, alt ho they tend 
to do it just as much as in the iron, and so 
it is called a permanent magnet. Its mole- 
cules also are under a strain like a bent 
how. (The form of such a magnet is usu- 
ally that of a horseshoe or IM — Ki.isii.v 
(Jk.\y Xaturr'ft Mirarlvs, vol. iii, ch. 4. p. ‘2H. 
(F. 11. & 11.. 1000.) 

2010. MAGNITUDE OF MOUND- 

BUILDER’S WORKS — /m/>resMjre m Vtunf- 
nrsH and Simplicily. — The most remarkable 
group [of North-Ainerican mounds | is that 
near Newark, in the Scioto Valley, which 
covers an area of four s<piare miles! A plan 
»if those gigantic works is given by Me'^>rs. 
Squier and Davis, and another, fr«mi a 
later survey, by ^Ir. Wilson. They <*on-'i^t 
of an octagon, with an area of fifty, a square 
occnpyiTig twenty acres, and two large cir- 
cles occupying respectively thirty and twenty 
acres, hVom the oidagon an avmiue bwmed 
by parallel walla extends southwards for 
two miles and a half; there arc two other 
H venues which are rather more than a mile 
in length, one of them connecting the octa- 
gon with the square. . . . The whole 

area is covered with “ gigantic trees of a 
I'rimitive forest ” ; and, say ^lessrs. Squier 
and Davis. “ in entering the ancient avemu* 
lor the first time, the visitor does not fail to 
experience a sensation of awe, such a-^ he 
might feel in passing the portals of an 
Egyptian temple or gazing uf>on the silent 
ruins of Petra of the Desert. ’'—.VvEiiruY 
Prehistoric Times, ch. S. p. 240. (A., 1000.) 

2011. MAGNITUDE OF SUN- 77/?/^- 
Irated hy Distance from Forth to Moon . — 
J^ince the diameter of the sun is 858,000 
miles, there are 420,000 miles from its een- 
tcr to its surface. Now, there are 288,000 
miles from here to tlm moon. If, then, we 
<^unld place the earth at the center of the 

like a small kernel in the middle of a 
<*010830 1 fruit, the moon would revolve in 
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the interior of the solar globe, and the dis- 
tance of the moon would hardly represent 
more than half the way from the center to 
the solar surface ; to reach . this surface 
from the lunar orbit there would still re- 
main 191,000 miles to pass over! — F lam- 
MAUTON Popular Astronomy, bk. iii, ch. 2, p. 
287. (A.) 

2012. MAGNITUDE, REAL AND AP- 

PARENT — First Impressions Do Not Give 
Deepest Truth. — In April there shines to- 
wards the west a star so far surpassing all 
others in the heavens in brightness, that it 
might well he believi‘d to be the most impor- 
tant of all the or])s discernible hy us. It is 
TIesperus, the star of the evening, the planet 
\'(‘nus; and, in reality, so far from being 
the largest of all the orbs we see. there are 
but two celestial bodies, besides the moon, 
vbich are small(*r tbari this beautiful 
planet. 'Hie planet Jupiter, [tbo] . . . 

far inferior in brightness to Venus, is in 
reality a globe surpassing her more than 
thirteen bundled times in volume, 

while the splendid Sirius, which shines less 
brightly far tlian .Jupiter, probably sur- 
paN>cs Venus in bulk more than a thousand 
millions of time>. — P ikktoi: Expanse of 
Jhart n, p. 47. ( L. (4. k Co., 1807.) 

2013. MAMMALIA IN GEOLOGIC 

TIME— Flephants in Northern Lands — Masto- 
don and Dinfdhrrinin , — ^^amnlalian life 
]trobably culminated or attained to its 
maximum in the Miocene and the Farly 
IMioeene periods. Then there were more 
numerous, larger, and better-developed 
(juadrupeds on our eontinents than w’e now 
find. For example, the elephants, the 
mddest of the mammals, are at present rep- 
ie>euU‘d hy two spt*cies confined to India 
and parts of Africa. In the Middle Tertiary 
there were, in addition to the ordinary ele- 
phants, two other genera. Mastodon and 
Idnothf rinm. and there were many species 
w Inch were di'-^tributi'd over the whole north- 
ern homis])here. The suh-llimalayan de- 
posits of India alone have. T believe, af- 
forded scvmi species, some of them of 
grander dimensions than either of those now 
existing. have no trustworthy evidence 
a^ yet that man lived at this period. If he 
had. he either would have required the pro- 
tection of a .special Kdeu. or would have 
needed superhuman strength and sagacity. — 
Dawson Faefs and, Fancies in }fodern Sci- 
ence. eh. 4. p. 147. (A. B. P. S.) 

2014. MAMMALIA OF THE WATERS 

— The Whale ami Porpoise Xot Fishes. — It 
is very dillieult, for example, to persuade 
persons ignorant of the principles of anat- 
omy, that the whale and tiie porpoise are not 
fish, that they breathe with lungs as man 
breathes, that they xvould he drownied if kept 
long under water, and that, as they suckle 
their young, they belong to the same great 
class, Mammalia. Living in the same ele- 
ment as fish, and feeding very nuich as fishes 
feed, a similar outward form has been given 
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to them, because that form is the best 
adapted for progression through the water. 
But that form lias been, so to speak, put on 
round the mammalian skeleton, and covers 
all the organs proper to the mammalian 
class. Whales and porpoises, notwithstand- 
ing their form, and their habitat, and their 
food, are as separate from fishes as the ele- 
phant, or the hippopotamus, or the giraffe. 
— Argyll Reign of Law, ch. 4, p. 119. 
(Burt.) 

2015. MAMMALIA THE CROWN OF 
ANIMAL DEVELOPMENT — Aa/arca 8 m- 
preme Purpose to Create the Mother and the 
Family. — Ask the zoologist what, judging 
from science alone. A'ature aspired to from 
the first, he could but ansv.’cr, Mammalia — 
mothers. In as real a sense as a factory is 
meant to turn out locomotives or clocks, the 
machinery of A'ature is designed in the last 
resort to turn out mothers. You will fiml 
mothers in lower nature at every stage of 
imperfection; you will see attempts being 
made to get at better types; you find 
old ideas abandoned and higlier models com- 
ing to the front. A ml when you get to the 
top you find the last groat act was but to 
present to the world a physiologically per- 
fect type. It is a fact which no human 
mother can regard without awe, which no 
man can realize without a new reverence for 
woman and a new belief in the Ingher mean- 
ing of Nature, that the goal of the whole 
plant and animal kingdoms seems to liave 
been the creation of a family, which the 
very naturalist has had to call Mammalia . — 
DrtrMMr)Nn Ascent of Man, ch. 8, p. 208. 
(J. P.. 1900.) 

2010. MAMMOTH LINKS OLD 
WORLD WITH NEW — (iiant Organ if* itm 
Verishahlc, — The mammoth, or Ehphas 
primigenius, had very extensive geograph- 
ical range. Its remains are found in North 
America, but not east of the Ho<*ky Moun- 
tains nor south of (.'(dumbia River; in the 
Old Continent, from the farthest extremity 
of Siberia to the extreme west af Kunjpe, 
occurring, tho rarely, even in Ireland; it 
crossed the Alps, and established itself in 
Italy as f.ir southward as Rome, but it has 
not yet been diseovercil in Naples, in any of 
the Mediterranean i-hjiids. or in Scandi- 
navia. In Spain and Denmark it occurs, 
but is very rare. — AvKfu ky /*rf historic 
Times, ch. 9,‘p. 27.‘1. (A., 1000.) 

2017. MAN, APAPTATION OF, TO 
ERECT POSTURE Siruriure of Manlike 
Apes Brings Body Down. — In man tho open- 
ing at tire base of the skull (occipittil fora- 
men), through which tlie spinal cf»rd passes 
up into the brain, is farther to tho front 
tlian in the apes, so that his skull, instead 
of pitehirig forward, is balanced on tho top 
of the atlas vertebra (so called from At- 
las supporting the globe). . . . A.h he^ 

stands upright, the feet sorv’e as bases, en- 
abling the legs to carry the trunk. Thii.s 
the eree* posture, only ‘imitated with diffi- 


cult effort by the showman’s performing 
animals, is to man easy and unconstrained. 
. . . Of the monkey tribes, many walk 

fairly on all fours as quadrupeds, with legs 
bent, arms straightened forward, soles and 
palms touching the ground. But the higher 
manlike apes are adapted by their structure 
for a climbing life among the trees, whose 
brunches they grasp with feet and hands. 
When the orang-utan takes to the ground he 
shambles clumsily along, generally putting 
down the outer edge of the feet and the bent 
knuckles of the hands. The orang and 
gorilla have the curious habit of resting on 
their bent fists, so as to draw their bodies 
forward between their long arms, like a 
cripple between his crutches. The nearest 
approach that apes naturally make to the 
erect attitude is where the gibbon will go 
along on its feet, touching the ground with 
its knuckles first on one side and then on 
the other, or will run some distance with its 
arms thrown back above it.s head to keep 
the balance, or when the gorilla will rise on 
its legs and rush forward to attack. . . , 

The apes thus present interesting intermedi- 
ate stages between quadruped and biped. 
But only man is so formed that, using liis 
feet to carry liiin. be has his hands free for 
their special work. — TyU)U Ant hro polo q\f, 
ch. 2. p. 40. (A.. 1899.) 

2018. MAN A MACHINE OF INFI- 
NITE DELICACY— T/m* Hifie Calmlahle, ih. 
Sportsman Incalculahle — Jfuman Actions 
Ih fy Predirfum. — Altho it is undoubtedly a 
elelieatoly eoustrucied machine, yet a rifle 
dm's not'represent the same surpassing deli- 
ea<*y as that, for instance, which eharaeter* 
izes an egg balanced on its longer 
Even if at full eock. and with a hair-trigger, 
we may be perfectly certain it will not go 
off of its own accord. Altho its object is to 
produce a sudilen and violent transmutation 
of energy, yet this requires to l>e preceded 
by the application of an amount of energy, 
however small, to the trigger, and if this he 
r.ot spent upon the rifle it will not go oil. 
■^rhere is. un doubt, delieary of eonstnietion. 
but this has not risen (o the height of ineal- 
eulability, and it is only when in the haml^ 
of the sportsman that it becomes a maehiin' 
upf>n the condition of which we cannot e:d* 
culate. Now. in making this remark. "O 
(Tbflne the position of the sportsman bij)i-''l/ 
in the universe of energx\ The rille is ih li- 
eately eonstnieted. but not surpassingly so; 
but sportsman and rifle together form a m-’* 
chine of surpassing delicacy, ergo the sport^i- 
man himself is sueh a maehine. We 
begin to perceive tliat a human being, er iR' 
deed an animal of any kind, i.s in truth a 
maehine of a delieaey that is practicail.v 
infinite, the condition’ or motions of wiii«n 
we are utterly unable to predict. Tn 
is there not a transparent absurdity in yie 
very thought that a man may become aha 
to calculate his own movements, or eve 
thfise of bis fellow? — Stkwart Conserraf^^^ 
of Energy, ch. 6, p. 412. (Hum., 1880.) 
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2019* MAN AND APE — No Trace of 
the Missing Link, — In vain have we sought 
for the connecting links between man and 
the apes; the ancestor of man, the real 
Proanthropos, has not been found. Twenty 
years ago it seemed as if the process of 
descent from the ape to man could be con- 
structed by storm. Now, however, we can- 
not even trace the descent of the diflerent 
races from one another. At this moment 
we can say that among people of anchmt 
times none have been found who were nearer 
llie apes than we are. I can aH’inn at pres- 
ent tliat there is no absolutely unknown 
race of men on earth. Every living race is 
liuinan; none has been found winch wc 
could either call simian or between the ape 
and man. So far as the pile structures are 
ciuicernod, I have been able to examine 
nearly all the skulls found, and the result is 
that we find dift'erences between the various 
tribes, but that not one of these tribes lies 
outside of the range of still existing people. 
It can be definitely proved that in the course 
of five thousand years no change of types 
worthy of mention has occurred. — Viiu iiow 
Address before the Anthropological i'ongrcss 
in Vienna, 1SS9, (Translated for ^Scientific 

iSidC’hifjhts.) 

'■ " Physical Likeyiess 

v'iih Mental Itetnoteness. — One of tiu* <hief 
factors in the imoduetion of man was the 
change that oceurred in the direction of the 
working of natural selection, whereby in 
the line of man’s direct aiuTstry the vari- 
auions in intelligence came to he seized 
upon, cherished, and eiiheneed, to the eom- 
parative neglect of variations in bodily 
structure. The physical dilTcrenees between 
inuii and apt* are less important than the. 
physical dilTerences betwt'cn African and 
South - Ameri<*an apes, 'fhe latter belong 
to ditTerent zoological families, hut the for- 
mer do not. Zoologieally, man is simply 
one genus in the Old-World family of apes. 
Psychologically, he has traveled so far from 
apes that the distance is scarcely meas- 
urable. — F iske Through \afure f<i fiod, pt. 
i, eh. 0, p. 49. (H. M.’ & Co., 1900.) 

2021. VtifilM Gap he- 

hnrvn . — Even TIaeekel admits that then* i^ 
a wide gap, unfilled by any rcc’cnt or any fo-..- 
sil creature, between man and the highc'^t 
apes. — !).\w\S0N Facts and Faneit s in Modern 
i<eirner, leet. 4, p. 142. (A. 11. V. S.) 

, 2022, MAN AND MIMOSA-i»Ai>i Uoi* 
tVlint Id in Mimosa — Minioia IIhd yol What 
f'-* in Man. — To say that self-eonscioiisness 
has arisen from .sensation, and sensation 
yuui the function of nutrition, lei us say. 

the Mimosa pudica, or sensitive plant, 
uiay he right or wrong; hut the ern>r i*an 
I ho serious when it is held that that 

I either for self eonseiousne>'S or for 

he transition. Mimosa can be detined iii 
^^ruis of man; but man cannot be <lefincd 
in terms of Mimosa, The first is possible 


because there is the least fraction in that 
which is least in man of that which is great- 
est in Mimosa; the last is impossible be- 
cause there is nothing in Mimosa of that 
which is greatest in man. . . . Man, in 

the last resort, has self-consciousness, Mi- 
mosa sensation, and the difiference is quali- 
tative as well as quantitative. — Dkummond 
Asceyit of .1/an, ch. 4, p. 126. (J. P., 1900.) 

2023. MAN AND WOMAN TAUGHT 
by different ANIMAL TEACHERS— 

In contact with the animal world, and ever 
taking lessons from them, men watched the 
tiger, the hear, the fox, the falcon, learned 
their language and imitated them in cere- 
monial dances. Hut women were instructed 
by the spiders, the nest-huilders, the. storers 
of food, and tin* workers in clay, like the 
mini- wasp and the termites. It is not meant 
that these creatures set up schools to teach 
dull women how to work, hut that their 
<|uick minds were, on the alert for hints 
coming from the^io sources. Even tho we 
di'^arm <Mir soldiery, we do not seem to be 
able to dissociate men from the works that 
bring viohmt death. It is in the apotheosis 
of indu'^trialism that woman has borne her 
part so persistently and well. At the very 
beginning of human lime she laid down the 
line'^ of lier duties, and .siie has kept to them 
unremittingly. — ^IAS 0 N IVV>»ian’.s Share in 
Primitive Vulture, ch. 1, p. 2. (A., 1894.) 

2024. MAN, ANTIQUITY OF— Lan- 

guages Itevelopid in Prehistoric Time . — The 
main work of language-making was done in 
the ages before history. Going back as far 
as philology can take us, wo find already 
existing a number of language-groups, dif- 
fering in words and stAicture, and, if they 
ever had any relationship with one another, 
no longer showing it by signs clear enough 
for our skill to make out. t)f an original 
primitive language of mankind, the most 
patiimt research has found no traces. The 
oldest ty]K‘s of language we can roach by 
working" i>ack from known languages show 
no signs of bring primitive tongues of man- 
kind. Indeed, it may be positively asserted 
that they are not such, but that ages of 
groNvth and decay have mostly obliterated 
the traces liow each ])articular sound came 
to c.xpre'^s its particular s<*nse. ^lan, since 
tho historical ])criod, has done little in the 
way of absolute new creation of language, 
for the good reason that his wants were al- 
ready supplied by the words he learnt from 
his fathers, and all ho had to do when a 
new idi*a came to him was to work up old 
words into some new shape. Thus the study 
of languages gives much the same vioNv of 
man’s antiquity as has been already gained 
from the study of races. The philologist, 
asked how long ho thinks mankind to have 
existed, answers that it must, have boon long 
enough for human speech to have grown 
from its eavlit*st beginnings into elaborate 
languages, and for these in tluur turn to 
have developed into families spread far and 
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wide over the world. This immense work 
had been already accomplished in ages be- 
fore the earliest inscriptions of Egj’pt, Baby- 
lon, Assyria, Phenicia, Persia, Greece, for 
these show the great families of human 
speech already in full existence. — Tylor Am- 
thropologi/i ch, 1, p. 12. (A., 1899.) 

2025. Stone Age Co- 

eval icith Burk'd Piuc-forcsta. — The ques- 
tion is how long ago tribes who made such 
stone implements were living in Europe. 
As to this, we lu'ay fairly judge from the 
position in which they are found in Den- 
mark. The forests of that country are main- 
Ir of beeclies, but in the peat-mosses lie in- 
numerable trunks of oaks, which show that 
at an earlier period oak forests prevailed, 
and deeper still there lie trunks of pine- 
trees, which show that they were pine for- 
ests still older than the oak forests. Thus 
there have been three successive forest-peri- 
ods, the heecli, the oak. and the j)ine: ami I 
tlie depth i.if tlic peat- mosses, which in ; 
places is as much as thirty feet, shows that j 
the period of the pine-trees was thousands 
of years ago. While the forests haw been 
changing, the condition of the ])t‘ople living 
among tliem lias changed also. The modern 
woodman cuts down tlie beech -trees with his 
iron ax. hut aimmg the <»ak-trunks in the 
peat are found bronze sw(U(N and shield- 
bosses, which show that the inhabitants of 
the country were then in the Bronze Age; 
and, la-tly, a Hint Iritehet taken emt from 
where it lay still lower in the peat beneath 
the pine-trunks, proves that St<»ne-Age men 
in Denmark lived in the pine-f<ire'«>t period, 
whi<‘h carries them back to higli antiquity. | 
In England the tribes wdio have left ^ueli j 
stone implements were in the land before ; 
the invasion of that Celtic race whom we : 
call the ancient Britons, ami who no d«>ubt 
came armed with weapf)ns of metal. The . 
stone hat<'het-hlades ami arrow-heads of tin* j 
ohler pojmlatio!! lie sejitiercfl over our <oun- j 
try, hill and dale, rmmr and fen. near the | 
surface of the ground, or tbe|>er under- ! 
ground in peat-mo-s(s or beds of mud and 
silt. — Tviant Aatropo/or/y, ch. 1, jo 2G. (A., ' 

1899.) 

2020. MAN A PART OF NATURE— j 

Tgpr (if thfj Supt t natural . — All the aiialo- , 
gies of human thought are in themselves 
analogies of Nature; ;nid in proportion as 
they arc built Uf) or are ])ereeiveil by miiul 
in its higher attributes and wuik, they are 
part and parcel of natural trutii. .\iaii — 
he whom the Greeks call AuthropaSf he- 
cause, as it has been supj)osed, he is the oiilv 
being whose Iix>k is upward — man is a part 
of Nature, and n^) artificial definition?* can 
Rcparate him frr>m it And vet in another 
sense it is true that man is above Nature — 
outside of it; and in this a«j)eet he is th » 
very type and i f tin* “ .supernatural.” 

— Arovi.i f’nifi/ of Suture, eh. 8, p. 18.3. 
(Burt. I ' 


2027. MAN AS A MEAT-EATER— 

Hclvetius claimed that man was intended 
to be carnivorous; J. J. Rousseau main- 
tained, on the contrary, that, like the an- 
thropoids and the primates in general, man 
is herbivorous, and tends to become car- 
nivorous in proportion as he develops. The 
prehistoric man wa.s herbivorous and fru- 
givorous. Later, the invention of stone in- 
struments fitted him to pursue fishing and 
the chase. Finally, the domestication uf 
certain animals furnished him with a con- 
stant provision of meat. It was thus that 
from being herbivorous man has become om- 
nivorou.s? But for a long period meat played 
only a .secondary role in the alimentation 
t>f the superior races. It is only within 
the last century that this lule has increased 
to smdi proportions that Europe has bec'ome 
actually more carnivorous than herbivorous. 
In France, for example, the food, which was 
almost exclusively veg**tablc up to a hundred 
years ago. tends more and more to become 
animal. — I)Ki..vrNAY H^tudes de Biologic 
comparccs, 2e purtir, p. 34. (Translate*! 
for Scientific Side-Lights’.) . 

202S. MAN AS AN INSTRUMENT 
j* OF RESEARCH — SpeeialistJ* in Oerman Uni- 
rersitics. — Ihc (lerinan univer-ilies are 
proud of tlie number of young speeiajists 
whom they turn out every year, not HKtcssa- 
rily men <»f any original force of intclh^et, 
hilt men s*> traim*d to research that when 
tlicir prof*‘s.4or gives them an historical or 
philoh)gieal th**sis to prepare, or a bit *!f 
laboratory work to do, with a general in 
*li<‘ation as to the be^l inetliod, th<*y can go 
off by theniselvi's and use appaiatii.s and 
<*on.suIt in such a way as to grind 

cult in tlie reejuisite niimher of mc>nths soim* 
little [)c‘])per-< orn of new truth worthy of 
bc'ing added to the .store* of extant human in 
formation on that subjc*et. Idtth* else* is 
recognized in Germany as a man’s title* to 
aeade rnie; advaneeinent than his a!>ility thus 
to shenv him>e*lf an eflie-ient instrument of 
re-e-areh. — .T a.MKs Tali's to Teachers, eh. 4. 

p. :n. (II. ir. & Go., 1900 .) 

202D. MAN AS A SEED-DISTRIB- 
UTER— f hmincri'c and AgriritUure — Hood and 
ilril Spread Ahroad. — 'I'lie agency of man in 
the* distribution of plants exe*ee‘e|s in im- 
portance that of all other mean.s eoinhiiu’d 
He buys anel sells .seeds and plants, and 
.sends tliem to all parts of the habitable 
globe. He <*xterniinatcs many plants in 
large areas, and substitute's in large meas- 
ure those of bis choice. Mixwl with seeds of 
g^ras.ses, clovers, or grains, he introduees 
many weeds and sow.s them to grow wit!» 
hi.H crops. — B kai. Srrd Dispersal, eh. 8, i». 
81. (G. & Go.. 1898.) 

20 : 10 . MAN A UNITY. AS A TREE 
IS NOT — Nervous System Makes the. Dijfcf' 
enre. — If I begin chopping the foot of a 
i' branches are unmoved by my 
its leaves murmur as p<»acefully as <‘vcr iR 



415 


SCIENTIFIC SIDE-LIGHTS 


Man 


‘the wind. If, on the contrary, I do violence 
to the foot of a fellow man, the rest of his 
body instantly responds to the aggression 
by movements of alarm or defense. The rea- 
son of this difference is that the man has 
*a nervous system, whilst the tree has none; 
and the function of the nervous system is 
to bring each part into harmonious co- 
operation with every other. — James Psy- 
chology t vol. i, ch. 1, p. 12. (H. H. & Co., 
1899.) 

2031 . MAN A UNIVERSAL DWELL- 
ER ON THE EARTH — Unity of the Race. — 
From the earliest times when civilized men 
began to explore distant regions, they found 
everywhere other races of men already es- 
tablisluHl. And this has held true down to 
the latest acquisitions of discov'cry. When 
the New World was discovered by Columbus 
he found that it must have been a very old 
world indeed to the human species. Not 
only every great continent, but, willi rare 
exceptions, even every ha!)itable isbmd has 
been found peopled by the genus Homo. The 
explorers might find, and in many cases ilid 
actually find, everything else in Nature dif- 
ferent from the country of their birth. Not 
a beast, or bird, or plant, not an insecd, or a 
reptile, or a fish, might be the same as tho«ie 
of which they had any previo\is knowledge. 
The i^ole face of Nature might be new and 
strange — but always with this one solitary 
exception, that everywli«*re man was com- 
pelled to recognize himself — represente<l, in- 
deed, often by people of strange aspect ami 
of strange speech, but by people, m’V<*rthe 
less, exhibiting all the unmistakable charac- 
ters of the human race. — .Ximvij. Unity of 
Na/urc, ch. ID, p. 2:U. (Hurt.) 

2032. MAN BEHIND INSTRUMENT 

•—(treat Disroverirs u ith Small Trl( s. 
— We know that (ialileo made his di'icover- 
ie.s of Jupiter’s satellites with an instrument 
that magnified only seven diameters, and 
that he never could have used one of a liigh- 
er power than thirty-two. . , . 

During the many years I passe<l at the 
Paris Observatory 1 frtM|uently hail in my 
hands the instruments made by t'am})ani, 
which were in .such great re})iite fluring the 
reign of Louis XIV.; and w'lien we consider 
the faint light of Saturn's satellites, and 
the difiiculty of managing instruments 
worked by strings only, wc cannot sullicient- 
ly admire the skill aiid the untiring perse- 
verance of the observer. — llrMHoi.nr ('os- 
nws, vol. iii, p. 61. (ff., 1897.) 

^ 203.3. MAN BUILDS CIVILIZATION 
BY CHANGING THE PLACES OF THINGS 

The miner moves the ore and the fuel from 
their subterranean resting-places, then they 
are moved into the furnace, and by another 
nioving of combustibles the working of the 
furnace is started; then the metals are 
moved to the foundries and forges, then un- 
der hammers, or squeezers, or into melting- 
pots, and thence to molds. The workman 
finapes the bars, or plates, or castings by 


removing a part of their substance, and by 
more and more movings of material pro- 
duces the engine, which does its work when 
fuel and water are moved into its fireplace 
and boiler. The statue is within the rough 
block of marble; the .sculptor merely moves 
away the outer portions, and thcrfJjy ren- 
ders his artistic conception visible to bis 
fellow men. The agriculturist merely moves 
the soil in order that it may receive the 
seed, which he then moves into it, and when 
the grow th is completed ho moves the result, 
and thereliy makes his harvest. The .same 
may be said of every other operation. Alan 
alters the position of jdiysieal things in such 
wise that the bjrces of Nature sliall operate 
upon them, and produce the changes or 
other results that lie requires. — W illi.vms 
(’hemistry of Uookfry.eh. 1, p. 1. (A., 1900.) 

2034. MAN CAN NEVER APPRE- 

HEND FIRST CAUSES— All f)ui knowl- 
edge is limited, and we can never ajiprehend 
the first rausrs of any phenomena. The 
force of crystallization, the force of gravi- 
tation and eheinical alUnity remain in them- 
selves just as ineomprehonsible as adapta- 
tion and inheritance or will an»l conscious- 
ness. — II-VECKEL Uistt>nf of Crtafionf vol. 
i, eh. 2. p. :i:i. (K. \\\^ Lo.. 1899.) 

2035. MAN CHANGING NATURAL 

PRODUCTS —A’(ga/-e's ShfW — Those 

Wroaght hy Human Ay* to if Siohlrn . — What 
Nature, brings about in a great lapse of 
time we ona^ion sinMi'iily )>y changing the 
circumstames in which a s])erit*s luis been 
m‘c*u.stom(‘d to live. .Ml an* aware that vegt*- 
tables taken from tlicir birtliplaee and cul- 
tivated in gardens undergo changes which 
reiidor tliem lU) longer riMognizahle as the 
same |dants. Many which were naturally 
hairy hetome sinotith. or nearly so; a great 
number of mk h as wi‘ri' ertvpers and trailed 
along the ground rear tlu*ir stalks and grow^ 
rreet. Others lo^e their thoriw or asperi- 
ties; others, again, from tlie ligneous state 
which their st»'m ]iosNt*>sed in hot climates, 
wlu*re they were indigenous, pass to the hcr- 
haeeous; and. among them, some which were 
perennials oeeome mere annuals. So well 
do hotani^ts know the etL'cts of sueh 
ehangos of eireumstauces that they are 
averse to describe species from gardeiT speci- 
mens, unless tliey are sure iliat they have 
been cultivated for a very short period. — 
I.YKi.T. Priin ijtlrs of (ieohgfy^ bk. iii, ch. .‘13. 

p. r> 69 . ( .\.. Iv^'-M.) 

2t)3<L MAN, CIVILIZED, BECOMES 
MASTER OF HIS ENVIRONMENT— The 

serious mistake made by Hueklo is that he 
thought what is true of man in his .savag*' 
state is also true of him during all the 
stages of his development — namely. that man 
always remains under the dominiort of his 
environment.. The truth, however, is that 
man fret's himself from his environment in 
proportion as he rises in civilization, so that 
instead of being Nature's slave he becomes 
its master. — Bastian Remark While fluid- 
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ing the Philosophical Society of Berlin 
through the Ethnographical Museum. 
(Translated for Scientific Side-Lights.) 

2037. MAN, CIVILIZED, CONSU- 
BnNG THE EARTH’S CAPITAL — it seems 
to me impossible to consider what is 
actually takinjr place on the earth at 
present without pereeivin^^ that within peri- 
ods, short, indeed, by comparison with geo- 
logical eras, and still shorter compared with 
the intervals to which the astronomical his- 
tory of our earth has introduced us. the 
condition of the earth as an abode of life 
will be seriously modilied by the ways aiul 
works of man. . . . Civilized man is not 
content to take his share of the earth's in- 
come — he uses the garnered W(‘alth which is 
the earth's capital, and this at a rate which 
is not only ever increasing, but is increasing 
at an increasing rate. 'L'he rapid consuiu])- 
tion of coal is but a single instance of his 
W'asteful expenditure of the stores which 
during countless ages have been gathered 
together seemingly for the use of man. — 
Proctor Our Plarejimong Infniilies^ p. 25. 
(L. G. & Co., 1807.) 

2038. MAN COMPARED WITH 
LOWER ANIM.AIjS— R esemblance and Con- 
trast. — It is now more than thirty years 
since Dr. Pritchard, who, perhaps, of all 
others merits the title of founder of modern 
anthropology, stated in the following forci- 
ble passage, which opens his ** Natural Hi.s- 
tory of Man,*’ the closeness of man’s phys- 
ical relation to the lower animals: “The 
^ganized world presents no contrasts and 
resemblances more remarkable than those 
which we discover on comparing mankind 
with the inferior tribes. That creatures 
should exist so nearly approaching to each 
other in all the particulars of their phy.sic- 
al structure, and yet dilfering .so immeasiir- 
ably in their endowments and capabilities, 
w'ould be a fact hard to believe if it were 
not manifest to our observation. The dif- ; 
ferenoes are every^vhere striking; the rc.sem- | 
blance.s are less obvious in the fulnc-»s of • 
their extent, and they arc* never cMiitern- 
plated without wonder by those who, in the 
study of anatomy and physiology, are first 
made aware how n(*ar is man in his physical 
eon.stitution to the brutfs. In all tlie prin- 
ciples of his intnnal structure, in the com- 
po>»ition and functifuis of his j>aits, man is 
but an animal. The lord at the earth, who 
contemplates the eternal onler of the uni- 
verse, and aspires to communion with its 
invisible Maker, i-, a being corii posed of the 
same materials, and fra nasi on the same 
principles, as tljc creatuies which he has 
tamed to be tire servile instruments of his 
will, or slays for his daily food. The points 
of rcsemhlanee are innumerable; they ex- 
tend to tlie most rccfiTKWto arrangements of 
that mechanism which maintains instrnrnen* 
tally the phy.sical life of the body, whieli 
brings forward its early development, and 
admits, after a given peViri.i, its decay, and 


by means of which is prepared a successiori 
of similar beings destined tp perpetuate 
the race.” — ^D aniel WHiSON Anthropology, 
ch. 2, p. 2. (Huift., 1885.) 

2030. MAN CONSTRUCTS IMAGI- 
NARY CHARACTER — Imagines Himself 
What He Would Have Men Believe Him . — 
It is plain that the external conditions of 
life impose on the individual certain habits 
of feeling which often conflict witli his per- 
sonal propensities. A.s a member of society 
he has a powerful motive to attribute cer- 
tain feelings to himself and this motive 
acts as a bias in disturbing his vision of# 
what is actually in hia mind. While this 
hohls good of lighter matters, as that of 
enjoyment, it applies still more to giaver 
matters. Thus, for example, a man may 
easily persuade himself that he fc'ela a 
proper sentiment of indignation against a 
perpetrator of some mean or cruel act, when 
as a matter of fact his feeling is much 
more one of compassion for the previously 
liked offender, in this way we impose on 
ourselves, disguising our real sentiments by 
a thin veil of make-believe. — Sully Illu- 
sions, (b. 8, p. 202. (A., 1897.) 

2040. MAN CONTEMPORARY WITH 
EXTINCT ANIMALS— Irish Elk in Eng- 
land and France . — It must be regarded as a 
well-ascertained fact that even during the 
human period the pleasant and sunny val- 
leys of Kngland and of France have been in- 
habited by the gigantic Iri.sh elk, two spe- 
cies of elephant, and three of rhinoceros,.* 
together with the reindeer, a large bear ». 
clo.sely resembling the grizzly bear of thei 
Rocky Mountains, a bison scarcely distin- 
guishable from that of the American prai- . 
ries, the musk-ox of Arctic America, the 
lemming of the Siberian steppes, the lion of 
the tropics, the hyena of the Cape, and a 
hippopotamus closely resembling that of the 
great African rivers. — Avebury Prehistorie 

I Times, ch. 9, p. 289. (A., 1900.) 

i 2041. MAN DEVELOPS IN MIND, 
AS ANIMALS IN BODY^Imreasing Har- 
mony with Environment. — [That] principle 
of natural selection which in animals affects 
the body and seems to have little influence 
on the miml, in man affects the mind and 
has little inlluenee on the body. In the first, 
it lends mainly to the preservation of life; 
in the seeond, to the improvement of the 
miml, and conserpiently to the inerea.se of 
happiness. It insures, in the words of Mr. 
Herheit Spenc»‘r, “a constant progress to- 
wards a high(*r degree of skill, intelligence, 
and self -regulation, a betti^r coordination 
of actions, a more complete life.” . . • 

'the tendency of recent improvements and 
discoveries is less to effect any rapid change 
in man himself than to bring him into har- 
mony with Nature; less to confer upon him 
new powers than to tench him how to apply 
the bid. — A vebury Prehistoric Times^ ch. lfl> 
p. 576. (A., 1900.) 




417 ' 


SCIENTIFIC SIDE-LIGHTS 


Man 


*2042. MAN EMPHASIZES NA- 
TURE’S VARIATIONS — We ciiiHiot sup- 
pose that all Hie breeds were suddenly pro- 
duced as perfect and as useful as we now 
see them; indeed, in many cases, ,we know 
that this has not been their history. The 
key is man's power of accumulative selec- 
tion: Nature gives successive variations; 
man adds them up in certain directions use- 
ful to him. In this sense he may be said to 
have made for himself useful breeds. — 
Dauwin Orujiii of Upccies, eh. 1, p. 20. 
(Burt.) * . 

, 204». MAN, EVIDENCES OF HIS 
recent origin — Fomiht of Kxwtbig Or- 
ganisms Where Still A'o Human Truer . — 
Thus, for example, in the deposits called the 
“ northern drift,” or the glacial f(»nnation 
of Europe and North America, the fossil 
marine shells can easily be identified with 
species either now inhabiting the indglibor- 
ing sea, or living in the seas of higher lati- 
tudes. Yet they exhibit no meniorials of 
the human race, or of articles fabricated by 
the hand of man. Some of tin* ne\V(‘sl of 


these strata, passing by the name of “ raided 
beaches,” occur at mnd<‘rafe elevations on 
the coa.st of England, Scotland, and liadand. 
Other examples are imd ^\ith on a more ex- 
tended seale in Scandinavia, as at the height 
of 200 feet at Uddevalla in Sweden, and at 
twice that elevation near Christiania in 
Norway, also at an altitmle of ddO or 700 
feet in places farther north. They consist 
of beds of sand and clay, tilling hollows in a 
’strict of granite and gneiss, and they must 
'’losely resemble the accumulations of sludly 

atter now in progress at the bottom of the 
forwegian fiords. The rate at whith the 
and is now’ rising in Scandinavia is far too 
irregular in dillerent places to a fiord a safe 
standard for estimating the minimum of 
time required for the iiplieaval of the funda- 
mental granite, and its marine shelly cover- 
ing, to the height of so many hundred feet; 
but according to the greatest average, of five 
or six feet in a century, the period required 
would be very considerable, and nearly the 
wdmle of it, as w'ell as the anteceilent epoch 
of submergence, seems to have preceded the 
introduction of man into these parts <if the 
earth. — Lyktx Principles of (Irologu, bk. i. 
ch. l.'b p. 184. (A., 1854.) 

2044. MAN, FOSSIL REMAINS OF— 

on Apelike C real lire— ToaU anti fm- 
plcments Show Primeval ^fan Thoroughhj 
Ilujnnn. — In eonelusion, I may say that, the 
fossil remains of man hitherto discovered 
do not seem to me to take us api>reeiablv 
nearer* to that lower pithecoid form by the 
modification of w’hich he has, probably, be- 
come w’hat he is. And considering what is 
now known of the most ancient races of 
fashioned flint axes 
a^a ttint' knives and bone-skewers of much 
pattern as those fabricated by the 
owest savages at the present day. and* that 
ana ™ j reason to believe the habits 
and modes of hying of such people to have 


remained the same from the time of the 
mammoth and the tichorhine rhinoceros till 
now, I do not know that this result is other 
than might be expected. — H uxley Man's 
Place in SalurCf p. 253. (Hum.) 

2045. MAN HAS MYSTERIOUS 
POWER OVER PUMA — Fern Child Safe 
with Soulh-American Ijion, — How’ strange 
that this most cunning, bold, and blood- 
thirsty of the Felidw [tlie puma], the perse- 
cutor of the jaguar and the scourge of the 
ruminants in the regions it inhabits, able 
to kill il.s prey with the fcbuily of a rifle- 
bullet, never attacks a human being! Even 
the cfiwardly, eanion-feeding dog will at- 
tack a man when it can do -o with impu- 
nity; but in places where tlu‘ puma is the 
only large b<’a>t of prey, it is notorious that 
j it is there pi*nf(‘ctly ^afe for even a small 
eliihl tf) go out ami ''hM*]> on the jilain. At 
the samf‘ time it will not tly from man (tho 
, the contrary is always -tated in hooks of 
• natural hi.storv) excejd in places where it 
is continually persecuted. Nor is this all: 
it will not, as a rule, cvi’ii defend itself 
against man, alt ho in some rare instances it 
has been known to do so. — lIxDso.v 'Snfural- 
ist in La Plata, ch. 2, p. 30. (C. & H., 

1SP.5.) 

204(L MAN HAS SELECTING POW- 
ER — -4 hslraet ( \mer]ffions — Self-eoniem plat ion. 
— 'Fhere is such a gulf bidwccn the faculties 
of his f man's] miml and tliose of the low'cr 
animals that the fon-es acting on the human 
spirit become, by (*om]>arison. innumerable, 
and involve motives belonging to a wholly 
dillerent class aiid order. Tic is exposed, in- 
I fleed. to the lowin’ motives in common with 
1 the 1 ‘u.sts. Hut tlune are others w’hich 
operate largely upon him w'hieh never can 
and never do operate u[>on them. Foremost 
among the<e are the motives which man has 
the power of iuinging to bear u]xon himself, 
arising out of his ])ower of forming abstract 
ideas, out of his possession of beliefs, and, 
i above all. out of his sense of right and 
I wrong. So strong are these motives that 
they are able cofi-tantly to overpower, and 
sometimes alnio-t to destroy, the forces 
which arc related to his lower faculties. 
Again, among the motives which operato 
upon him man has a sebvting power. He 
! nil. as it were, stand out from among them 
I — l(»ok ilown from above them — compare 
I them among each other, and bring them to 
j the test of eonsi'ienee. Nay. more, he can 
I reason on his own i haraoter as he can on the 
! character of another being — estimating his 
i own weakness with reference to this and the 
: other motive, as he is conscious how each 
may be likely to ti ll upon him. When he 
knows that any given motive will be tixi 
strong for him, if be allow’ bimself to think 
of it, be can shut it out from his miml by 
“keeping the, door of his thoughts." He 
can. and he often does, refuse the thing he 
sees, and hold by another thing which he 
cannot sec. He may. and he often do**s. 
choose the invisible in jireferenee to the 
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visible. He may, and he often does, walk 
by faith and not by sight. — ^Argyll Reign of 
Law, ch. 6, p. 182. (Burt.) 

2047. MAN, HIS BODY UNDER- 
GOES INCESSANT CHANGE — SpirUual 
identity Constitutes the Personality . — 
Science proves that the elements constitu- 
ting our bodies, even those which seem to 
have most resistance, are renewing them- 
selves all the while, so that within a given 
period there is not one molecule but has 
been transformed; yet in spite of this in- 
cessant evolution of atoms there is a being 
(and that is each one of us) feeling its 
own identity, remembering what it thought, 
felt, intended, and performed, ten, twenty, 
thirty years ago, recognizing itself as the 
responsible author, accusing <u* congratula- 
ting itself. Without this identity, of which 
memory is the guardian, there is no longer 
human personality, nothing but a transient 
aggregation of molec\iles remaining united 
during the space of a human life. — B kksikr 
^‘Souviens ToC* (a i^ermon). (Translated for 
Scientific Side-Lights. ) 

2048. MAN, HIS DEVELOPMENT 
DISTINGUISHES HIM FROM OTHER 

ANIMALS — The attitude of the human be- 
ing toward Nature is entirely ditferent from 
that of all other animate creatures upon 
earth. With dilllculty and only with the 
help of adults docs the child learn the use of 
its memlxTs, and lie re(juire-5 a longer time 
than any animal to ae<|uire skill in the most 
necessary functions of lif(*. Human knowl- 
edge and skill do not develop in all indi- 
viduals as the blo*isnms and fruit of plants 
from the seed: human individuals do not, 
like the animals of the ^ame s[)ccies, attain 
to the same facility. 3Iore especially it is 
the peculiar gift*<. the po'iifion in society, 
and the destiny of life afferting individual 
human beings that produce the greatest dif- 
ferences in the cultivation of their physic;i] 
and mental powers. — DRourscir Danrinis- 
7nii.s Ufid Sit frtitt h rr. (Tran-^lated for Nco n- 
tific Sidf'-IAghts. ! 

2049. MAN, HIS INFLUENCE UPON 
THE EARTH — Kfftet of Kinionare of Laml — 

Fertilily ^V^liti7lg for Prof ( rf ion. — -But how 
important an element enehi 'we i-* 1 jdainly 
saw near Farnham. in Sui rey. Here there 
are extensive heaths, with a few clumps of 
old Scotch firs on the di-,tant hilltops; 
within tlie last ten years large -paces have 
been enclosed, and self-^oun firs an* now 
springing up in njultitude.-,. .-o clo-c together 
that all cannot live. When T asceVtained 
that the.se young tre* s had not been sown or 
planted I was so rnucli surprised at their 
numbers that T went tf) several points of 
view’, w'henee 1 coulcl examine hundreds of 
acres of the unenclosed heath, and literally 
I could not see a single Scotch fir except 
the old planted clumps. But ' on looking 
closely between the Sterne of the heath, T 
found a Tnultitude of s.m dlings and little 
trees whid had been perpetually browsed 


down by the cattle. In one square yard, at 
a point some hundred yards distant from 
one of the old clumps, I counted thirty-two 
little trees; and one of them, with twenty- 
six rings of grow'th, had during many 
years tried to raise its head above the stems 
of the lioath, and had failed. No wonder 
that, as soon as the land was enclosed, it 
became thickly clothed with vigorously 
growing young firs. Yet the heath was so 
extremely barren and so extensive that no 
one would ever have imagined that cattle 
would have so closely and eflfoctually 
searched it for food. — Dahwin Origin of 
Species, ch. 1, p. 67. (Burt.) 

2050. MAN, HIS SUPREME DIS- 
TINCTION IN THE ANIMAL WORLD— 
— Love of and Sacrifice for Truth. — Man 
strives after the truth for the sake of truth; 
he wants to know’ for the sake of knowing; 
his impulsion for knowledge, his tendency 
after light and truth, is so strong that, 
whether knowledge of the truth is produc- 
tive of injury or advantage, he strives for it. 
And even if he foresees tliat the knowledge 
ho has foreboded and .sought after w'iM only 
excite ridicule, hatred, contempt, ami perse- 
cution as s{)ou us found and communicated 
to others, he nevertheless persists until he 
finds and brings it to light. Have not men 
sufiVre<l severe afiliction, not shunning criiid 
martyrdom, from love of the truth r But. 
wiiere in the entire realm of tlie animal 
world do you fiml any trace of this quality? 
— (lu.WK Ihirn'i)iismu.s und Sit tliehict it 
(Ihutsehe Zrit- und St rf it-Pragen . p. 454). 
(TranslaHwl for Scientific Side-Lights. } 

2051. MAN KINDRED TO THE 
STARS — The I In man I tody Analyzed — Spec- 
troscffpir .\natysis of Heart nly Hod its . — 
In the South Ki*nsinglon Museum tluTo i'^, 
,ns everybody knf)ws. an immense eollection 
of objects, apjjealing to all tastes and all 
clashes, and we find there at the same time 
people belonging to the weaUhy and culti- 
vated part of s{)riety lingering over the 
T.niiis Seize eahinets or the old inajolieii, ami 
the arti-ian and his wife studying the state- 
ments as to the relative economy of baking- 
powders. or admiring Tippoo Saib’s wooden 
t iger. 

There is one shelf, how’ever, which serins 
to have some attraction common to all social 
gra<les, for its contents appear to he of equal 
ifd credit to the peer and the eostermonger. 
It is the representation of a man re.'^olveil 
into his eliernieal elements, or rather an ex- 
hibition of the iiiaterialft of w’hich the 
human body is composed. There is a defi- 
nite amount Jif W’ater, for instance, in our 
blood and tissues, and there on the shelf are 
just HO many gallons of water in a large 
vessel. Another jar shows the exact quan- 
tity of farhon in us; smaller bottles con- 
tain oiir iron and our phosphorus^ in ju«T^ 
proportion, w’hile others exhibit still othei 
c(»hstituents of the body; and the whole re- 
poses on the shelf as if ready for the coroioix 
of a uew Frankenstein to re-create tne 
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ori^nal man and make him walk about 
again as we do. The little vials that contain 
the different elementH which we all bear 
about in small proportions are more numer- 
ous, and they suggest not merely the (?om- 
plexity of our constitutions, but the iden- 
tity of our elements with those we have 
found by the spectroscope, not alone in Urn 
sun, but even in the distant stars and 
nebulae; for this wonderful instrument of 
the new astronomy can find the traces of 
poison in a stomach or analyze a star, and 
its conclusions lead us to think that the 
fipcients were nearly right when they called 
man a microcosm, or litthi universe. \Vc 
liave literally within our own bodies samples 
of the most important chanents of which the 
^ueat universe witimut is composed, and you 
and I are not only like each other, and 
brothers in humanity, but children of th<* 
sun and stars in a literal sen'^e. having 
bodies actually made in large ]>art of Ihe 
same things that make Sirius and Alde- 
I'aran. They and we are near relativcs.-- 
b.\N(il.EY Thr Xftr Astronomy, ch. S. j). 2*il. 
(H. M. k Co., 1S1K>.) 

2052. MAN MODIFYING NATURE 

-.-thnnrstic Animafs lit m (third to His IV///. 
— 14 appears as if any sjiecial (piality <tr 
modi fl<at ion in an animal can be obtainc<l 
if we only brew'd it in sulhcient quaiKity, 
watch carefully for tin* rc<juir<‘d variati(»nH, 
;>.nd carry on selection with patien.e and 
skill for a sulllciently hmg period, 'riiu'^. in 
'•bci'p we have enormously increased the 
wool, and have (»btaincd the power of rapid- 
ly forming flesh and fat; in cow- we have 
increased the prodm^tion <*f milk; in hordes 
wo have ohtaiinsl strength, cndurarnc. or 
•-peed, ami have greatly modified ‘^ize, form, 
ami c(dor: in poultry we have '-ccund 
various colors cd fduinage. increase of si/e. 
ami almost perpetual egg-la ving. — W am \< i: 
Ihi nrinism^ ch. 4. p. d.'V (llum.) 

2053. MAN, MORAL NATURE 0F~- 

Ifuuuni Conduct the Suhji'rt uuittf r of thr 
Mont] SVa.sT, — What is the subject-matter 
f»f the moral sensed or. in other words, what 
is the kind of thing of which alone it takes 
any eognizaiu'e. and in which alone it recog- 
niz(*s the cpialities of right and wrong? 

To this fundamental quest i«m one answer, 
and one answer only, <’an be givt*n. 'fhe 
things, and the only things, of which the 
••'oral sense takes eognizam-e nr«‘ the net ions 
‘d man. It can take no <'ogni/am*e of the 
aetions of mnehines. nor of the aetions of the 
•muiiniate forces of Nature, nor of the ac 
tmns of l>ensts, ex<‘ept in so far as a few of 
tlu'sc nmy 1 ,^, supposed to possess in a low 
•uul elementary degree some of the <'hara«*- 
bristir powers of man. Human eondint is 

a' only suhieet-nuitter in rospeet of whicli 

10 pereeptions of the moral sense arise. 

my are pereeptions of the mind which have 
relation to nn>^hing whatever excn'pt to 
liu of another mind constituted 

n t — A rgyll Unity of yoturr, eh. 9. 

P (Burt.) 


2054. MAN MORE FEARFUL THAN 

NATURE — Spartatjuji in Ve^uviuH . — What 
was the real condition of Campania during 
those years of dire convulsion [of Vesu- 
vius] ? “A climate where heaven’s breath 
smells sweet and vvooingly — a vigorous and 
luxuriant Nature unparalleled in its produc- 
tions — a coast which was once the fairy-land 
of poets and tin; favorite retreat of great 
men. Even the tyrants of the creation loved 
this alluring region, sjiarcd it. adorned it, 
liv«vl in it, dierl in it.” [ForsythV “ Italy,” 
vol. ii.] Th(‘ inhabitants, intb'cd. have enjoyed 
no iiniminity fir)m the calamities wbicli are 
the lot of mankind; but llie principal evils 
wliieii they have sufrcrcjl mn*'1 be* attributed 
to moral, not to j»by>ical. can-e.-- — to disas- 
tron*^ events over which man might have 
cxcrci-cd a control, i at her than to the in- 
evitable catastrophes wliich result from suh- 
lerranean agency. When Sjiartaciis en- 
camped his army of ten thousand gladiatrirs 
in the old ('Vtiiict crater of Ve-nvius. the 
volcano u:is more justly a suhjeet of terror 
tt> (’ampania tlian it ha^ ever been -inc(‘ the 
rekindling of its fires. — Cvei.L ddAonu, eh. 
24. p. :49r>. IS.')!.) 

2055. MAN MUST ACQUIRE IN- 
STINCTS— Jfdltit thf Crocf sH of A('(ptisition — 
Eromtuiu of A uffttmit isnt . — Man i-* born with 
a tendency to do more things than he has 
reaily-made an angemeiit-' for in hi" norve- 
eeiitius. MonI r»f the performances of other 
animals are automatic. Hut in him the 
number of tluMii i" "O I'liormons that most of 
llu-m mn"t b<> the fruit of p.iinful study. 
If juaeti^e did u<»t malu‘ j^erfeet. nor habit 
e«onoini/e the expen-e of ner\nus and mus- 
cular <‘n.’rgy. lie woiibl tbcu-fon' ]>e in a 

■ "orrv plight. .\" Dr. Maudslev savs; 
i “ If an act became no easier after being 
' done -.cvcral timc". if tin* careful direction 
I of consi’iou-iicss A\eic ncecs--ary to its ac- 
eonijili-bment ou each ona-ioii. it is evident 
that the whole activity of a lifetime might 
1 m» contined to oiu' or twa^ deeds —that no 
nrogre-s n uld take place in «levelopmcnt . 
A man might be :u rujued all day in dres-^ing 
,iinl undressing himself: the attitude of bis 
bndy would al'snib all bis attention and 
I mug} . the washing of bis bands or the 
fast<*ning td a button would be as didbuilt 
to him each oeeasion as to the child on 
its first trial; .lud be would, furthermore, 
be eoinplctely exhausted by bis exertions. 
Think of the pains necessary to ti‘a<*b a child 
to staml. of the many ctTmts which it must 
make, and of the case with wbidi it at last 
stands, nnconseiotis of any effort. For while 
set*<uidai ily automatic acts are aecomplisbed 

with comparativedy little weariiies^ in this 

regard j»]>proaehing the organie movements, 
or the original rellex movements — the m)!!- 
scious effort of the will sotm prodmvs ox- 
haiisti* 11 .**" -dAAiFs Pstfchtdoou. v<i1. i. ih. 4. 
p. IIT (U. IT. Co.. 1S!>9.> 

2050. MAN NOT A MERE AUTpM- 

ATON — Antomatic AdiouH Subordinate 
and Subsidiary — Cach Oenrration Starts 



Man 


SCIENTIFIC SIDE-LIGHTS 


420 


Aucw . — An apparatus for controlling one of 
the lower animals can be turned out from 
the workshop of Nature sometimes in a day. 
The wheeN are few. the works are simple, 
the connections require little time for ad- 
justment or correction. Everything that a 
humble organism will do has been done a 
million times by its parents, and already 
the faculties have been carefully instructed 
by heredity and will automatically repeat 
tlie whole life and movement of their race. 
But when a man is made it is not an autom- 
aton that is made. This being will do new 
things, think new thouglits, originate new 
ways of life. . . . For half the life, 

therefore, that lies before the human oil’- 
spring no storage of liabit has been handed 
down from the jiast. . . . Into the in- 
fant’s frame must lie fitted not only the ap- 
paratus for automatic repetition of what its 
parents have done, but the apparatus for in- 
telligent initiation; not only the machinery 
for carrying on the involuntary and rellex 
actions — involuntary ami r«‘tlex because 
they have been done so often by its ancestors 
as to have become automatic — but for the 
voluntary and self-oonst ious life which will 
do new things, choose fresh alternatives, 
seek higher and more vari<'d ends. TIu* in- 
strument which will attend to l)reathing 
even when we forget it ; the apparatus 
which will make the heart beat even tho we 
try to stop it; the self-acting spring which 
makes the eyelid close tin* mormuit it is 
threatened — these and a hundred others are 
old and well-tried inventions which, from 
ceasele.ss practise generation after genera- 
tion, work perfectly in each new individual 
from the start. . . But the higher 

brain is comparatively a new tiling in the 
world. It has to undertake a vaster range 
of duties, often totally new orders of duties; 
it has to do things which its forerunners 
had not quite learned to do, or had not quite 
learned to do unthinkingly, and the incon- 
ceivably complex machinery requires time to 
settle to its work. — D rt mmomi of 

Man, ch. 8, p. 2S.3. (J. P., 1000.) 

2057. MAN NOT PERFECT, BUT 
PERFECTIBLE — For the creation of man 
was by m) irmans the creation of a perfect 
being. The mrj-^t e-^sential feature of man is 
his improvableneys. — F iskk Df sfiny of 

ch. 10. p. 71. Ml. M. A (V,.. 1000.)' 

2058. MAN, PRIMEVAL — Like 

Dfffradffl lincen — Fuegiann and 

TasjnanUins Sot Types — Brain Power of 
Ffirlirst — Thus it would appear that 

these earliest known nien are not speeifically 
distinct from ourselves, but are a distinct 
race, most nearly allied to that great Tura- 
nian stock which is at the present day, and 
has apparently from the earliest historic 
times been, the most widely spread of all. 
Tho rude and uncultured, they were not 
either phy.sically or nient ally inferior to the 
average n en of to day. and were indeed in 
several respect.s men '•>f high type, whose 


great cranial capacity might lead us to sup- 
pose that their ancestors had recently been 
in a higher state of civilization than them- 
selves. It is, however, possible that this 
characteristic was rather connected with 
great energy and pliysical development than 
with high mental activity. 

To the liypothesis of evolution, as applied 
to man, these facts evidently oppose great 
difiieultics. They show that such modern 
degraded races as the Fuegians or the Tas- 
manians cannot present to us the types of 
our earlier anee.stors, since the latter were 
i men of a diirerent and higher style. Nor do 
; these olde.st known men present any approx- 
\ imation in physical characters to the lower 
1 animals. Further, we may infer from their 
I works, and from what we know of their he- 
j liefs and habits, that they were not crea- 
[ tures of instinct, hut of thought like our- 
; selves, and that materialistic doctrines of 
e.utomalism and brain force without mind 
would be quite as ab.surd in their applica- 
tion to them as to their modern represent a - 
1 tives. — Dawson Facts and Fanrirs in Mod- 
I ern i^rirnrc, eh. 4, p. 172. (A. B. P. S.) 

■ 2050. The Emhodimeni 

of Helph’ssnvss and Homclessnvss. — Go with 

, me to that early day wlien the first being 
worthy to he called man stood U]>on this 
earth. How economical has been his endow- 
ment. There is no hair on his body to keep 
him warm, his jaws arc the feehlosi in the 
; world, liis arm is not equal to tliat of a 
I gorilla, he cannot fly like the eagle, he oan- 
I not see into the night like the owl, even the 
: hare is fleeter than he. He has no clothing, 

I no shelter. “ Foxes had holes, and the birds 
; of the air had nests, hut this man had not 
; where to lay his head.” He had no tools or 
! industries or experience, no soiuety or lan- 
guage or arts of pleasure; he had yet no 
theory of life and poorer conceptions of the. 
i life beyond. All Nature laughed at him. 

I The sun said. T will blister his skin. Tlic 
' storm said. I will s])it upon him. The s«‘a 
I said, T will drown him. Tho noxious inal- 
i aria said, I will parch him with fevers. 

■ The lion, the wolf, the tiger said, I will de- 
vour him. The moiintain-.sheep withluld 
her fleece and lambs. The wild ass and the 
wild horse fled away in scorn. The silly 
fi.sh said, I know you not, and tho birds 
skimmed the air around him in mockery. 
There were no waving grain fields, nor 
golden corn fields, nor tempting vineyards, 
nor fr^i grant orchards. 

j ** Poor naked wretches, on the edge of time. 
That bide the pidting of this pitiless 
storm. 

How shall your houseless heads and unfed 
side.s defend you 
Prom seasons such as these?” 

King fjcavy iii, 1* 

* Whatever we may say of our own golden 
age, surely his was not around him nor 
above, him. If he had one at all it 
within him.—MARON The Birth of Invention 
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(Address at Centenary of the American Pat- 
ent System, Washington, D, C., 1H91; Pro- 
ceedings of the Congress, p. 404.) 

2000. The Neanderthal 

Skull Thoroughly Human — iVo Link between 
Man and Ape. — Under whatever inspeet we 
view this [Neanderthal] cranium, whether 
we regard its vertical depression, tlie enor- 
nious thickness of its supraciliary ridges, its 
sloping occiput, or its long and straight 
squamosal suture, we meet with ape-like 
characters, stamping it as the most pithe- 
coid of human crania yet discovered. Hut 
Trofessor Schaalfhausen states that tin? 
cranium, in its present condition, liolds 
1,0113.24 cubic centimeters of water, or about 
03 cubic inches, and as the entire skull . 
could hardly have held less than an addi- 1 
tional 12 cubic inches, its capacity may l)e ! 
estimated at about 70 cubic inches, wliich is j 
tlie average capjfcity given by Morton for ; 
I'olyiiesian and Hottentot skulls. i 

So large a mass of brain as tliis would ^ 
alone suggest that the pithecoid tcmb ncics, ' 
indicated by this skull, did not extend deep i 
into the organization ; and this conclusion is | 
borne out by the dimensions of the other i 
bones of tlie akeleton given by Professor I 
SchaafThausen, which show tliat the absolute : 
height and relative proportions of the limbs ; 
were quite those of an European of middle 
stature. The bones are indeed stouter, but 
this and the great development of the mus- 
cular ridges noted by Dr. SchaafThausen are j 
<*haracters to be expected in savages. The \ 
IVdagonians, exposed without shelter or pro- j 
teetion to a climate possibly not very dis- ' 
similar from that of Europe at the time 
during which the Neanderthal man lived, 
are remarkable for the stoutness of their 
limb bones. 

In no sense, then, can the Neanderthal 
bones he regarded as the remains of a 
human being intermediate between men and 
apes. At most, they demonstrate the ex- 
istence of a man whose skull may be said to 
revert somewdiat toward the pitheeoitl ty])e. 

— Huxley Man\s Place in yaturc, p. 253. 
(Hum.) 

2001 . MAN, PRIMITIVE— Orna- 
ment before Clothing. — Man has been de- 
fined ns the animal that is fond of finery. 
Before he manifests any care for clothing, 
unless compelled by the inelemeney of his 
climate, he thinks of his ornament. — Has- 
tian Allgemcine Crundziigr der Kthnologie, 
p. 24. (Translated for Scientific Side- 
Lights.) 

2002. Camel the Insepa- 

rable Companion of — The One dreat L.ssru- 
Cal of Patriarchal Life — Long Hiptoric Pec- 
ord of an Animal — ** Ship of the Desert.'' — In 

poetry of the East, the camel is desig- 
uated as the land ship, or the ship of the 
desert (Sefynet-el-hadyct ). The camel i.s, 
however, not only the carrier in the desert, 
^nd the medium for maintaining communi- 
<Jation between different countries, but is 


also, as Carl Ritter has shown [ * Asien,” § 
(ilO, . . “ the main rc(|uireiiieiit of a 

nomadic mod<* of life in tlm j)iitriarchal 
stage of national development, in the torrid 
regions of our planet, where rain is cither 
wholly or in a great degree absent. No ani- 
mal’s life is so closely associated by natural 
bonds with a certain primitive stage of the 
development of the life of man as that of 
the camel among the Bedouin tribes, nor 
has any other been established in like man- 
ner by a continuous historical evidence of 
scweral thousancl years.” — H lmboldt Views 
of Xature, p. 51. "(Bell, ISOG. ) 

2003. Fancy SkHch of — 

What Pftnain.s Indicate. — Carrying our 
imagination back into the j)ast, we see 
before us on the low shores of the Da- 
nish Archipelago a race of small men, 
w ith heavy overhanging brows, round heads, 
ami fa4es pro})ably much like those of 
the present Eaplanders. As they must evi- 
dently have ha<l some ])rotection from the 
weather, it is nio'^t probable that they lived 
in tent>^ made of skins. The total absence 
of iiH'tal in the K jilkkcnmiiddings [kitchen- 
middens] indicates that they liad not yet 
any weapons I'xcept tliosc made of w'ood, 
stone, born, and bone. Their principal food 
must have consisted of slndl-fi-h. but they 
were able to catch fi-^h. and often varied 
tlu'ir diet by game caught in bunting. It is 
evident that marrow was con^iilcre*! a great 
delicacy, for every single bone which con- 
tained any was split open in the manner 
best adapted to extract the precious morsel. 
— .\VKnrHY Prehistoric Tirius. ch. 7. p. 229. 
(A., 1000.) 

2004- . Jncaj)able of Ab- 

stract Conceptions — The Infinite — The In- 
risihte — P* rsonatifg \ rarer and Simpler as 
Well. — 'rhos4* wlio apprnacli the subject with 
the assumj>t 14111 that the idea of a divine Be- 
ing or a sn peril u man personality must be a 
ilerivativc, and canimt be a primary concep- 
tion, albiw' all their language to bo colored 
I by the theory tliat vague perceptions of 
I “ Tlie Invisible *’ or ” The Infinite ” in rivers, 
• or in mountains, or in snn and moon and 
! stars, were the earliest rcligiiwis conceptions 
! of the lunnan miml. But this theory cannot 
be accepted by those who remember that 
there is nothing in Nature so near to us as 
our own nature — nothing so mysterious and 
yet so intelligible — nothing so invisible, yet 
so suggestive of energy ami of power over 
things that can be seen. Nothing else in 
Nature speaks to us so constantly or so di- 
re<*tly. Neither the infinite nor the invisible 
contains any religions element at all, unless 
as conditions of a being of which invisibility 
and infinitude are attributes. There is no 
probability that any abstract conceptions 
whatever about the nature or properties of 
material force can have been among the 
earliest conception? of the human mind. 
Still less is it reasonable to suppose that 
such conceptions were more natural and 
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more easy conceptions than those founded 
on our own personality and on the person- 
ality of parents. — A koyll Unity of Nature, 
oh. ‘12. p. 300. (Burt.) 

2005. Remains Showing 

His Daily Domestic Life — The Kitchens of 
the Stone Aye . — The disoovery of rude flint 
iiiipleinonts, and of bones still bearing the 
marks of knives, oonlinned the suppasitlon 
that these beds [the Kjokkenniiiddings, 
kitchen-middens, or shell-mounds of Den- 
mark] were not natural formations, and 
it subsequently became evident that they 
were, in fact, the >ites of ancient vil- 
lages; the ])rimitive population having 
lived on the sliore and fed principally on 
shell-lish. but partly also on the proceeds of 
the chase. In many places hearths were dis- 
covered consisting of tlat stones, arranged in 
such a manner as to form small ]>lat forms, 
and bearing all the marks of lire. The 
shells and bones not available for food 
gradually aceumnlatcil round the tents and 
huts, until they formed deposits generally 
from three to live feet, but sometimes as 
much as ten feet in thi<'kness. and in some 
cases more than three hu mired yards in 
length, with a breadth of fr<'m one hundred 
to two hundred feet. — .VvKuruY Prehistoric 
Times, ch. 7. p. 215. (A,, 1000.) 

20GO. MAN, RECENT ORIGIN OF- 

His Kxfiosiire to Special Danyers — Knduriny 
Memorials of His Hxistetic *’. — Xo inhabitant 
of the laml exp(»ses himself to -o many 
dangers on the waters as man, wliether in a 
savage or a civilized state; ami there is no 
animal, therefore, who>e skeleton is so li- 
able to become einbe<hb*<l in lacustrine or 
submarine depo-^its; nor can it be said that 
his remaiim are more peri->hable than tho-e 
of other animals; for in ancient fields of 
battle, as Cuvier Ins obsei vecl, the lames of 
men have sutTered as little der*oi7qK*>-it ion as 
those of hm-'cs which were buried in tin* 
bame gr.av<*. But even if the more so]i«I 
parts of our s[)e»ie.s had disappeared, tlie 
imprc>-ion of tlmir form would have re- 
mained engraven on the rf»eks, a> have the 
traces of the tenderest leaves r>f plants, and 
the soft integuments of many animals. 
Work> of art, moreover, compOMsl of the 
most iiule-truet ible matciials. would have 
outla->led almo't all the organic f<^)ntents of 
sedimentary rocks. Edifices, and even en- 
tire cities, have, williin the times of history, 
been buried under volcanic ejections, sui)- 
merged beneath the .^ca. or engnlf<*d by 
earthquake- : anrl h,id these catastrophes 
been repeated throughout an indefinite lapse 
of ages, the hiirh antiquity of man would 
have been inkerilx-d in far Tnor<* legible ehai- 
aeters on tlie framework of the globe than 
are the forms of the ancient vegetation 
which once covered the islands of the north- 
ern ocean, or of those gigantic reptile.s which 
at still later periods peopled the seas and 
rivers of the northern hemisphere. 

But sf fnr a,s our ir^erpretation of phys- 


ical movements has yet gone, we have every 
reason to infer that the human race is ex- 
tremely modern, even when compared to the 
larger number of species now our contem- 
poraries on the earth. — L yell Prinoiplea of 
Geology, bk. i, ch. 9, pp. 147-48. (A., 1854.) 

2007. MAN TESTS RESULTS OF 
OBSERVATION — Knows Nature To Be a 
Whole. — Nature considered rationally — that 
is to say, submitted to the process of 
thought — is a unity in diversity of phe- 
nomena; a harmony, blending together all 
created things, however dissimilar in form 
and attributes; one great whole (Tbiray) ani- 
mated by tlie breath of life. The most 
important result of a rational inquiry into 
nature is, therefore, to establish the unity 
and harmony of this stupendous ma.ss of 
force and matter, to determine with impar- 
tial justice what is due to the discoveries 
of the past and to those of the present, and 
to analyze the individual parts of natural 
phenomena without succumbing beneath the 
weight of the whole. Thus and thus alone 
is it permitted to man, while mindful of 
the high destiny of his race, to comprehend 
Nature, to lift the veil that shrouds her 
phenomena, and, as it were, submit the re- 
sults of observation to the test of reason 
an<l of intellect. — IfrMHOLDX Cosmos, vol. i, 
int. p. 24. (11., 1H97.) 

20G8. MAN THE CROWN OF EVO- 
LUTION — Not To He SurpiUiHed, but Perfecied. 
— Who c*an fail to see that the selection of 
psychical variations, to the eoni»|)arativc 
neglec t of physical variations, was the op(‘n- 
ing of a new and greater act in the drani.i 
of creation? Since that new departure the 
(’reat^ir’s highest work has <on.sisted not 
in bringing forth new typi‘s of body, but in 
exj)aiidiMg and perfecting the psychical at- 
tribute-. of the one creature in whose lif«‘ 
tliose attributes have begun to aecjuire pie- 
douiinanee. Along this human line of ac- 
cent there is no occasion for any further 
genesis of species; all future progress iMU>t 
continue be not z<iol<)gical, but psycholog- 
i<al; organic evolution givc.s place to civili- 
zation. TIuh in the long series of orgaiii** 
beings man is the last; the cosmic proec'^-, 
having once evolved this masterpiece, could 
thenceforth do nothing l>etter than to per- 
fect him. — Fi.ske Through Nature to God, 
pt. ii, ch. 5, p. H4. (If. .M. k C’o., 1900.) 

20GO. MAN, THE DESCENT OF- 

Man might just as well have descended from 
the .sheep or the elephant as from the stp<‘- 
-V^iUf iiow Address before the Anfhropn- 
toyirnl f'onyrrss in Vicntia. (Tran.slated for 
Seien t ifir Side- iyhts. ) 

2070. MAIf THE HIGHEST BEINO 
POSSIBLE UNDER EARTHLY CONDI- 

, TIONS— Compirfcii Design of Animal Kingdom. 

I ---To me the animal kinj^om appears not 
in indefinite growth like a tree, but a tern 

{ de with many minareta, none of them 
)lc being prolonged, while the centra 
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dome is completed by the structure of man. 
The development of the animal kingdom is 
the development of intelligence chained to 
matter; the animals in which the nervous 
system has reached the greatest perfection 
are the vertebrates, and in man that part 
of the nervous system which is the organ 
of intelligence reaches, as 1 have sought to 
show, the highest development possil)le to 
a vertebrate animal, while intelligence has 
grown to reflection and volition. On these 
grounds, I believe, not that man is the high- 
est possible intelligence, but tliat the huinaii 
body is the highest form of human life pos- 
sible, subject to the conditions of matter 
on the surface of the globe, and that the 
structure completes the design of the ani- 
nial kingdom. — quoted by Dui m- 
MOND in Ascent of Man, ch. 3, p. 113. (J. 

P., 1900.) 

2071. MAN TRANSFORMS THE 

EARTH — Maken New Knvinjnment . — The des- 
tinies of all otlier living things arc more 
and more dependent upon the will of man. 
Jt rests with him to determine, to a great 
degree, what plants and animals shall re- 
main upon the earth and what shall be 
swept from its surface. By unconsciously 
imitating the selective ])roces<cs of Nature 
he long ago wrought many wild species into 
forms subservient to his needs. He has < re- 
ated noNV varieties of fruit and Ihovcr and 
cereal grass, and has reared new breeds of 
animals to aid him in the work of civiliza- 
tion, until at length he is beginning to ae- 
(piire a TnasU*ry over mechanical and niohs*- 
ular and chemical forces which is doubtle''S 
destined in the future to achieve marvelous 
results whereof t<i-day we little dn*am. 
Natural selection itself will by and by 
occupy a subordinate place in comparison 
with selection by man, whose appearance on 
the earth is thus sren more clc.irly tliaii 
ever to have opened an entirely new cha])- 
ter in the myst4 rious history 4)f creati<»n. - 
Fiske Destiny of Man, ch. 3, p. 33, (11. M. 

& Vo., 1900.)' 

2072. MAN UNITED BY BODILY 
CONSTITUTION WITH ALL ANIMAL 
AND VEGETABLE LIFE-“0/ the Dust of 

the Oround^^ (thn. it, '!}. — Mail is included 
in the unity of Nature, in the first place, 
as regards the composition of his body. Out 
of the ordinary elements of the material 
world is that body made, and into those 
elements it is resolved again. With all its 
beauties of form and of expression, with all 
its marvels of structure ami of function, 
there is nothing whatever in it except some 
few of the elementary substances wdiich an* 
common in the atmosphere and the soil. 
The three commonest gases, oxygen, hydro- 
gen, and nitrogim, with carbon ami with 
sulfur, are the foundation - stom"*. In 
slightly different proportions these elements 
constitute the primordial combination of 
mat^r which is the abode of life. In the 
linished structure there appear, besides, 


lime, potash, and a little iron, sodium, and 
phosphorus. These are the constituents of 
the human body — of these in different com- 
binations [it consists] — and, so far as we 
know, of nothing else. The same general 
composition, with here and there an ingredi- 
ent less or more, prevails throughout the 
wdiole animal and vegetable world, and its 
elements are the commonest in the inor- 
ganic kingdom also. — Argyll Unity of Na~ 
ture, ch. 2, p. 28. (Burt.) 

2073. MAN WITHOUT AGRICUL- 

TURE — ShdL- mound Builders — Spirituous 
JAquurs Utiknov:n. — If the ab.sence of cereal 
remains justifies u.s, as it appears to do, 
in <*oncluding that they [tin* shell-mound 
builders] had no knowledge of agriculture, 
they must certainly have sometime.s suf- 
f(‘rcd from periods of great scarcity, indica- 
tions of whicli may, perhaps, be .seen in the 
bones of the fox, wolf, and other carnivora, 
which would hardly luive been eaten from 
choice; on the other hand, they were blessed 
ill the ignorance of spirituous liquors, and 
sav(‘d thereby from wh.it is at present the 
greatest scourge of Northern Europe. — Ave- 
bury Prehistoric Times, ch. 7, p. 231. (A., 

1900.) 

2074. MAN’S CONSCIOUSNESS OF 
POWER — Similar Results in Nature Referred 
to SupKf me Conscious Poiecr . — We are con- 
scious of tlie exertion of a power when wo 
either produce or resist motion; w’henever, 
therefore, we see bodies in motion we infer 
that only by a like exertion of pow'er could 
that motion have originated: so wdien the 
retardation of motion gives rise to heat, or 
heat (in ceasing to manifest itself as such) 
gives ri.«ie to expansive force, we perceive 
that it is only the manifestation that is 
ehanged. llie fundamental power remaining 
the same. .\nd ;is we arc thus led by the 
“correlation *' doctrine to consider the vari- 
ous agciicio'; of Nature as the expression of 
a eoii'^eious will, wc find the highest science 
comj>lctt>ly according with the highest re- 
ligion, in ilirceting us to recognize, the om- 
nipresent ami enustautly su>taiuing energy 
of a pei'^nual Deity in every phenomenon of 
the universe around us. the pantheistic and 
anthropomorphic conceptions of his charac- 
ter being thus brought into harmony when 
wc view “ Nature “ as the emhodimeut of the 
divine volition, the “forces of Nature” as 
NO many divorsitied modes of its mauifosta- 
tiou, and the “laws of Nature” as nothing 
hut man’s expressions of the uniformities 
wliich his limited observation can discern 
in its phenomena. — Carpenter Xature and 
Man, lect. 5, p. 183. (A.. 1889.) 

2075. MAN’S EAGERNESS TO KNOW 

— Paralysis of Investigation for a Thousand 
Yea rs — M odvrn Scicn i ific Revi va L — Our 
present mastery over the laws a ml phenom- 
ena of light has its origin in the desire of 
man to know. We have seen the *ancient8 
busy w’itli this problem, but. like a child 
who uses his arms aimlessly, for want of the 
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necessary mnsciilar exercise, so tliese early 
men speculated vaguely and confusedly re- 
garding natural phenoniena, not having had 
the disoi]>Iiiie needed to give clearness to 
their insight and tirniness to their grasp of 
principles. They assured themselves of the 
rectilinear propagation of light, and that the 
angle id incidence was equal to the angle of 
rellectiun. For more than a thousand years 
— I might say, indeed, for more than tifteeii 
liundred years ^ul)sequently — the scientilic 
intellect appears as if smitten with paral- 
ysis, the fact being that during this time 
the mental force, which might have run 
in the direction of science, was diverted into 
other directions. 

The course of investigation, as regards 
light, was resumed in 1100 by an Arabian 
philosopher named Alhazan. Tlien it was 
taken up in succession by Koger Hacon, 
Vitellio, and Kepler. These men, tho failing 
to detect the j)rinci])Ie which ruled the 
facts, kept the tin* of invotigation con- 
stantly burning. 'riu'n came the funda- 
mental discov«*ry of Snell, that corner-stone 
of optics, and immediately afterwards we 
have the application by Descartes of SnelFs 
discovery to the explanation of the rainbow. 
Following this we have the overthrow, by 
Romer. of the notion of Descarte> tliat light 
was tranHmitte<l in-tantani'ini^ly through 
space. Then came Newton''^ crowning ex- 
periments on the analysis and synthesis of 
white light, by wliich it wa> pntved to be 
compoumh'd of various kinds of light of 
dilferent degrees of refrangibility. — 'Fyn- 
D.vtL La.‘turts on p. *d0n. « A., l^bS. > 

207(5. MAN’S LIKENESS TO LOWER 
ORGANISMS SPRINGS FROM SOME 
DEEP NECESSITY— Whether man has 
been ."ejiarately cieated out of the inor- 
ganic elements of which his body is com- 
po-icd, or whether it was born of matter 
previously organized in lower f<um^, this ! 
community of >tniclnre mu-^t equally in- 
dicate a corresponding community of re 
lations with external thing--, and -mim.* an 
tecedent neeessity deeply >e,ite(l ifi th»- very 
nature of those things, why his b(»dily frame 
fehonld he like to theirs. -AiuiYi.L f nit if 
of Xaturc, eh. *2, p. .S2. (Hurt.) 

207 7. MAN’S ORIGINAL HOME— A 

Gardi'n of Kdt'n — H* jrrtinn ami /)» in m rnt if. 
— In the nature of things the original "ft- 
tlenients of man nm>t of nee<-s*^itv have been 
the most highly favored in tin* eomlitiiuis ho 
requires. If, on the cornnionly received 
theory of deveh»prnent, tho-e eitnditjrfps pri>' 
duccd him, they must have reached, at the 
time when and. in the- plaee where he aro.sc, 
the very highest degree of perfect ;olapta- 
tioii. He must have be«*n hap[)v in tho 
circumstances in which he found hirnscH 
placed, and pre.snmahly he must have been 
contented to remain there. Flqnally on the 
theory of man being a .special creation, wo 
must suppose that when weakest and most 
ignorant he must ha\» hen, placed in what 


was to him a garden — that is to say, in 
soinq region where the fruits of the earth 
were abundant and easily accessible. 
Whether this region w'ere wide or narrow, 
he w'onld not naturally leave it except from 
necessity. On every possible supposition, 
therefore, as to the origin of man, those wliu 
in the dispersion of the race were first sub- 
jected to bard and unfavorable conditions 
would naturally be those who had h‘a.st 
strengtli to mi'ct them, and upon wdiom they 
would have aecordingly the most depressing 
ellVi t. 'Phis is a jiroeess of natural rejection 
whith is tho inseparable eorrelative of the 
process of natural selection. It tends- to de- 
velopment in a wrong direetion by the eom- 
bined aetion of two ditrerent eireuinstanceg 
w bieh are inherent in tho nature of the case. 
Fir.st, it niu>t he alw.iys the weaker men 
who are driven out from comfortable 
homes; and, secondly, it must be always 
to comparatively unfavorable regions that 
they are compelled to fly. ruder the opera- 
tion of causes NO combined as these it would 
be strange, indeed, if the physieal and men- 
t.il condition of the tiibcs which hav(‘ been 
e\ posed to them should remain unchanged. 

-Auuyil I'nitif of .\iitun,, eh. 10, p. 250. 
(Flirt.) 

2078. MAN’S SOCIAL SELF— ToW are 

*>f Ost liU'i.stn. A mairs social ^elf is the 
recognition whiili he gets from liis mates. 
Wc are not only gregarious animals, liking 
to be in sight of ojir fellows, but. wc have 
i an innate propensity to get ourselves no- 
1 ti<'cd. ami noticed favorably, by our kind. 

' No more ficmli^li puniNlnucnt could be de- 
viled, were such a thing physically possible, 
than til, at one sbouM be turned loose in so- 
ciety and icmain ab-ohitcly uiiiiotii'cd by 
all the members tlureof. If no one turned 
round when wa* (*ntered, answered when we 
'-|n»ke. or minded wlnt we did, hiii if e\cry 
p« r-on we met “ ( u1 ns dead,” and acted as 
if we were non-evisting things, a kiml of 
r.ige and impotent despair would ere long 
well up in U-, from whi« h the eriielest bodily 
tnrtures wouhl b** a relief; for these would 
make iH feel that, however had might he our 
plight, we bad md sunk to such a depth as 
to be nnw'ortliy of attention at all. — .TaMFS 
J‘s}frhol(ffjif, vol. i, eb. It), p. 203. (II. H* 
iV ( o., ISOO.) 

2075). MAN’S WORLD-WIDE UNITY 

— Mnki.H the Nntirr Karfh Hin Province- 
'['here is only one spia-ii’s of the genus man: 
and all people of every time and every clime 
with whii’h we are acquainted might have 
originated from one eoinnion stoek. ^ TJis 
residence and his diet are both unrestricted ; 
he inhabits the whole habitable earth au<j 
feeds upon the varied materials deriv»d 
from organized creation. Relatively 
moderate bulk, and in comparison wdtb otlu r 
mammifera. be attains a very advanced age. 

- Ri.rMKNHACii yfmnnil of Natural History, 
p. 35. (Translated for Scientific Side- 
fjiyhts ) 
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2080. MANIA, THE COLLECTING— 

Miser a Victim of This Blind Impulse— The 
Same Seen in Lower Animals — A Wood-rat* s 
Collection. — Every one collects money, and 
when a man of petty ways is smitten with 
the collecting mania for this object he neces- 
sarily becomes a miser. . . . The hoard- 

ing instinct prevails widely among animals 
a 3 ° well as among men. Professor Si Hi man 
has thus described one of the hoards of the 
California wood-rat, made in an em])ty stove 
of an unoccupied house: “ 1 found the out- 
side to be composed entirely (jf spikes, all 
laid with symmetry, so as to f)re.seiit the 
points of the nails outward. In the center 
of this mass W'as the nest, comi)oscd of line- 
ly divided fibers of ln*mp paekiiig. Inter- 
laced with tho spikes were the follo\vii\g: 
about two dozen knives, forks, and spoons; 
all the butchers’ knives, three in number; 
a large carviiig-knif«‘, fork, and steel; sev- 
eral large plugs of tobaceo, . . . an r)bl 

purse containing some silver, malebes, and 
tobacco; nearly all the small tools from the 
tool-closets, with several large augers, . . . 

all of which must have l)e«‘n tran>ported 
some distance, as they were originally stored 
in dilTerent ])arts of tlie liouse. . . . The 

outside easing of a silver watch was dis- 
posed of in one ])art of th<‘ ]>ile. the gla-^s 
of the same watch in another, and the works 
in still another.” — J amfs Bsurholoou, vol. 
ii, eh. 2-1, p. 421. (If. II. & ro.. iSh'.k) 

2081. MANUFACTURE OF NUTRI- 

TION — The titriujijle for Food To He Ri diurd to 
a Minimum . — At the present moment cIumu- 
istry is devoting itstdf to tlie experiment of 
manufacturing nutrition, ami with an en- 
thusiasm which only iinnuMliate hope be- 
gets. It is not the visionaries who have 
dared to prophesy here. In a hundred labo- 
ratories the problem is Ixdng practically 
worked out, and, as one (»f tlie highc'.t au- 
thorities assures us, “'the time is not far 
distant when tho artificial t)re])aration 
articles (»f food will he aeeoinpli'^hed.” fUem- 
sen, Mc(durc\s Mat/azin('. danuary, 1SP4.1 
Already, through the labors of <»thcr sci- 
ences, tho struggle for food has been made 
infinitely easier than it was: hut wlnm tlie 
immediate quest succeeds, and the food of 
man is made diia'ct from the (dements, tin* 
struggle in all its coarser forms will prac- 
tically he ah(dish(*d. C’ivilizatjon cannot 
ease the whole burden at once; the strug- 
gle for life will go on. hut it will lx* the 
struggle wdth its fangs drawn. — Dui mmonu 
Ascent of Man. (*h. ♦», p. 213. (d. \\, lmn>.> 

^2082. MANUFACTURES CONDUCT- 
ED BY PRIMITIVE WOMAN— 11 or 

was ample enough, for it was the vaulted 
sky; but her tools and materials and moth- 
od.s wore of tho simplest kind. What we do 
in hours she accomplished in years. Hut if 
you could from some exalted position take 
in the exploitation of the earth and si'a, the 
transformation of raw material into things 
oi use, the transportation of these ]u‘odu(*ts 


in all directions, the commercial transac- 
tions involved in the sale of the.se commodi- 
ties, you would be astonished to know^ how' 
many of these wdieels w’cre set a-going by 
w'ornen in prehistoric time.s. — M ason Worn- 
an*s Share in Primitive CulturCy ch. 1, p. 
4. (A., 1801.) 

MARCH OF INSECT ARMIES 

— The Lcfjf-h( ariiifj Ants. — No one can. see 
without astoiii->lmient one of these, ant ar- 
mies traveling along tlie road they have 
worn so in*ally for them.selves, those who 
arci coming from the tri'cs hjoking like a 
green procession, almost hidden by the frag- 
ments of lc*ave.s tluw carry on their hack.s, 
while the returning troops, who have al- 
ready d(*po>it(*d thoir burden, arc hurrying 
hark for more, 'fliere seems to he another 
s(d of individuals running to and fro, whose 
ollire is not (piit(* .*<0 (dear, unless it be to 
inai'^hal tin* wlude >warm and act a kind 
of police. 'I'liis vi('W is contirined by an an- 
ecdote r(dat( (l by an American re-^ident here, 
w’Ikj t(dd ns th.it h(‘ once ."aw an ant, return- 
ing without iiis load to the Iuukc. stopped 
by one of the>e anoinaloii" imlividuals, se- 
ver(*ly clia."li"ed. and sent hack to the tree 
apparently to do his appointed task. — A gas- 
siz Journnf in Bru'ily eh. 3, p. 1().>. (H. 

M. & Co., istm.) 

2084. MARINER'S COMPASS, FIRST 
RECORD OF — Now follows in this old trea- 
ti.^e of an l'jigli"h monk fXeekhain, 1157- 
1217) jirohahly the first of all knowTi dc- 
"criptiou" of tin* mariner's compass. Here 
it is : 

” Tho sailors, moreoviw, as they sail over 
the sea. when in cloudy weather they can 
oo longer ])rolit hv llie light of the sun, 
or when tlie world is wrapped in the dark- 
ness of the sliailcs of niglit. and they are 
igtiorant to wliat }>art of tlie liorizon the 
prow is directed. j>lacc tin* needle over the 
magnet, wliiih is wliiided round in a circle, 
until, when the motion (Cax's, the point 
of it (the needled looks to north.” 

The paragraph fnMu the “ Dc rtensilibus” 
may he best iHUisidered simultaneously with 
the f(*rcgoing. d’lie Latin 'words ])resent 
ni.iny oli^curit ies, to which it is needless to 
ref(T in detail here, siiuc they are consid- 
ered in the following translation: 

“ If. then, one wishes a "hip well pro- 
vided with all things, one niusi have also 
a m'cdle mounted (Ui a dart. The needle 
will he oscillated and turn until the point 
of th(' needle directs itself to the east 
(north), thus making known to the sailors 
the route which they should luHd while 
the Little Hear is eonoealod from them by 
the vieissitinh's of tho atmosphere: for it 
lu'ver disappears under the horizon because 
of the smallness of the eiri'le wliieli it de- 
scribes.” — Park Benjamin Rise 

in Rhctncifpy ch. 5, p. 128. (d. W.. 1808.) 

2085, Probability that 

Oerident Led Orient — .1 Chinese Copy. — The 

I presence of the (*ompass in the early Euro- 





SCIENTIFIC SIDE-LIGHTS 


426 


peaii fleets, manned by natural and instinc- 
tive seafarers, can be reasonably accounted 
for, . . . while the presence of the com- 

pass on the contemporary Chinese junks, 
manned by people having* no inborn incli- 
nation for tlie sea, is a circumstance seem- 
ingly destitute of ancestry. 

The identity of construction of the two 
instruments, Europt'an and Chinese, renders 
inevitable tlie presumption that one is an 
imitation of the other. As between people 
whose skill lies in originating and people 
whose skill lies in the wonderful minuteness 
and aceuracT of their copies, few, 1 imagine, 
will hesitate" in decdding which was jtrobably 
the reprodmer; or fail to reach a reason- 
able convictitui that the mariner's compass 
of the Ka>t is literally a *■ t'lnnese copy ” 
of the instrument which led, not the indo- 
lent Asiatic, but the daring mariners of 
England and Spain and Portugal and Italy 
to the most magnilicent achievements of the 
human race. — P ark P.kn.iamin Intellectual 
Rise in Elect riciti/j ch. .1, p. S5. (J. W.. 

1898.) 

208c;. MARINERS PERPLEXED BY 
MYSTERIOUS LIGHT— -1 LimiUd Aurora. 
— The following ca'-e is thus des<*rilH‘d by 
Arago (“(Euvres completes,’^ vol. iv, p. 
140): “Major .'sabine and C.iptaiii d. Ko-.s 
were returning in the autumn from tindr 
first arctic e.vpeditiiai tiny were ntill in 
the Greenland seas, during one of the dark 
nights of those region^, wlieii they were 
summoned to the bridge by tlu' olliccr of 
the watch, who Inu’ ju>t seen st)!nething 
very strange. This was, ahead of the ves- 
sel and preei>ely on their cour-'C, a "tatiem- j 
ary light, whi<-h rose to a gu’eat height from 
the surface of tlie sea, while in all other j 
direction.-, the .sky and horizon ap{)eared I 
black as pitch. There was no known <l.ing< r \ 
in those regions, and the dire<'tion of the j 
vesM'l was {heiafore not changed. \\ln*n | 
the vessel entered the eirtle t>f light tlie 
whole crew’ was silent, attentive, im the 
alert. The highe-t [larts of the masts and 
sails could then he -een and all the rig- 
ging. The meteor appeared to extend for 
about four hundred yards. W hen the st* rii 
of the vessel hf^ it it was again in daik- 
nes^: there was no gradiie; de<line in the 
intensity of the light. The luminous region 
could be st*en from the stern of the ship 
for a long time.” — Axcavr Aurora liorcalis, 
ch. 2, p. Pi. ( A., 1 sp7 ) 

2087. MARKINGS OF ANIMALS- 

Colors Herrin a for ro>fnifion — Rir'l f'o lot s 

that Are Visihh Onb/ in Eliffht. — Hocogiii- 
tion marks during flight are very imporPirit ; 
for all birds which congregate in tlo< ks or ‘ 
which migrate together; and it is e^seiitial 
that, while being as conspiciioii-^ as possible, 
the mark.s shall not interfere with the gen- 
eral protective tints of the «p<*ries when at 
rest. Hence they usually consist of well- 
contrasted mai kings on tlie wings and tail, I 
which are concealed during repose, but be- 1 


come fully visible when the bird takes flight. 
— W’ ALLACE Dancinism, ch. 8, p. 151. 
( Hum.) 

2088. Stripca and Spots 

Serve for Concealment in Jungle and Forest, 
— An c.Kperienccd tiger-hunter. Major VVal- 
ford, states in a letter that the haunts of 
the tiger are invariably full of the long 
grass, dry and pale yellow, for at least nine 
months of the year, w hich covers the ground 
wherever there is water in the rainy season, 
and he adds; “ 1 once, while following up a 
wounded tiger, failed for at lea.st a minute 
to see him under a tree in grass at a dis- 
tance of about twenty yards — jungle open — 
but the natives saw' him, and 1 eventually 
made him out well enough to shoot him, but 
even then 1 could not see at w'hat part of 
him I was aiming. There can be no doubt 
whatever that tlie color of both the tiger and 
the panther renders them almost invisible, 
<‘-<peciany in a strong blaze of light, when 
among gra.ss, and one iloe.s not seem to no- 
tice stripes or spots till they are dead.’* It 
is the black shadows of the vegetation that 
assimilate with the black stripes of the 
tiger; and, in like manner, the spotty shad- 
ows of leaves in the forest so harmonize 
with the spots of ocelots, jaguars, tiger-cats, 
and spotted deer as to afford them a very 
p<*rf«H*t. concealment. — Wallace Darwinisni^ 
ch. S, p. 1 :b). I Hum . ) 

2089. MARTYRS OF SCIENCE- 

Rart/n Rfiehing Ftarl irifh Hnou: — Eiscorerg 
of tlu' Rn fritjerating Rroeess . — The great 
apo-tle of <*xperimental philosophy was dcs- 
tined to he its martyr. It had oeeurn*d 
to him that .snow might he ii.M*d with ml- 
v.'infage for the purpo-ie of pnwenting ani- 
mal HuLstances from putrefying. On a very 
c(dd day, early in tin* spring of the year 
lil'Jii, he aliifhted from his eoaeh near lligh- 
gate, in order to try the experiment, lie 
went into a f-ott.igi*. benight a fowl, and 
with his own hands .-^tulfed it with .miow. 
\\ bile thus engage-d In* felt a sudeien chill, 
and WMs soon so nnn*h imli^posed that it 
was inipe>'»'<ible tor him to return to (Iray’s 
Inn. 'I'ln* Earl of .Xnimlel, with whom In* 
was well acijuaiTited, had a house at lligh* 
gaite. Tf) tliat Innise Haeem wa.s carried. 
The earl was absent, hnt the servants who 
were in charge of the place .showed great 
rcnpect anrl attention to the illustrious 
guest. Hehe, after an illne.ss of about a 
week, he expired early on the morning "f 
Easter day, iri26. Hi.s mifid appears to 
have retained its .strength and livelines** to 
tin* end. He did not forget the fowl which 
had caused his death. In the la.st letter 
that he ever WTote, w'ith fingers which, ns 
he said, could not steadily hold a pen. b*’ 
did not omit to mention that the experiment 
of the snow had succeeded “excellently 
well.** — MArAt i.AY EssagSf Lord ISaeoru P* 
270. (A., 1876.) 

2090. Prudence AM 

Guide Study — Volcanoes Rest Invcstignl*^ 
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in Their Mildest Moods, — ^At the first re- 
corded eruption of Vesuvius the elder Pliny 
lost his life in an attempt to approach the 
mountain and examine the action which was 
taking place there; and during the last 
great outburst of the same volcano a band 
of Neapolitan students, whose curiosity was 
greater than their prudence, shared the 
same fate. 

But in both these cases the inquirers paid 
the penalty of having adopted a wrong 
method. If we wish to examine the mode 
of working of a complicated steam-engine, it 
will be of little avail for us to watch the 
machinery when the full blast of steam is 
turned on, and the rapid movements of lev- 
ers, pinions, and slides bailie all attempts 
to follow them, and render hopeless every 
elfort to trace their connection with one 
another. But if some friendly hand turn 
off the greater part of tlie Hteam-snpply, 
then, as the rods move slowly backwards 
and forwards, as the wheels make their 
measured revolutions, and the valves are 
seen gradually opening and shutting, we 
may have an opportunity of determining the 
relations of the several parts of the machine 
to one another, and of arriving at just con- 
clusions concerning the plan on which it is 
constructed. — Judd Volcanoes, ch. 2, p. 7. 
(A., 1890.) 

2091. MARVELOUS, THE, TRANS- 
FORMED — NetPion'n of the LmrH 

of the Comvtary Motions . — In order to up>ct 
the theory of pro<ligies it was nec<*>'^aiv to 
find the laws of the motion of comets. This 
is what Newton did in the case of the comet 
of 1(180. Having ascertained that, according 
to the hnvs of universal gravitation, the 
path of the com<*t should lu* a very t Kuiga- 
ted curve, he attempted, assisted by Halley, 
his coadjutor and friend, to repre'^eiit math- 
ematically the course of the new body, ami 
completely succeeded. Halley energetically 
took up this branch of astronomy, ami find- 
ing later on*thnt the comet of 1082 was 
similar in its path round the sun to two 
comets previously observed, in ir>:H and 
1007. recognized it as undoubtedly the same 
comet, wdiich should, lliereforo, reappear 
about 1758. 


By the theoretical labors of Newdon and 
by the calculations of Halley the prediction 
of Seneca w'as fulfilled; comets, or at least 
some of them, follow regular orbits. Their 
return could he foreseen; they cea.sed to be 
accidental apparitions; they w’cre true 
celestial bodies with a fixed and regular 
course. The marvelous disappeared, or. 
to speak more correctly, it was transformed. 
“—Flammarion Popular Jsfrononiv, bk. v, 
p. 485. (A.) 

T “ASS EITVELOPIRG HERCU- 

LAHEUM AND POMPEII-Rtwra of Mud 

or Alluvium — Aqueous Lara. — In addition 
o the ejections which fall on the cone, and 
nat much greater mass wdiich finds its way 
gradually to the neighboring aea, there is *a 
rd portion, often of no ineonsiderablc 


thickness, composed of alluviums, spread 
over the valleys and plains at small dis- 
tances from the volcano. Aqueous vapors 
are evolved copiously from volcanic craters 
during eruptions, and ofUm for a long time 
subsequently to tlie discharge of scorite and 
lava: these vapors are condensed in the cold 
atmosphere surrounding the high volcanic 
peak, and heavy rains are thus caused. The 
Hoods thus occasioned sweep along the im- 
palpable dust and light scoriie till a current 
of mud is produced, which is called in Cam- 
pania “ lava (T and is often more 

<ireaded than an igm*ous stream (lava di 
fuoco), from the greater velocity with w’hich 
it moves. So late as the 27tli of October, 
1S22, one of alluviums descended the 

cone of N'l'suviu-i, and. after overspreading 
inueh eultivati'd soil, fiowed .suddenly into 
the villages of St. Sebastian and Massa, 
where, filling the streets an»l inteiior of 
some of the hoU'-t‘s, it suffocated >even per- 
sons. It will. tluM'efore, happen very fre- 
quently that, towards the base of a volcanic 
f(»ne. alternations will he found of lava, 
alluvium, and showers of ashes. — L yelIa 
Pntu'ijilrs of droloyif, hk. ii, eh. 24, p. 385. 
(A., 1854.) 

209H. MASTERY, PROGRESSIVE, OF 
BODY BY MIND — The combined use of 
ancstheti*-' and anti'^epties ha^ almost 
robbed the 'iurgeon’s knife of its terrors, and 
has enahletl the most dee]>ly seated organa 
to he laid op<‘n and operatecl upon with suc- 
cess. As a r(*sult. more lives are probably 
*now s.aved by surg(*ry than by any other 
branch of medicine. — W allauk The Wonder- 
ful i'(ntur\f, ch. 14, p. 149. (D. M. & Co., 
1S99.) 

2094. MATERIALISM AND IDEAL- 
ISM -Cojitnisti d Claimn — roanifde Rvconcilia- 
iiitu. — But when the materialists stray be- 
y<unl the borders of their path and begin to 
talk about there being nothing cNe in tlie 
univtuse hut matter and buce and necessary 
laws. 1 deiline to follow them. I go back 
to the point fiaun which we starte<l, and to 
the other path of Descartes. I remind you 
that we have already >een clearly and dis- 
tinctly. and in a manner which admits of no 
doubt, that all <uir knowledge is a knowdedgo 
t)f Stales (if consciousness. “Matter" and 
“force” are, >o far as we can know*, mere 
names for cert a in forms of eonseiousnoss. 

Xeeossary means that of which we can- 
not conceive the contrary. “Law" moani) 
a rule wliieh we liaVo always found to hold 
good, and whii-h wc expect always will hold 
good. Thus it is an indispiitahle truth that 
what wo call the material worhl is only 
known to us under the forms of tlie ideal 
world: and. as Descartes tells us. our 

knowledge of the soul is more intimate and 
certain than our knowledge of the body. If 
I say that im|>enetrahility is a property of 
matter, all that I can really mean is that 
the consciousness I call extension and the 
con.sciousness I call resistance wnstantly 
accompany one another. Why and how they 
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are thus related is a mystery. And if 1 say 
that thought is a property of matter, all 
that 1 ean mean is that, actually or possibly, 
the eonseioiisiiess of extension and that of 
resistaiue aeeompany all other sorts of con- 
sciousness. But. as in the former case, why 
they are thus associatoil is an insoluble mys- 
tery. From all this it follows that what I 
may term legitimate materialism, that is, 
the extension of the conceptions and of the 
metho<ls of pliysical s(‘ienee to the highest 
as well as the lowest phenomena of vitality, 
is neither nu^re nor lo'^s tlnin a sort of short- 
hand ideali^iin: and Descartes’s two paths 
meet at the summit of the mountain, tho 
they set out on opposite sides of it. — Hux- 
ley L(H/ Sormons^ serin. 14, p. iUO. (G. I*. 
P., iso'o.) 

2005. MATERIALISM A TENDENCY 
OF INDIVIDUAL MINDS-A Wmr*/ Con- 
ceptions Pirsoni/iid ds Livimi Cuirt rs , — \\ o 
can see Imw mmh and how litth* i-^ really 
meant when it is said tliat law can he traced 
in all thing-, and all things cnti ho Iraccil to 
law. It is a great mistake to supf><»‘'e that, 
in estahli-hing this lomlu-iou. tln‘ progress 
of modern inve-tigatiou i- in a <lirection 
tending to m.itcriali-ni. This may he and 
always has heen the tendency of individual 
minds. Then* are men \\lm wemld stan* into 
the very hurning hu-h without a thought 
that the ground on which they >tand imi-t 
he holy ground. It is not now of wood or 
stone that men make their idol-. Imt <»f their 
own nh-tract concept ifuis. lh*fore th(*-e. 
borrowing for thei»i tlie attribute- of per- 
sonality, they how down arid worship. — 
Argyll AVn//i of L(in\ ch. 2, p. h7. fthirt.' 

2090. MATERIALISM BAFFLED BY 
CONSCIOUSNESS— *• You may say or 
think that ihi- [a>-unad| i--u«* <d' eon- 
seiousiK'-- from the < la.-h of atoins i- not 
more inecmgruoiis than the lla-h of light 
iToni the nni(>n of oxygen and hyfln*gen. 
But 1 heg to -ay that it is. For -m h incon- 
gruity a- the tla-h [)o.--es-es is that which I 
now h)rf e u]»«)n your ntientimi. The * tla-h * 
is an affair /)f conscioiisne-s, the ohjertive 
countcrpait of which is a vihration. It is a 
flash cmly hy xour interpretation. You are 
the cause of the apparent iTienrjgruily ; and 
you arc tlic t/iirig tli at puzzle- me. 

^Y>ur ditliiMiity, then, as 1 .-ee you are 
ready to admit, i- tpiite as great as mine. 
^ oil cannot s jti-fy the human undcr-taml- 
ing in its <le?uand for Uigical coritimiity be- 
tween im-hMilar pio(f».,-».^ jnjil tin* plie- 
noincna of on-ciou-nes^. 4djis i.; .i rock on 
which mate) iatl-fu must iuevitahlv .-f)lit 
\^'henever it, pretruids to he n cofriphd<‘ phi- 
losophy of life.” |Sup])o-cil fjuotation from 
Bi-hop Butler, j — 'I'vNUAi.r. C raf/tnrnts of 
Sicievre flhr Hdfnst ArhJrr.ss). vol. ii. cn. 
p. Ifl8. fA.. IhGO.) 

2097. MATERIALISM CARRIED TO 
LOGICAL RESULT — Ci rsonnUtp t )hUt4 rai4'd 
— ftcihutio ml A hsnrdu tr . - To conipiclieml 
co’.nplctcjy he con-ciju.'ai^'e.- of the dogma .s<i 


confidently enunciated, one should unflinch- 
ingly apply it to the most complicated ex- 
amples. 'I’he movements of our tongues and 
pens, the flashings of our eyes in conversa- 
tion, are of course events of a material or- 
der, and as such their causal antecedents 
must be exclusively material. If we knew 
thoroughly the nervous system of Shake- 
speare, and as thoroughly all his environing 
conditions, we should he able to show wdiy at 
a ccrtiiin period of his life his hand came to 
trace on certain sheets of pajH^r those crab- 
bed little black marks w'hich w^c for short- 
ness’s sake call the manuscript of ” Hamlet.” 
\Ve shouhl under.stand the rationale of every 
erasure and alteration therein, and wo 
should understand all this without in the 
slightest degree acknowledging the existence 
of the thoughts in Shakespeare’s mind. The 
words and senlenees would he taken, not as 
signs of anything beyond them.selves, hut us 
little outward facts, pure and simple. Jn 
like manner we might exhaustively write the 
biography of those two hundn*d pounds, 
more or l(‘ss. of warmish alhuminoid mutti’r 
lalleil .Martin Lutlier, without ever implying 
that it felt. — Jamk.s Pst/rhotoqij, vol. i, eh. 
o. p. \:h2. (II. H. & Fo..‘ ISfltl.) 

299H. MATERIALISM CONFUSES 
THINGS ESSENTIALLY UNLIKE- 4 VuVv, 
Ifuu, and /train Arc .Vof /ftr TIwuffht . — This 
ojuating of mental proei*ss ami brain func- 
tion, wlii< h makes p-.yehology a def>artrnent 
nf eerehral physiology, and therefore a part 
of a gt‘m‘ral atomic me<*hanies, sins against 
tl)e very tirst rule of scitmtilie logic* -that 
only those* connect if »ns of facts may he re- 
gaialeel as cau.«»al which obtain hi*tW4‘(‘n gc- 
ncricallv similar plu‘noim*na. Our fe-eling-, 
tlioughls. and volitions cannot he imulc oh- 
I jeets of -cn-ihl(* perception. We can hear 
! the wnrd which exfue-ses the thonght, we 
; can s»e the man who lias thought it. we ean 
i ili--cct the brain in whiih it arose; hut tlie 
! word, the man. and the h^aiii are not the 
i tlionght. .\ml the hlooil whiefi circulates in 
J the brain, the ehi*mieal ehange.s whi(‘h take 
i pl.aee there, an* wholly dilTerent from the 
I ;o-t of thought it -elf. — WuM>T Psi/chohnnf, 

: left. 1. p. tk (Son. (’()., ISOfl.) 

2099. MATERIALISM GIVES HY- 
POTHESES WITHOUT FACTS — Pmin 

I'nnrtion and Mrntal Artivi/jf (^ounrt'tid - 
M*ntfiJ I'orrr A ssijni/fitrd to Lipht or 
IHj rtririfif, — There are numerous expen- 
ene<‘S which put beyond all doubt the con- 
nection of physiological cerebral function on 
the one h.'irul and of mental activity on 
other. .\nd to investigate this connection by 
means of experinient and observation is as- 
i Hiiredly a task Avorth undertaking. 

! do not find that materialism, even in th>''^ 
i fonneetion. has made a single noteworthy 
: eoniriluition to our positive knowledge. * * 

: has been content to set up baseless hypoth" 

, .eses regarding the dependence of inenta 
i function upon physical proee.ss; or it. 

I heen concerned to refer the nature of 
I forcoH to some known physical agency. ^ 
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analogy has been too halting, no hypothesis 
too visionary, for its purpose. It was for 
some time a matter of dispute whether the 
mental force had more resemblance to light 
or to electricity. Only on one point was 
there general agreement — that it was not 
ponderable.— Wundt Psychology, lect. 1, j*. 
9 (Son. & Co., 1890.) 

’ a 1 OO. MATERIALISM INCOMPRE- 
HENSIBLE — Mtchanical Evolution of Con- 
scwmiufiS hot PreHcnlahlc in Thought.— 
This avowal is repeated with einpliasis in 
the passage to which Professor Virchow’s 
translator draws attention. Wliat, I tliere 
ask, is the causal eoniu^etion l)etwe«*ii tlie 
obieetive and the subjective— bet ween niolec- 
\dlir motions and stales of ennscioiisncss ? 
]\fy answer is: 1 do not see tlie conmrtion, 
nor am I accpiainted with anyl)ody who dta'-i. 
It is no explanation to say tliat tlie c»bjeetive 
and subjective are two side's of (jik* and tin* 
same ])iienomenon. Why should tlu* phe- 
nomenon have two sides? This is the vm y 
core of the dinieiilty, 'rhen* are plenty of 
nioleeiilar motions which do not exliihit this 
two-sidedness. Dot's wjiter think or fe«d 
when it nins into frost-fern^ upon a wimbov 
pane? If not, why should the imdetular 
motion of the brain b<* yoked to thi^ m,\ - 
terions companion — consciousness? We ean 
form a coherent jneturt* of all the purely 
])hysieal processes — the stirring of the brairi, 
the thrilling of tlu* nerves, the di^eharging 
(if tlu* museb's, and all tlu* suh'-eijuent mo- 
tions of the org;inism. \\'(* are here dealing 
with mechanical problems whieli .ire nuii- 
tally presentable. Put wi' can form no pic- 
ture of the process when'by enn^eiou'^ne'S 
emerges, either as a neeeNsary link or an 
accidental bv-proiluet of this '-.eriis ,.f ae 
tions. — 'rYMiAi.i. Frogtutiits uf Si-it ur^ . vol. 
ii, ch. 15, p. 40S. (.V.. IhOtkl 

2101, MATERIALISM MEANS PAR- 
ALYSIS — Then* can la* little «loubl that 
the further scii'iiee advances, the more* (‘x- 
tensively aiuf consistently will all the phe- 
nomena of Nature Ik* repreM*nted by ma- 
terialistic formula* and symbdis. l*,nt the 
man of science, who. forgetting the limits of 
philoso]diical iTupiiry, slides from tlu-s,' 
fonnuhe and symbols into what is eomim*nly 
und(*rstood by materialism, seems t«» me to 
place himself on a level with the matheiua 


2103. MATERIALIST’S ANALOGY 
FALSE — Thought Not a Secretion. — The 
phosphorus philosophers have often corn- 
j)ared thought to a secretion. “ The brain 
secretes thought, as the kidneys secrete urine 
or as the liver ^een'tes bile,” are j)hrases 
which one sometinie.s bears. Tbe lame anal- 
ogy ne('d hardly be point(.*d out. Tbe ma- 
terials which the brain poiz/.s- into the 
I hlood (cholesterin, ciTatin, xanthin, or >vhat- 
I ever llu*y may b«*) are the analogues of the 
I urine and the bil<*, bt'ing in fact real mate- 
j rial (*xcn*ta. A-, far as these mattc'i’s go, the 
I brain is a ducth'-'S gland. Hut we know of 
; nothing connected with liver and kidney 
I activity which c.in Ik* in the remot("<t degree 
; compari'd with tlu* stream of thought that 
; accompanies tfu* brain’s material secretions. 

; — .Tamks Psurhutoiii/, vol. i, ell. 5. p. 102. 

! Ml. 11. & Co.. ISiip.) 

2 1 04. MATERIALIST’S TRIUMPH— 

j Df light in Hu .\hrhn,nt iif find ilif Ani- 
j innl . — 'the immen-e value of tlu* tlu*ory of 
j <lc-cent in legard to biobigw coii-i>ts, as 
1 hav(* alre.uly r(*marked. in its explaining 
to us tlu* origin of organic forms in a 
mechanical way. and ])oinling out their 
active c.ni-e-i. Hut however highly and 
justly this >eivii(‘ of the theory of de- 
"M-nt may Ik* valueil. yet it almost 
eclip-.e<l by tin* immeii-e importance which 
a Singh* m'ce--^arv inference from it claims 
for it -elf ahau*. 'riii-^ neecs>-arv and un- 
a\»»id;ible infmeiice is the theory of the otii- 
iinil »/•■'*»/(/ o/ the huinn)} ruee. 

The deti-rminat ion of tlu* ])o^ilion of man 
in Nature, and of his relations to the to- 
tality of thing-. -Ilii- ipu-titm of all qtu's- 
tion^ for mankind, a-- Huxley ju-tly calls 
it is tinally -ohcil by the knowledgt* that 
m.ni is dc'- «‘U.led from animals. As a con- 
setpu lu-e of the theory of descent or trans- 
■ niut.it ion. We are now in a po-ition to estab- 
I li-h s,-icnt ilie.illy the gi'onndwork of a no/i- 
ini nn i(Iiin.< Ji{sf(,rj/ t>f flit' tU r* t>>jnnf nt of the 
huttifni rto *. — 1 1 Ai.CKl!, Hisfnri/ nf f'liotion. 
\oh i. eh. 1. p. b. I K. H. & Cm. 

210r>. MATERNITY FORESHAD- 
OWED — "^f^^fhfr^^^g Ptnntf*" — The Phnuero- 
(/•///'V lliglost in thr WgttnhJe Kingiiom . — 
In the vi'getahh* kiiigdmn. from the niother- 
le-.-ne-s nf the early ervjUogams. we rise 


tieian who should mistake the .r’s and g'<. t‘» lit"! nialernity foresliadow ed iu 

with whieh ho works his prohlems. for re.al ; the (lowering tret*. It elaluuati's a seed (tr 
entities — and with this further disativan- i nut or fruit with intinite pre<aution. sur- 


fage, ns <*OTnpar(*d with the tnathemati» ian. 
that the blunders of tbe latter are «>f no 
praeti(*al.^ eonsoqueneo, while tbe errors of 
systematic materialism may i^aralyze the 
energies and destroy the b('auly of a life. — 
TTitxi.ky The PhyMcal Po/tis of Life, in Lug 
ASemon,9, p. 140. (A., 1895.) 

2102. MATERIALISM, TENDENCY 

large part of the age feels profound 
intred for what is called spirit. IleiU'e tbe 
tort to make man a brute and to lose bis 
J J matter. — T jotzk An Address. (Trans- 
lated for Scientific Side-Lights.) 


i roiiiuling the I'liibryo with coat a ft it I'oat 
i of protective substaiu*e. and storing around 
it the richest fords for its future use. And 
nulimentarv tho the manifest a t imi he. wlu*n 
W(* remember tliat this is not an inci- 
dent in tbe tree's lib*, but its whole blos- 
som and crown, it. is inqu^ssible but to think 
(»f this solicitude and motherluuid together. 
So exalti'd in tlu* tnVs life is this provisum 
for others that the botanist, like tbe zoolo- 
gist, pla(*(^s tho mothering plants at the top 
of his department of Nature. His highest 
division is the phaneri^ganis — nanu^l, liter- 
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ally, in terms of their reproductive special- 
ization. — D kimmond AscvHt of Man, eh. 8. 
p. 268. (.1. P., 1900.) 

2100. MATERNITY VS. MOTHER- 
HOOD — The Butterfly Cares for Its Egg — Does 
Aot and (\)utd \'ot Care for Its Young — 
Could Xot Been Jlecogni^v It as Its Own . — 
There is a solicitude for the of the most 
extreme kind — for its hoiii^ jilaeed exactly 
in the ri^cht spot, at the ri^ht time, pro- 
tected fiom the weather, shiohh'd from ene- 
mies, and provided witli a tirst supply of 
food. The huttertly jdaecs the e^irs of its 
young on the very leaves which the coming 
caterpillar likes the most, and on the under 
side of the leaf where they will he least 
exposed — a ca^e which illustrates in a j>al- 
pable way the essential ditlercnce between 
motherhooil and maternity. Maternity here, 
in the re-triiteil sens^* of merely adequate 
physical care, is carried to its utmost jut 
foction. Kvervthing that can be <i(»nc for 
the egg is done, ^lotluuhood. on the other 
hand, is nun existent, is even an anatomical 
impossibility If a buttertly could live till 
its egg was hatched — which does not haj>|)cn 
— it wouhl see no buttertly come out of the 
egg, no airy likcnc.ss nf itself, but an earth- 
bound I'aterjullar. If it recognized this crea- 
ture as its chihl, it could never j>lay the 
mother t(^ it. The anat<»mic.il foim is so 
<lifferent that were it starving it could not 
feed it. w(‘re it threatened it could not save 
it, nor is it ju»ssible to sc(* any direction in 
which it could be of tlie slightest use to it. 
It is obvious tliat Nature never intended 
to make a mother here; thc.t all that she 
desired as yet ^^as t«» ])crfe< t tin* liist ma- 
ternal instinct. And the tragedy of the 
situation is that on that day when her train- 
ing to be a true imUhcr shoiibl begin she 
jiasses out of the world. — DKr.MMoNu Asernt 
of Man, ('ll. S. p. 27u. id, P., 1U(>U. ) 

2107. MATHEMATICS, BEAUTY OF 

— In M nsir, Siinsft, Snoir-rrifstaLs — liar- 
many of \afurr . — 'I’he notes of the gamut 
are, besides, nothing cUc but ratio-i of num- 
ber bctwecTi the sonorous vibrations. Com- 
bined in a certain order, tlu-se numbers give 
perfect accord. Here the major m<»dc rouscs 
and enfajiturcs us; there the minor morle 
affeets us and plunges ih into melancholy 
reverie. .\nd yet there is here but a matter 
of figTires! \\'c can not only hear these 
sounds, but may even ^ee them. Let us 
make two tuTiing forks vibrate by the in- 
genious rnctiiofl of Lis^ajrnis, f)ne vert ical. 
the other horizontal, fitted with little mir- 
rors reflecting a lumirif'Us point on a .screen. 
Tf the two tuning-forks are in unison an<l 
give exactly the .-aine note, the eomldnation 
of the two vibrations rendered visibh* on the 
screen by the little mirrors. whi<h inseribe 
them in lines of light. jTodmes a perfeet 
circle — that is to say, the simplest geo- 
metrical figmre; as the amolitmie of the vi- 
brations diminishes, the ^irele flattens. l>e- 
comes an elupse, then a straight line. . . . 


Yes, in everything and everywhere numbers 
rule the world. 

Why, however, seek in scientific analysis 
testimony to the harmony which Nature has 
shed over all her works? Altho it may be 
necessary for us to rise to the ideal of music, 
to contemplate the beautiful colors of the 
sky or the sjilendor of the setting sun, we 
may on a dull winter day, in the gray and 
monotonous hours when the snow falls in 
innumerable flakes, examine with the micro- 
scojie some of these flakes, and the geomet- 
rieal beaut j' of these light crystals will fill 
us with admiration. As Pythagoras said: 
“ (lud \\orks everywhere hy geometry,” 
a«i 6 deb? yecu/ui erpn. — -Fl.AMMARION PopU^ 

tar Astrononiy, bk. iii, eh. 1, pp. 22:1-20. 
(A.) 

2 1 08. MATHEMATICS, DEVELOP- 
MENT OF — Arithmetie Eurrowly Jjimited bt - 
jtH'r Dicimul System. — The (ln*t‘ks, tin* 
Humana, the Kgyjitiaiis, the J(‘ws, and the 
t hincM* had all such ciimhnuis systems that 
anything like a science nf arithmetie, be- 
yond vtuy simjdc ()|»»*rations, was impossible; 
and the Kumaii sv^tcin. hv which the vear 
ISS8 would he wiilien MIMTH’LXXXVII I. 
wjis tliat in common use in Kiirojie down 
to the fourtemith or fifteenth centuries, 
and t‘ven mueh later in some places. 
Algebra, which was invented by t)u* Hindus, 
from whom also came the decimal notation, 
was not introibieed into Kurope till tlie thir- 
teenth c«‘nlury. altho the H recks had some 
acquaintance with it; and it rea<‘hed N\'e-t- 
ern Kurojie from Italy only in the sixteenth 
century. It was, no doubt, owing to the al)- 
M*nce of a soiiml system of numeration that 
the mat hcjuat ical tahuil t>f the (Jreeks was 
din*cted chietly to geometry, in which 
seienct* Kin-lid, .VrehinuMles, and others made 
such brilliant iliscoverics. It is. however, 
during the last thr»H' eenturie.s only that the 
livilized witrld ajijicars to liave become ccin- 
scioiis of the jiosscssioii of a marvelous 

faculty, . . . tlie full grandeur of \vhi«h 

can he apjireciated only hy those who have 
dcvrfl«*d some time (even if unsucec^ssfiilly) 
to the study. — W ai.lack Darwinisnif eh. 15. 
]). .'iKl. (Hum.) 

2 1 09. MATHEMATICS MINISTERS 

TO ALL SCIENCE— While the algebra of 
the Arabs, hy means of that which they ha<l 
acquired from the Creeks ami Indians, coni- 
hineil with the jmrtions dm* to their own 
invention, acliMl so henefieially on the bril- 
liant ejmeh of the Italian mathematician'' 
of the .Middle Ages, not w ithstanding a gieal 
detieieney in fivinholical designation.s, w<‘ 
likewise owe to the same people the merit 
of having furthered' the use of the Indian 
II inner ieal system from Bagdad to Cordova 
hy their writings and their extended com- 
mercial relations. Both these efTeets-'th<‘ 
simnltaneoiis dilTusion of the know'ledge of 
the science of numbers and of numerical 
symbols wdth value by position — have van* 
ously, but powerfully, favored the advance 
of tlie mathematical portion of natural sci* 
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ence, and facilitated access to the more ab- 
struse departments of astronomy, optics, 
physical geo^aphy, and the theories of heat 
and magnetism, which, without such aids, 
would have remained unopened. — Humuoi.i)T 
Cosmosy vol. ii, i>t. ii, p. 227. (Tl., 1H!)7.) 

3110. MATHEMATICS OF THE UNI- 
VERSE — Full UealisatUm Ponnible Only to the. 
Dirinc Mind. — Ilut ascend with me ahovc^ 
the dust, above tlie cloud, to the realms of 
the higher geometry, where the heavens are 
nevt‘r ob'seured; wlierc there is no impure 
vapor, and no delusive or imperfect obser- 
vation; W'luue the new truths are aln^idy 
arisen, while they are ret dimly dawning 
upon the earth below; where the earth is a 
little planet ; where the sun luis <lwindlcd 
to a star; where all the stars an* lost in 
the ^lilky Way, to wliich they belong; where 
the Milky Way is seen floating thr(»ugh 
space like any other in'bula; wlnre tin* 
whole grc*at* girdle of tin* nebula* has <Iiinin- 
ished to ail atom, and has become as readily 
and as completelT submissive to the pen of 
the geometer, and the slave* <tf bis formula, 
as the single droj) whieli falls from tin* 
cloud, instinct with all the fore(*s «if tin* 
material world. Try with nn* the ]>reei^ion 
of measure with which tin* universe has 
been meted out; observe how exactly all 
the parts arc titte<l to tin* whole and to each 
other, and tln*n declare who wa*' prcM-nt in 
the council-chaud>cr when the Lord lai<l the 
foundations of the earth. — HKN.fAMrx Pikkce 
Address on n tiriny front the duties of Pnsi- 
drnt (Procredinys of A no r. d.swoe. for Ad- 
vancement of t!)cirncc, V(d, viii, 1S54. p. 2). 

3111. MATHEMATICS ON WORD 
OF HONOR — Story of the Due d'A nfi<futenti . 

— I can hardly imitate here that .\eademi- 
cian who, in order to prove a mathematical 
truth, W’as contented to give his word of hon- 
or bei*ause the intelligemv of his ])U|)il was 
not ecjual to comprelu*nding the <l(*monst ra- 
tion. Tliis pupil was the Duke dWngouleme, 
and I venture to lioju* that my r<*aders are 
somewhat superior to him in that re>piH t. 
We know that when he was nominated Chief 
^linister of ^larine it was perceived with 
dismay that he could hardly count up t<t a 
hundred. The most celebrat<*d geometer of 
hVanee w’as at onee sent for to insfrm t him 
in the mathematics, as they saitl in <d»l 
times. But it was in vain that he tried t(» 
prove the most elementary ])rinc*i])les to his 
august pu])il. The latter list<*netl with ex- 
quisite politeness, but shook his head with 

a mild air of incredulity. Due day. at the ; 
end of the arguments, the poor master ex- 
claimed, “My lord, 1 give vou mv word!” 

“ Why did you not say so sooner, sir?” saiil 
the Duke, bowing: “ I shall never permit 
iTiysolf to doubt it.“ — F l.\mm.\rion Popular 
Astronomy, bk. v, ch. 2, p. 41)1. (.\.) 

21 1 2, MATHEMATICS, POWER OF, 

1 ? — Dincorery of Neptune . — 

tt has been said, with reason, that the la- 
bors of astronomy arc those w’hieh give the 


highest measure of the powers of the human 
mind. The discovery of Neptune, due to the 
sole pow’er of numbers, is one of the most 
eloquent witnesses of this truth. The ex- 
istence of this planet in the sky was re- 
vealed by mathematics. This world, distant 
more than 2,700 millions of miles from our 
terrestrial station, is absolutely invi.sible to 
the nak<*d (*ye. Tlie pcriuriiations manifest- 
ed by the motion of the planet Uranus per- 
mitted the math(‘inatician to say that the 
cause of thex*. perturbations was an un- 
known planet wliicli rt'volvcd beyond Uranus 
at aliout such a di-tance, and w’liich, to pro- 
duce till* cfl'cct observed, sliould be found at a 
c<*rtain jxdnt of tin* starry sky. A telescope 
was din*ctc<l towards tlic ]>oint indicated, 
the unknown wa,-) scarcln'd for, and in less 
than an hour it was found! — Flamm.vrion 
J*opnlar Ast ronoifitj, bk. iv. ch. 0, p. 4()3. (A.) 

311:L MATTER AND FORCE IN- 
FERIOR TO MIND — Prolmhility that Higher 
Mlrihntfs Puist in the I'ninrsc. — No phi- 
lo-.opby can la* true wluc'o allows that W’c 
s(c in Nature the mo-t intimate relations 
with our int«*llcctual conceptions of space 
and time and force and numerical propor- 
ti<m, hut denies that wc can ever see any 
similar relation with mir conceptions of 
juirpose and «h‘sign.or with those still higher 
cniiceptions which an* emhodic'd in our sense 
of justice and in our love of righteousness, 
ami in our admiration of the “ ijuality of 
mercy.*’ q'lie>ie clc'iiieiits in tlio mind of man 
are not less certain tlian others to have 
s(»me correlative in the mind which rules in 
Nature. Assuredly, in the supreme govern- 
ment of the universe thc.-c are not loss likely 
than «»thcr parts of our mental constitution 
to have some part of the natural system 
related to tliem — so rdatiul that the knowl- 
edge of that sy^trm sliall be at once their 
interpretation and fullilment. Neither brute 
matter nor inanimate force can supply 
either till* one or the oilier. If there be one 
truth more certain than another, one con- 
elusiiui more seriively founded than another, 
not on reason only, but on every other fac- 
ulty of our nature, it is this— that there 
is iiotliiiig but mind that we can respect; 
nothing hut heart that we can love, nothing 
blit a perfect combination of the two that 
we can adore. — Auiivi-L I' nit if of Mature, eh. 
S. p. 1st. (Burt.) 

3114. MATTER AND MOTION- jWiwfe 

hy Desea rtrs tin liasis of All Phenomena of 
the rnirtrsr . — Desoartes saw that the dis- 
coveries of Galileo meant that the remotest 
parts of the universe were governed by ine- 
eliani(*al laws, while those of Harvey meant 
that the same laws presided over the opera- 
tions of that portion of the worhl which is 
nearest to us, namely, our own bodily frame. 
And crossing the interval between the center 
and its vast eireumforenee by one of the 
great strides of genius, Descartes sought to 
resolve all the phenomena of the universe 
into matter and motion, or forces operating 
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according to law. This grand conception* 
which is sketched in the ** Discours,” and 
more fully developed in the “ Principes ” 
and in the TraitC* de rilomme,” he worked 
out with extraordinary power and knowl- 
edge; and with the etTeet of arriving, in the 
last-named essay, at that purely ineehanieal 
view of vital phenomena towards which 
modern physiology is striving. — II vxley 
La If Sermons, serin. 14, p. 331. (G. P. P., 
1899.) 

2115. MATTER, ATOMIC CONSTI- 
TUTION OF—Hj/poth tvswVs of Cent* ra of Force 
• — Phenomena Sot So Kxf)htin( d. — Accord- 
ing to this celebratcil liypothesis [the cor- 
puscular hypothesis of Boscovich]. a portion 
of matter consi-vts of an as^mildage in .sjiace 
of an indefinite number of points kept at a 
given di.stance by attracting ami repelling 
forces: these points have relative pasition, 
but not magnitude, and are merely centers 
of action of the forces which alVe<*t our 
senses, and since all our knowledge of mat- 
ter is derived from the action of the^e forces, 
to infer that the^e points are anything more 
than the centers of forces is going beyond 
our premises. 

This hypothesis readily explains the 
statical properties of bodies, sm-h as elas- 
ticity, porosity, impenetrability, solidity, 
liquidity, crystallization, re-ii^t.ince to com- 
pression when a force is applied to either 
side of the body, etc.: but it fails to ac- 
count for the dynamic phenomena of masses 
of mattf'r. or those whicli are referable to 
the three laws of motion. It is not there- 
fore enougli that we assume, as the elements 
of matter, an assoniblage of pi)ints in >p.»ce 
from which merely emanate attracting and 
repelling forces : we must, also .suppose the-c 
points to be endowed with inertia, or a 
tendency to rc-i^t a '"liange nf state, whether 
of rest or motion, a Fid a tendency to move 
in a .straight line: also to posse-.^ the prop- 
er iy of preserving tlie effeets of a number c^f 
impulses, as well as that of transforming 
motion from rme pr)int to arudher. the one 
lo.sing as niiieh n'fdion as the either gains. 
But the admis-,if,n of the exi^tener r)f jxiints 
with such fpialities brings us back to the 
Newtonian hvpot]ie..is f,f iiiatter, - -H kvuv 
The Atomic Pon^fif)iti,,n \fnftir. Srit yi 
iifie Writinqs, vol. i. p. li.'ib. { s;,„ ^ 

1880.) 

211 JfiffiothtMiM (f \pir- 

ton — One Kind of Mnffrr fhnntqhout Ml 
Space~Tfs Four Stafr^^—Tfu rmpotuhr- 
ables— Ether (\innot f.'.rhihif \\\ irfht . —Wo 
may assume, with Newton, fbe existence r»f 
one kind of rnattfr diffu-ed throughout all 
spare, and existing in four states, nanielv. 
the ethereal, the aeriform, the liquid, arid 
the solid. Tins method f>f prcsejjting the 
atomic hypothesis of the eon-t itntion of 
iTiatteirmay at first ~i<^dit appear startling* 
but orfc little reflcctir n it, will b.. f«nind a 
necessary consequence of the attempt, to ex- 
plain the mechanical phc.iomena of matt>er 
by an asscmllage of separate atoms. It may 


be objected to the assumption of one kind of 
matter that the fact of the imponderable 
nature of light, heat, electricity, and mag- 
netism require at least two kinds of matter ; 
but if we adopt the theory of undulation, 
.the phenomena of tlie “imponderables” (as 
they are called) are merely the results of 
the motions of the atoms of the ethereal 
medium combined in some cases witli the 
motion of the atoms of the body; and since 
the vibrations of the atoms of a mass of 
matter do not increase the attraction of the 
earth on the mass, an increa.se of tempera- 
ture in a body cannot change its weight; 
ami also because the ethereal medium fills 
iill space, a portion of this medium can no 
more exhibit weiglit than a quantity of air 
when weighed in the mid.st of the atmos- 
phere. — II kxuy Atomic Constitution of .Udf- 
/rr. Scientific Writings, vol. i, p. 257. (Sm. 
ln>t., 1880.) 

2117. Afateriality of Atomn 

— The Kthcr a Form of Matter, Filling All 
Space. — According to the view we have 
given, a portion of matter consists of an 
a<«5ciid)lago of imlivi.sible and indestruet ihle 
atom.s endowed with attracting and repel- 
ling foree.s, and with the property nf obctli- 
enec to tlie tliree laws of motion [viz..: 
inertia, coexistence of separate molioim. 
and e<jualily of action and reaction]. .Ml 
the other prop«uties, and indeed all the 
mechanical phenomena of matter, so far as 
they hav»*. been an.ilyz.e<l. aie probably ref- 
erable to the action of .sjirb atoms, ar 
ranged in groups of <litTe’ ent orders, . . . 

the distance in all eases between any two 
atoms being mmli greater tluin the diam 
eter of the atom.s or molecules. We are 
ob!ige<l ff> a.s'-ume tlie e\i-»t«*nee of !in etlu*- 
r<*al mcilium fanned of .‘FtoFiis, which are 
ernlowcd with [)reci>ely tlie same projierfies 
as tho-e we have a'^signed to eomniOTi mat- 
ter: ami this a-SHinopiinn leads us to the 
iiifcrems^ that matti-r is «lilTused through all 
spaf-e. 

Th.it -'Omet fling exists between us and the 
«un, pos^»*^>.ing the properties of matter, 
m.'iy be infern'd from tlie .simple faid that 
time is ref|uir«'d for the transmission of 
light and beat through the intervening space. 

. . 'that the jihenomena of light and 

beat from the .sun are not the efre<*t of the 
t r.'in-mis-ion of mere force (without inter- 
vening matter), ^mli as that of attraction 
and repul-i/in, is evident from the fact that 
thc-e [laftrrj actions require no peicept ihle 

time ffir tlieir transmission to the nio.st dis- 
tant jiarts of the solar system. If the sun 
were to be at once nnnibiliited, the planet 
Neptune would at the same instant begin to 
move in a tangent to its present orbit — 
Hkmiy The Atomic Constitution of 
Srirntific Writings, vol. i, p. 257. 

In^t., 1880.) • 

2118. MATTER IN SPACE AND IN 
TIME — “There are only two diOTcrent as- 
pects,” says Dr. Thomas" Brown, ** in which 
matter can be viewed. We may conflider Jt 
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simply as it exists in space or as it exists 
in time. As it exists in space we inquire 
into its composition, or, in other words, en- 
deavor to discover what are the elementary 
bodies that coexist in the space which it oc- 
cupies; as it exists in time, we inquire 
into its susceptibilities or its powers, or, in 
other words, endeavor to trace all the va- 
rious changes which have already passed 
over it, or of which it may yet become the 
subject.** — ]^ILI.EB Old Red ^andHtone, cb. 

12, p. 211. (G. &L., 1851.) 

2119. MATTER, MORAL RELA- 
TIONS OF — Man Conimuniratv-H JIin Oun 
rharacicr — Use or Abuse of Mali rial . — • 
Nothing, however indifferent in itself, <‘an 
come into human hands without acquiring 
thereby an ethical, social, j)olitical. or even 
religious significance. An ounce of lead or 
a dynamite cartridge may be in itself a 
thing altogether destitute of any higher 
Bignificance than that depending on ])bysical 
properties; but let it pass into the power 
of man, and at once infinite possibilities of 
good and of evil cluster round it according 
to the use to which it may be applied. This 
depends on essential powers and attributes 
of man himself, of which he can no more be 
deprived than matter can be denuded of its 
inherent properties; ami if the evils ari- 
sing from misuse of tb(*se pow( rs trouble us. 
we may at leiist cons<de ourselves with the 
reflection that the possibility of such evils 
shows man to be a free agent, and not an 
automaton. All this is eminently applicable 
to science. — Daw.sox /V/e/v and J'nnrit s- i)i 
Modern l;Scicucc, lect. 1, p. 12. (.\. 11. V. S.) 

2120. MATTER, MUTABILITY OF^ | 

Chnnffc Alone Is ('oust ant . — .Ml thing-' in | 
existence are nothing but (cfiiporarv phases j 
of the transition of matter, appe.iring ! 
greater or smaller, of longer or .•'hortcr dura- | 
tion. Nothing but change is e<»n-tanf.— | 
Mkusiiam. f.\ Lecture). ( Translated for i 
*SV’j ea t ific I^ide Liffhis. } ! 

2121. MATTER RECOGNIZED BY ■ 
RESISTANCE - The Nnt-me-^ The l^nll of Mr ; 
(lit a Sail . — U'e must, therefore’, seek a satis- 
factory definition of matter else\Nhere: and 
we find the clue to it in the consideration 
that the sense of elfort we experience in an- 
tagonizing the downward pressure of a body, 
is but a particular case of our more general 
cognition of re«i.v<<i7jce. When we ]>roje< t 
our hand against a hard and fi\e<l .M>lid 
l>ody, our consciousness of iUs resistance to 
our pressure is exactly that which wo ex- 
perience w’hcn wc try to raise a wi’ight tliat 
we have not strength to lift; whilst if that 
solid be either yielding in its parts or mov- 
able as a whole, we measure its resistance, 
as in lifting a iveight, by our sense of the 
<‘tfort neeessary to overcome it. When we 
Jnove’our hand through a liquid. we are con- | 
scions of a resistance to its motion, which is 

according to the “ viscosity *’ 

V liquid. And when we move our open 
and through air at rest, we are still con- 


scious of a resistance, our sense of it being 
augmented by an extension of the surface 
moved, as in the act of fanning; whilst if 
the air is in motion, we feel its pressure on 
the sail of a boat by the “ pull ** of the sheet 
we hold in our hand, or on the sails of a 
windmill by the rotation it imparts, the 
force of whicli we can estimate by the effort 
we must put forth to resist it. Attenuate 
any kind of air or gas as we may, its resist- 
ance can still bo made apparent by the like 
communication of its own motion to solid 
bodies. — C akpkxtkii Salurc and Man, lect. 
12, p. (A., ISSO.) 

2122. MAZE OF ASTEROIDAL OR- 
BITS — Labijrinth of the JltaveriH . — The crowd 
<d orbits (of aslcroiclr, ) invites attentive 
study. D’Arrest remarked in 1851, w’hen 
only thirteen minor jdanet.s were known, 
that supposing their paths to be represented 
by solid Mooj)s. lajt one of the thirteen could 
be li fil'd frf)m its i)laco without bringing the 
<*lhcis with it. 'the com])lcxity of inter- 
woven tracks thus illustrated has grown al- 
most ill tlie numerical proportion of dis- 
<‘Overy. Yet no two actually intersect, be- 
cause no two lie ('xactly in tlie same plane, 
so that the chanc(*s of collision arc at pres- 
ent nil. There is only one case, indeed, in 
which it seems to be eventually po.-sible. 

Le-piaiilt has pointed out that the curves 
traveiM'd by “Tides’^ and “ MaTa ’’ ap- ■ 
proach >o closely that a time may arrive 
when the bodies in question will either 
i n.ilesee or unite to form a binary •system. 

The maze tliiasuled by the 875 ‘asteroids 
eontra^t^ “ingulaily with the harmoniously 
ordered and rhythmieally separated orbits 
of the larger ]>b\m*t-5. Yet the seeming con- 
'n-iion i-; not without a plan. — (T .frke TliS’ 
inn/ nf Ast nmantu. pt. ii. eh. 8, p. 347. ( Bl., 
1S!»:M 

2 I 2;5. MEANING OF HISTORY— 

('harnt it r and A rhiemm tit Transeend Fsy- 
ehtdofiu. — Does history really mean for us 
what T)'-ychologieal and eeonomical and sta- 
ti-tieal law-i ]>iit in it-; place? Are “ bero- 
i-m and hero-worship ” empty words? Have 
Kant and Fiehte. ('arlyle and Emerson, 
really nothing to ‘^ay any more, and are 
('omte and Ihicklo our only apostles? Do 
ue mean, in s]>eaking nf Napoleon and 
Washii'gton. Newton and Goethe, those com- 
]diiMted ehemieal ]U‘Oee<ses whii-h the pbys- 
iob\gi''t sees in their life, and those accom- 
panying psychical processes which the psy- 
ehoiogi-t enumerates between their birth 
;iud their death? Do wo really still think 
historically if we consider the growth of the 
nations and this gigantie eivilization on 
earth as the botanist studies the growth of 
the mold which rovers a rotten apple? Is it 
really only a difference of complication? — 
ATFNsrKKUFRO Pst/eholoau and Life, oh. 1 p. 
17. tlT. iJv Go.. ISOO.l 

2 1 24. MEASURE OF ANCIENl^GLA- 
CIER — A Mountain for a Plummel . — Blount 
Washington, for instance, is over six thou- 
sand feet high, and the rough, unpolished 
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surface of its summit, covered with loose 
fragments, just below the level of which 
glacier-marks come to an end, tells us that 
it lifted its head alone above the desolate 
waste of ice and snow. In tliis region, then, 
the thickness of the sheet cannot have been 
much less than six tliousand feet, and tliis is 
in keeping with tlie same kind of evidence 
in other parts of the country; for, wherever 
the nioiintaiiis are nuicli below six thousand 
feet, tlie ice seems to liave passed directly 
over them, while the few peaks rising to 
that height are left untouched. And while 
we can thus sink our plummet from the 
summit to the base of Mount Washington 
and measure the thickness of the mass of 
ice. we have a no less accurate indication of 
its extension in the undulating line marking 
the southern termination of the drift. — 
Agassiz (holofjirnl Skt tchcSy scr. ii, p. 98. 
(H. M. A Co.. 1890.) 

2125. MEASURE OF THE POWER 
OF HEAT— Jt is singular liow a modern 
investigator will repeat an expt'riment that 
date> almost from the dawn of human skill, 
and discover 4 signiticaiiee in it <*oncealed 
until the hour of his interrogation. Ages 
ago the savage mu^t have remarked that 
the hard work of grinding and polishing 
stone gave rise to heat. It remained for 
James Prescott Joule, of ^lanchester, as re- 
cently as lS4:k to carry forward by a de- 
cisive step the experiments which had begun 
with the savage and ha«l been Inought to a 
new meaning i>y Count Kumford. Joule .set 
himself to tind out exactly how much heat is 
equivalent a giv«‘n amount of work. lie 
applied sinking weights to the agitation of 
water, and, taking elaborate precaution"' 
against the escape of heat, lie fouml that 
1,.390 poumls in (h'^cending one foot couhl 
raise the temperature of a ponml of water 
by 1* C’. Here at last was rendered an accu- 
rate account of the enormou*" debt due to the 
ability to kindle fire. — Ii.ks A7er- 

iricity, and thr ('amera, ch. 7, p. 82. (D. A 
McC., 1900.) 

2120. MEASUREMENT AMONG 
NORTH-AMERICAN MOUND-BUILDERS 

— ExmdnfSiH of lAm Anah’s, and (Arebs . — 
The squares or other rer-tangular works 
never have a flitch, and the earth of which 
they are comfjf^-cd a[)[)ears to have been 
taken up evenly fif.rn the surface, or from 
large pits in the neigfiboi hofnl. They vary 
much in size: five nr A\ of them, however, 
are “ exact ^-fpiares. eaclj measuring one 
thousand and eighty feet — a cfjineidenee 
which could ilot ])fj'^sibly be aeeiflental. and 
wdiicli must posse^-^ ■jf)nie significanee.*’ The 
circles also, in spite f)f tlnir great size, are 
so nearly round that the Americati arelnol- 
ogists consider themselves justified in con- 
cluding that the niffund-huilders must have 
had some standard of measurement, and 
some means of determining angles. — Ave- 
bury Prehistoric Times, ch. 8, p. 24fi. (A.. 


2127. MEASUREMENT OF ENERGY 

— The Foot-pound — Exactness of i^cicnce , — 
This brings us to the discussion of what is 
called the “ mechanical equivalent ” of heat. 
It has been proven by experiment that the 
quantity of heat necessary to raise one 
pound of water to the temperature of one 
degree F. is ecpial to that generated by a 
])ound w’cight falling from a height of 772 
feet against the surface of the earth. Coii- 
ver.sely, an amount of heat necessary to raise 
a pound of water one degree F. in tempera- 
ture would, if all is converted into meeban- 
ieal energy, be sullicient to raise a pound 
weight 772 feet above the earth. The unit 
' of measurement called the ‘* foot-pound ” 
has been adoj>ted as a means of determining 
the amount of energy expended in doing a 
given piece of work. The foot-pound is a 
unit of energy as expressed in work, and is 
that amount of eiuTgy which is necessary to 
raise one pound weight one foot high against 
the force of gravity. It follows from this 
that the amount of boat neecs.sary to raise 
a pound of water one degree F. is equal to 
772 foot-pounds, which constitutes tlie nn- 
<‘banical equivalent of beat. We thus have 
a mean.s of im'asuring energy, wliether nie- 
ehanical or molecular. — Kijsiia Gray A'/i- 
turFs vol. ii, ch. 1 , p. 13. (F. II. 

A H., 1900.) 

2128. MEASUREMENTS OF HEAT 

OF SUN — Foal Nnthd for Ffpial Supply.— 
'Ibe total amount of solar heat reirived by 
the earth in a year, if distributed uniformly 
over the earth’s surface, would be sullicient 
to liquefy a layer of ice 100 feid thick, cover- 
ing the whole earth. The heat of the sun, if 
iHc<l to melt a stratum of ice applied to the 
sun’s surface, would liipiofy it at the rate of 
2.400 feet an hour. It Avoiild boil per hour 
700.000 millions of cubic miles of ice-cold 
water. Kxpi’e-^sed in another form, the bent 
given out every hour by the sun is equal to 
that which would he generat'd by the com- 
hu."tion of a layer of coal, ten feet thick, 
entindy siirroiindini; tlu‘ sun; hence the 
heat emitted in a year is equal to that which 
wouM he produced by the combustion of a 
layer of coal seventeen miles in thickness. — 
Tv.vdat.t. Iff at a Mode of Motion, leet. 17, p 
.'ilO. (A., 1900.) 

2120. MEASURES AMONG PRIMI- 
TIVE MEN— 7V//Mmnn Body the Ufiirernal 
Standard . — These ancient inamifacturer" 
and builders had no government standard^ 
of measuring their work, hut referred every 
thing to their hodie.s. Thi.s system was far 
more accural e among rude peoples, where 
anthropometric dilTereiiees between the 
.sexes and between individuals were very 
sliglit. Many witnesses confirm the npini<ai 
that every weapon or elningke-polc had 
proportion to the owner. Dr. Mathews sa}" 
that the Navajo pole for the great Imop 
game was twice the span long, and Mr. Doi** 
Hey found that the Omaha arrow had to 
measnre from the inner angle of the 
to the tin of the middle flncrer. and thence 
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over the back of tlie hand to the wrist bone. 

I have examined many hundreds of quivers, 
and have always found the arrows to be of 
the same length, while those of the tribe re- 
aeinble in general appearance, but vary 
slightly in length for each man. Dr. Dorsey 
found the Naltunne, on Siletz Agency, in 
Oregon, using the double arm’s length, the 
single arm’s length, half the span, tl»e cubit, 
the half-cubit, the hand-length, the hand- 
width, the linger-width, and from the tip of 
the elbow across the bo<ly to the end of the 
middle finger of the other hand. In mo^t 
of these cases the starting-j)oint is tin* 
meeting of the tips of the thumb and imlex- 
finger. . . . 

Quite a series of measures were r«‘rf)g- 
nized from the ground to the upper portions 
of tlic body, to the ankle, to the upper por- 
tion of the calf, to the knee-cap. to the 
girdle, etc. — Mason Ahoritjinal Amfrimn 
Mrrhn7iic.s f M (tnoitft of the I ntrrnational 
CoiKfress of Authmpolofjij, ]). 77). (Sch. 
V. ( ’.) 

2UiO. MEASURES, ANC^NT — T/u 

UuuMin Both/ f'urnislK'd. thr Eorly Stand- 
ards — The ('uhit. Foot, Span, XaH, FAl, and 
Pave. — It may be fairly guessiMl that man 
first measured, as he first count«‘d. on his 
own body. When barbarians tried by finger- 
breadths how much one spear was longer 
than another, or when in building huts they 
saw how to put om* foot before the other to 
get the distance riglit between two '^tak<‘s. 
tliey hail brought mensuration to it- lir-t 
stage. We sinnetiines use this method still 
for rough work, as in taking a bor-c*s height 
by hands, or stejiiiing out the size of a car- 
pet. If care is taken to choose men of av- 
erage size as measures, some apfiroaeh may 
be made to fair measurement in this way. 
That it was the primitive way can hanlly be 
doubted, for civiii/,e«l nations who bavt' more 
exact means still use the names of the bo«ly- 
measures. llesides tlu* cubit, bainl. foot, 
span, nail. . . . we have in Knglish the 

ell (of which the early meaning <if arm or 
forearm is seen in c/bow. the armlamdK 
also the fathom or cord stretched hy tin* out- 
spread arms in sailors’ fashion, and the pace 
or double step (Latin passus) of which a 
thousand fmiUr) made the mile. — Tyiou 
A nthf'ftpfdoyi/. <-h. l.'l. p. .'lid. (A.. ) 

2 1 ?n . MECHANIC MASTER OF THE 
EARTH — WiaultTH ^yrou(]ht Inf Fointnand of 
Natural Forres, — .\ meehanii* is one who i- 
skilled in the use of to<ds. who works habit u 
ally in some kind of material to shapi* it. 
^'ho makes thereof something useful. Hi* is, 
therefore, an artisan or artificer, lie ]uae 
tises always some kind of elaborative indus- 
H’V, by W’hich materials are ebanged in form 
jo iidnpt them to the use of others. Finally. 

is a utilitarian. His w’orks are designed 
fn supply some need. .A.s distinguished from 
an artist, who xvorks in order to give pleas- 
toils to feed the hungry, to 
clothe the naked, to botise the shelterless, to 
<'nablc all mankind to do their work, what 


ever it may be. The modern mechanic ia 
ab.solutc ma.ster of the earth. There ia little 
that he cannot lift, remove, dissolve, pene- 
trate, transform. A catalog of his tools and 
appliances would define all the trades and 
industries of the world. All the material 
resources of the earth, mineral, vegetable, 
animal, are his. The winds, the Avaters, the 
fire, the sunliglit, the lightning are hi.s serv- 
I ants. He understands the nature and 
transformations of forces, the constitution 
and molecular activities of matter, the na- 
ture of living beings. He lias devised means 
of multiplving liimself, of converting space 
and time and weiglit, one into the other. 
And now In* dreams of new applications of 
ferce and combines with his fellows to con- 
.-tru<-t and gfjvcrn -ocicly. The most fa- 
vored nations have not always been so blest, 
but the nuH'hanic, like every othei’ product 
of Naturi' or nf culture, is the result of 
ma ny cvolut ion-. — .\I a.son .1 horiyhial .1 mrri- 
ran Mrchanies ( M i moirs of International 
t'onftnss <tf A n t h rojiolotfif, p. (>P). (Sch. 
P. ('.) 

2132. MECHANICS, A MONKEY’S 
COMPREHENSION OF — Perseverance in 
/a fo-ilay he [a brown capuchin 
monk«*y] obtained posM-.>iun of a liearth- 
bru.sh. one of the kind which has the handle 
screw eil into the biu-h. He soon found the 
w.ay to unx-rew the handle, and having done ' 
that he immediately began to fry to find out 
the way to screw it in again. This ho in 
time accnmidi^luMl. At th'^i ho put the 
wrong eml of the handli' into the hole, but 
ttirned it round and rmind the right way for 
screwing. Finding it did not Indd. he turned 
the other end of the handle and carefully 
‘-.uck it into the hoK*. and began again to 
tiini it the right way. It was of course a 
\ery diiVault feat for him to piTform. for 
he rcipiired both his hands to hold the 
bamlle in the ])roper iio-iti*!!! and to turn it 
betwi'eii hi" haml" in onler to screw it in. 
and the long bristles of the brush prevented 
it from remaining steady t)r with the right 
"ide up. He hehl the hrU"h with his hind 
hand, hiit i*ven so it was very diilicult for 
him to get the lir>t turn of the serew to fit 
! into the thuvol; lie wDiki'd at it. however. 

I with tin* mo"t uinveaiying jieiseverance un- 
; til he got the lirst turn of the serew to 
i tateh. and he then quickly turiUHl it round 
and round until it wa«" screw e<l up to the 
tinl. The mo"t remarkahle thing was that, 
however often he was disappointed in the 
beginuing. In* never was indined to try turn- 
ing the handle the wrong way: he always 
screw eil it from right to left. .\s soon as he 
had aeeompli"hed his wish, he un"erewed it 
again, and then serew ed it in again the sec- 
ond time rather more easily than the first, 
and so on many times. When he had be- 
come by practise tolerably perfect in screw- 
ing and unserowing, ho gave it up ann t«iok 
to some other amusement. One remarkable 
thing is that ho .should take so much trouble 
to do that which is no material benefit to 
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him. The desire to accomplish a chosen task 
seems a suthcieiit inducement to lead him to 
take any amount of trouble. This seems a 
very human feeling, such as is not shown, I 
believe, by any other animal. It is not the 
desire of praise, as he never notices people 
lookiiifT on; it is simply the desire to 
achieve an object for the sake of achieving 
an object, and lu* never rests nor allows his 
attention to be distracted until it is done. — 
RoM.v?fB:s Aninml Intilliffcnce (extract from 
diary of authors sister), ch. 17, p. 4!)t). (A., 
1800.) 

MECHANICS OF AMERICA 
BEFORE COLUMBUS— rurh/iy of Toots— 
.1 True Stone .!</< . — 'the handy tools of our 
day do not change tlie mode of action, they 
do* not add many new idea.s out and out. 
They substitute better material, work more 
rapidly, and introduce cooperation in their 
actions. Tliey ar«* more often now driven by 
power rather than by hand. Jbit tlie Ameri- 
can mechanic l)efore tlie days (T (\dumbus 
had a respectable tocd-cliest, as Ids works 
will testify. Du' knives, shears, planes, 
a.xes. adzes, cliistds. gouges, and saws of the 
aborigines of the Western Continent were of 
stone for tlie most part. 'J'he U'ie of teeth, 
shell, and copper for s\ich purpo-C'^ wa< lim- 
ited. Uronze may liave sparingly cntere<l 
into the list of cutting-tools among the ad- 
vanced nations. For cutting, the Amcric'ans 
use^l both chipped and poli^luMl implements, 
and liud a gre.\t variety of form-' b»r work- 
ing in hides or wood, or in ivory, antler, 
horn, slate, and such hanl materials, 'riie^e 
tools were iie^t developed in tlie ])la<'cs where 
the bf'st material aboun<l<Ml. micIi a-< Hritish 
Columbia or the W>st Indies. . . . ^Mor- 

tars for paint. tol)ac<‘ 0 . and food, and nic- 
tates for fo^id and clay and chocolate, are to 
be bmnd in all latitudc<. Fi<«m a hole iu a 
natural bouhler. in which an f'longatcd 
p<‘hhle was \w»rk(‘d. to tiie intricate Cali- 
fornia acftrn-grinding -ijtpaiatii^, with its 
ex<piisite l)a^ketry hojificr. or to a Mexican 
nictate, ta-lcfiilly carved, llmri* are -cveral 
grades of teclmical c«lue;jlifin. tilled by the 
triturating ajid rublung afifiaratn- of other 
tribes. There weic no mills in .Xmcric-a four 
hundred yc'ars ago. turned either l»y man or 
boast. The grinding ^va■^ dor, witli nielates 


tion of salt four times greater than at the 
surface, we may presume that the excess of 
salt may be much greater at the depth of 
two or three miles. After evaporation, the 
surface-water becomes impregnated with a 
slight excess of salt, and, its specific gravity 
being thus increased, it instantly fulls to the 
bottom, while lighter water rises to the top, 
or flows in laterally, being always supplied 
by rivers and the current from the Atlantic. 
The heavier fluid, when it arrives at the 
bottom, cannot stop if it can gain access to 
any lower part of the bod of tjio sea, not 
previously occupied by water of the same 
density. 

^ How far this accumulation of brine can 
extend before the inferior strata of water 
will part with any of their salt, and what 
difference in such a chemical process the im- 
mense pressure of the incuinhent ocean, or 
I the escape of heated vapors, thermal 
i springs, or submarine volcanic eruptions, 

I might occasion, are questions which cannot 
be answered in the present state of science. 
— LYKi.r l*rineiples of Oeology, bk. ii, ch. 
20. p. :idG. (A., isr»4.) 

MELODY AND MOTION 
UNITED — Many songsters in widely differ- 
ent families jiossess the habit of soaring and 
falling alternately while singing, and in 
.'-ome <*asos all the aerial postures and move- 
ments, the swift or slow des(‘ent, vertical, 
i often with o-icilhitions, or in a sfiiral, and 
j sometimes with a sinressioii of .smooth 
! obli<pie lap'-es, M'om to hav(* an admirable 
j eurrc'-iKindeme with tlie changing and fall 
1 ing voice — melody and motioti being iinit<‘<I 
in a more intimate and beautiful \vay tliaii 
in the mn^t pcrfe<*t and poetic forms of 
bn man dancing. Hid.son' Saturnlist iu Jji 
riafa, ch. H). p. 274. ((', & H., ISO.T) 

2130. MEMORY A MARVELOUS 
PHENOMENON— Jbmember! Have you 
c\er rctlecte(l on the marvehms ])henomrnon 
we cull Tiimnorv? There is not ii ing w'c know 
better, nothing more familiar. There is no 
■ greater my'-t«*rv. I-a'civ hour, every mo- 
ment, external facts, scenes, utterance^, 
phy-ic.-il .-cri'-ations, i<lea-?, and moral im- 
yirc^'inns are engraving tbemsclves iifion onr 
minds and cfuitriliuf ing to form Hie being 


and in mortars, l-’dr iTiaking iiob-s. fljo ini- ' v bicli is jiui'-clf. W ithout memory w'e evi- 
plement of cliicf importancf* universal, , flcntly sliould be nolbing, for the present 
nanifdy, a sliarpcncrl boric, used as a mar- Hiornent is continually vanishing, and wc 
linc.spike, is employed by - lilnrs. 'flie ^kin- ■ rseillale p(*rpetually between the past and 
sewer and the ba-kei-mala r eoiiM m)t do ! the future. It. is our past that imik(‘s some- 
wdthout it, and liiindreiis f,f examples an* I thing of us. that iinjiarts to us intelleetmil 
found in their graves. M ason Ihoeo/p/r/f ! or moral value; every judgment we foiia 
American Mrehneirs r]frwnlrs nf fut> rva- 1 presupposes meTnory.---BKHSlKK Souvienf^ 
iinyinl Congress of Auihropotoqy^ p. 72). Toi^* (a Sermon). (Translated for Seieu- 
(Seh. P. (\) tiftr Side liiffhts.) 

2134. MEDITERRANEAN, ABYSSES 2137. MEMORY A MYSTERY— Vl 

OF — hnsoived Prohtf‘//iM Seifnre. — 'I’ho een- Pesurreetion of the fiuried Past . — The mys* 
tral a,h.Vf'‘^es, therefore, of this -ea [the tery of memory lies in the apparent imnie 
Meditcrram an] are, in all likelihood, at diateness of the mind’s contact with the 
least as deep as the Alps are high; and, vanished past. In “looking hack” on our 

at the depth of r.even brntilirrl fathoms only, life, we seem to onrselvea for the moment to 
water has found to ^onLain a proper- rise abv->e the limitations of time, to undo 
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its work of extinction, seizing again the 
realities which its on-rushing stream had 
borne far from us. Memory is a kind of 
resurrection of the buried past: as we fix 
our retrospective glance on it, it appears to 
start anew into life; forms arise within our 
minds whi(5h, we feel sure, must faithfully 
represent the things that were. — Sully Illu- 
sions, eh. 10, p. ‘2;n. (A., 1807.) 

2138. MEMORY AND THOUGHT— 

Dependence of, on Hodily (.^ondilion — Hri 
deuce of Old Aye, Delirium, and Shrp. — TI»e 
memory rises and falls with the hodily con- 
dition, being vigorous in our fresh moments, 
and feeble wlieii we are fatigued or ex- 
hausted. It is related by Sir Henry Holland 
that on one oeeasiiui h<* dc'seended, on the 
same day, .two deep mines in the Hart/, 
^lountains, remaining some hours in each. 
In the second mint* he was so j*\han^te<I with 
inanition and fatigue that his memory ut- 
terly failed Inm ; he could not r(*colh*ct a 
single word of (Jerinan. Tin* j)ow«‘r came 
back after taking food and wine. Ohl age 
notoriously im|)airs the memory in nimty- 
nine men out of a hundr(*(l. In the delirium 
of fever the* sense of lu'aring sometimes be- 
c‘omes extraonlinarily acute. Among the 
premonitory symptoms of brain di^ea^e lias 
Ixaui noticed an unusual delicacy of tin* 
sense of sight; th(‘ ]>liysiciau su>-pe<ts that 
tliere is a heady congestion of blood, to be 
fcdlowed perhajis by I'lVusion. Any pc-r^on 
fancying that trains of thinking have* litth‘ 
depemlenei* on tlu* bodily organs sliould also 
relb'ct on siK'h facts as these. When walk- 
ing. or engaged iii any bodily oecupafion. if 
an interesting idea occ-urs to the mind, or is 
imparted to us by another peu'-on. we >ud- 
rleiily stop, and rmnain at re-t. until the ex- 
citement has subsided. . . . W hy ''bould 

sleef) suspend all tlmught. except llic* inc-o- 
hereney of dreaming (absemt in pmfect 
sleeji), if a certain c-ondition of (he bodily 
pow’ers were not indispensable to the intel- 
lectual functions?- Ha IX Mind and llndu. 
eh. 2. p. I>. ( Hum.. ISSh. ) 

2130. MEMORY, ANOMALIES 0F-- 

{^uddt n l\t eolh etion of Sowrfhijia Souyht in 
^ ui a. -There are many irregularitic's in the 
])roeess of forgetting which are as y,>t un- 
aecount«*d for. .\ thing forgotten on one 
day will he remembenal on the m-xt. Some- 
thing we bav4* made* the mo-'t -.trenuou" ef 
forts to recall, but all in vain. will, soon 
after we have given up tlu* attempt, sauntc*r 
into the mind, as Kinerson somewliere says, 
as innocently as if it had never been "ent 
for, ICxpc rienees of bygoiu* d.ate will revive 
after years of absolute oblivion, c^fte^ as 
the r4‘sult of sonu* <M*r«*bral disease or acci 
dent whi<*b seems to cbwelop latc’ut paths tif 
association, a.s the photographer’s iluici de 
velops the picture sleeping in the <>olb»dion 
film. The oftenest ciuotecj of these <a>es is 
1 ’oleridge’s : 

‘‘ In a Roman Catholio town in Germany. 
^ young wninnn, w’ho could neitlu*r read nor 


write, w'as seized with a fever, and was said 
by the priests to be possessed of a devil, be- 
cause she wa.s heard talking Latin, Greek, 
and Hebrew'. W hole .sheets of her ravings 
were written out, and found to consist of 
sentences intelligible in them.selve.s, but hav- 
ing sliglit connection with each other. Of 
her Hebrew’ .sayings, only a few’ could be 
traced to the Jlibh*. and most seemed to be 
in the rabbinical dialect. All trick w'as out 
of the (|iie>tion; tiie woman wa.s a simple 
('realure; Hu rt* was no doubt as to tlie 
fever. It wa-» long before any explanation, 
save Ibat of demoniacal possession, could be 
obtained. .\t last tlui inystcay was unveiled 
1 by a ])hvsiiian, who determined to trace 
j back the girl's lii^tcny, ancl who. aft(*r much 
■ trouble*, di-coverc-cl that at the age of nine 
>he liad hec*n cliaritahly taken by an old 
Hrcitext;!!!! ]>a'.lor. a great Ib'brew' scholar, 
in whc»*-c' hou>'C‘ s]ic li\«‘d till hi-* death. On 
further impiiry it a]tpcarod to have* lieen the 
ccicl man'> cii'-toin fc»r yc*:iis to walk up and 
clctwn a ]ias..agc* of hi-i hoii'^c into whidi the 
kitchen opmc'cl. ancl to ic'ad t^i himself with 
a loud \oic(* out of hi- hoetk-. The hooks 
w<*rc* 1 an-ac kc'd. juicl among them Wf're founcl 
scvc*r;il of tlu* Hiec*k and Latin fathers, to- 
gc*thc*r with a colh'c-tion of labbinic.al wri- 
tings. Hi ilie-4* works so many of the pas- 
.-agc*s t.akeii down at tlu* young woman’s 
l>c*d-idc w<*re identifucl that th(*re could be 
no rc'a-onahle clouht as to their source. " — 
d\Mis I*<;t(c1ndfniu, vcd. i. eh. 1(1. p. fiSl. 

( H . H. & ( 1 SUP. ) 

2 1 40. MEMORY COEXTENSIVE 
WITH INTEREST — 'I'lu* attention which we 
Ic'iid tc» .an cxpiiii'iue is proportional to its 
^i\i! c*r inteic-ting character: and it is a 
iiotorion- fact that wliat intc‘rc*sts ns most 
vi\id]y at tlu* time* i-. cuher things crpial, 
what wc* rc nu nilicr l»c>-t. An impression 
may ho -o exc iting c'motionally as almost to 
h‘avc' a s<ar upon tlu* ia‘rehral tisanes. — 
.1 A Mr.'S Psui'htdDon, vol. i, eh. lb, p. (iTO. (H. 
H. iV ( c).. ISP'.i. t 

2141. MEMORY DEPENDS ON MUL- 
TIPLE ASSOCIATIONS— Absurdity 
<if (’ninnniny Si/sftfn . — You now "‘U* why 

! “cramming" mu-t be so poor a mode of 
Ntndy. (’ramming seeks to >tam]> things in 
; by iiiten-e a]iplieation immediately before 
j tiie ordc'al. Rut a thing tltns learned can 
fcu’in but fc*w a''-oc*iations. ()n the other 
j h.ind, the -.ime thing n'c urring on ditTercnt 
days, in dill\‘r«*nt contexts, read, rceitcd on. 
rc>ferr<*d to ;igain and again, related tc^ other 
. things ami review eil. gets well wrought into 
’ the mental structure. ’Ihis is the rea.sou 
why you should enfcUi'C on your jmpils 
habits of continuous a]>pli(':ition. There is 
no moral tur]>it nde in c'raniming. It wciuhl 
lu* the lu'st. lu'eanse the most t*e«m<>m!eal, 
mode of study if it led to the rc*snlt- eb'sired. 
Rut it does not. aiul your older pupils can 
, readily be made \o see the reason why. — 
d vMFs Talk's /o Teachers, eh. 12. p. 120. (H. 
i H. & (^L. 1000.) 
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2142. MEMORY ESSENTIAL TO ALL 
MENTAL ACTION — Ab Personal Identity ^ 
A o Real Mind irithout Memory. — Memory is 
the moat important function of the brain; 
without it, life would be a blank. Our knowl- 
edge is all based on memory. Every thought, 
every action, our very conception of per- 
sonal identity, is based on memory. Without 
memory, all experience would be useless; 
reasoning would be baaed on insufficient 
data, and would be, therefore, fallacious. A 
bad memory makes an otherwise able man 
appear foolish; he looks his acquaintances 
in the face without recognizing them; he 
forgets his appointments, and tho he may 
be well acquainted with the ordinary rules 
of society, he forgets what to do under par- 
ticular * circumstances. — Eldkiixje-Greex 
Memory and Its Cultivation, ch. 1, p. 1. 
(A., 1900.) 

2143. MEMORY, FREAKS OF— i?e- 
iracing Links of Association. — When a man 
tries to retrace some train of thought ** 
which has formerly passed through his mind, 
but of which he only remembers that the 
subject of it had been before him, he may 
often recover it by following it out (as it 
were) from the original starting-point; 
when the whole, with its conclusions, will 
often flash into tho mind at once. 

Thus, tho writer well recollects that, when 
going to register the birth of one of his own 
children, he found, when approaching the 
office, that he had entirely forgotten the in- 
tended name, which ha<l been decided on 
after a considerable amount of donu'stie dis- 
cussion, and only brought it to hivS re- 
membrance by “ trying back ” over the rea- 
sons which had determined the one finally 
selected. — C arpenter Mental Phi/siologi/. 
ch. 10, p. 449. (A., 1900.) 

2144. MEMORY, LAPSE OF— *S7iork 
May Cause — Qut stions of Veracity May Re 
So Explained. — Xunierous cases are on ree- 
ord of a person receiving some great shock, 
and on recovery being found to have lost the 
memory not only of the circumstance which 
gave rise to the shock, but also of a certain 
period of time directly preceding it, all the 
events and circumstances which hapy)ened 
during that time being forgotten, the last 
circumstance remembered. p7«ceding the 
blank, often l^ing some trivial incident. 

. . . A young lady, having asc(‘nded an 

iron staircase, became giddy and f(dl doum, 
being afterwards found insensible at the 
bottom. After her recovery, slie had no 
recollection of the cause of her illness or the 
place where she had fallen down. Five 
years afterwards, she happened to go to the 
same place again and immediately the whole 
flashed into her mind; she remembered be- 
coming giddy and falling. — ELDRirKJE-GREEN 
Memory and Its Cultivation, pt. i, ch 3 no. 
20-22. (A., 1900.) ' ^ 

2145. — Work Forgoiien 

hy Author — Experience^ of Sir Walter Scott. 
-^ne of the most curious examples of this 


limited loss of memory occurred in the case 
of Sir Walter Scott, who, having produced 
one of his best works [“ The Bride of Lam- 
mermoor under the pressure of severe ill- 
ness, was afterwards found to have entirely 
forgotten what he had thus constructed. 

“The book (says James Ballantyne) was 
not only written, but published, before Mr. 
Scott was able to rise from his bed, and he 
assured me that when it was first put into 
his hands in a complete shape, he did not 
recollect one single incident, character, or 
conversation it contained! Tie did not de- 
sire me to umlerstiind, nor did I understand, 
that his illness had erased from his memory 
the original incidents of the story, with 
which he had been acquainted from his boy- 
hood. These remained rooted where they 
had ever been; or, to speak more explicitly, 
he remembered the general facts of the ex- 
istence of the father and mother, of the son 
and daughter, of the rival lovers, of the com- 
pulsory marriage, and tho attack made by 
the bride upon the hapless bridegroom, with 
the general catastrophe of tlie whole. All 
these things he recollected, just as he did 
before ho took to his bed; hut he literally 
recollected nothing else — not a single char- 
acter woven l)y the romancer, not one of the 
many scenes and points of humor, nor any- 
thing with which he was Iiimself connected, 
as the writer of the work.” (“ Life of Wal- 
ter Scott,” ch. 44.) — (’ARPF.NTKR Mental 
Physiology, ch. 10, p. 449. (A., 1900.) 

21 4fL MEMORY, MENDACITY OF— 
Experience i'oynpels to Rrluetant Doubt . — 
\ct, altlio people in general are naturally 
<lisposed to be very confident about matters 
of recollection, rotlective persons are pretty 
sure to find out. sooner or later, that they 
occasionally fall into errors of memory. It 
is not the pliilnsopher who first hints at the 
mendacity of memory, hut the “ plain man ” 
who takes ( a refill note of what really hap- 
pens in the world of his personal experience. 
Thus we hear persons quite innocent of 
speculative doubt qualifying an assertion 
made on personal recollection by the pro- 
viso, “ unless my memory has played me 
false.” Aral even less reflective persons, in- 
cluding many who pride themselves on their 
excellent memory, will, when sorely pressed, 
make a gn'udging admission that they may, 
after all, he in error. — SriJ.T Illusions, ch. 
10, p. 2 : 1 . 3 . (A.. 1S97.) 

2147. MEMORY OF TOTALS- ‘A 
Woftian^s Reason .'* — Students of any branch 
of practical science, medicine, botany, con- 
chology, etc., soon find that they are able to 
recognize a specimen without going through 
the processes whieli were at first necessary 
to come to an opinion — that is, they^ “ see it 
at a glance,” as it is called. Now, if a per- 
son always revives a whole as a whole, and 
never splits it up into components, these 
components will never occur to his mind. 

. . i An example of this is found in what 

is called ” woman’s reason ” — that is, she 
feels Rur*' that a certain thing is so and so 
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‘^because it is”; thus a critic might feel 
utterly unable to say why a certain picture 
w’as a forgery, but feel perfectly sure in his 
own mind that it was not genuine, the rea- 
son being that the picture in question did 
not possess the whole of the qualities of one 

painted by , and so would not revive 

the requisite impression. — E ldridoe-Okeen 
Memory and Its Cultivation, pt. ii, p. 257. 
(A., 1900.) 

2148. MEMORY, PECULIARITIES OF 

— Seeming Anomalies — Psychology Seeks to 
Explain Conditions of Its Action. — For why 
should this absolute God-given faculty [of 
memory] retain so much i)etter the events 
of yesterday than those of last year, and, 
best of all, those of an hour ago? Why, 
again, in old age should its grasp of child- 
hood’s events seem firmest? Why should 
illness and exhaustion enfeeble it? Why 
should repeating an experience stnmgthen 
our recollection of it? Why should drugs, 
fevers, asphyxia, and excitement resuscitate 
things long since forgotten? If we content 
ourselves with merely atlirming that the 
faculty of memory is so peculiarly consti- 
tuted by Nature as to exhibit just these 
oddities, w’C seem little the better for having 
invoked it. for our explanation becomes as 
complicated as that of the crude facts with 
which W'e started. Moreciver there is some- 
thing grotesque and irrational in the sup- 
position that the soul is eq\upped with ele- 
mentary powers of sucli an ingeniously in- 
tricate sort. Why shoubl our memory cling 
more easily to the near than tlie re?note? 
Why should it lose its grasp <»f proper 
sooner than of abstract names? Such pe- 
culiarities seem quite fantastic; and might, 
for aught we can sen* a priori, be tlie pre< i'^e 
opposites of what they are. Kvid<‘ntly. then, 
the faculty does not exist absolutely, but 
works under conditions; and the que'^t of 
the conditions bceotnes the psycludogid’s 
most interesting task. — J.\mks Psuchology, 
vol. i, ch. 1, p. 2. (H. U. A Go.. 1S09.) 

2149. MEMORY, REVIVAL OF— 

Chitdhood^s Early Impression E era lied . — 
[The following incident was personall^ men- 
tioned to the writer by the siibject of it:] 
Several years ago. the Kev. S. Hansard, 
now rector of Jlethnal Green, was doing 
clerical duty for a time at Tfurstmonecaux. 
in Sussex; and while there he one day went 
over with a party of friends to Pevensey 
Gastle, which he did not remember to have 
ever previously visited. As he approached 
the gatew'ay, he Ix'canie conscious <d a very 
vivid impression of having seen it before; 
nnd he “ seemed to himself to see ” not only 
the gateway itself, but donkeys beneath the 
^veh, and people on the to]> of it. His con- 
viction that he must have visited the castle 
some former occasion — altho he had 
neither the slightest remembrance of such a 
visit, nor any Knowledge of having ever been 
the neighborhood previouslv to his rcsi- 
at Hiiratmoneenux — made him inquire 
'rom bla mother if ahe could throw any 


light on the matter. She at once informed 
him that, being in that part of the country 
when he was about eighteen months old, she 
had gone over witfi a large party and had 
taken him in the pannier of a donkey ; that 
the elders of the party, having brought 
luncli with them, had eaten it on the roof of 
the gateway where they would have been 
seen from below, whilst he had been left on 
the ground with the attendants and don- 
keys. 'rhis case is remarkable for the vivid- 
ness of the sensorial impression (it may be 
worth mentioning that Mr. Hansard has a 
decidedly artistic temperament), and for the 
reproduction of details which w’cre not like- 
ly to have been brf)ught up in conversation, 
even if he had happened to hear the visit 
itself inentioncfl as an event of his child- < 
hood, and of such mention he has no re- 
membrance whatever. — GAitrKNTKR Mental 
Physiology^ ch. 10. p. 430. (A.. 1000.) 

2 1 50. MEMORY, UNCONSCIOUS— 
Automatic Action Cains in Eapidity and 
Ease — Sfparate X'olitions Involve Delay — 
Language and Music. — The more sure and 
perfect, indeed, memory becomes, the more* 
unconscious it become> : and, when an idea 
or mental state has been completely organ- 
ized, it is revivial without consciousness, and 
takes its part automatically in our mental 
oj)erations. just as an habitual movement 
does in our Ixulily activity. We perceive in 
operation here the same law of organization 
<if conscious acqui«-itions as unconscious 
f>owc‘r whirh we observed in the functions 
of the lower nerve-center<. A child, while 
learning to s})eak or read, has to remember 
the Tueaning of each word, [and] must tedi- 
du-ilv c\erci>e its nictnory : but which of us 
tiiuH it necessary to n member the meanings 
of the (Muninon worcN which we are daily 
living, as we inu<t do those of a foreign lan- 
guage with which we are not very familiar? 
We do remembiT them, of eourse. but it is by 
an nneonvrions memory. In like manner a 
pupil, learning to ]day the pianoforte, is 
obliged to call to mind each note; but the 
skilful player goes through no sueh process 
of conscious remembrance : his ideas, like 
bis movements, arc automatic, and both so 
rapid as to surpass the rapidity of succes- 
sion of conscious ideas and movements. — • 
M.vrnsiFY Podg and Mind. loot. 1. p. 25. 
(A., 1S»)S.) 

2151. MERMAID, ORIGIN OF FA- 

6LE OF — The Dugong — Truth Emlerlying Fic» 
tion.—An the time of Ab'xander the Gre.at 
and afterwanls under the Scleueidiv. the 
ancient Grcek.s became aequainted with the 
northwestern part of India. Then and there 
(hey heard many strange tale's, which, as 
usual (especially when two ditTcrent races 
and languages are concerned), lost nothing 
in the telling, .\mong other things, they 
heard that the sens about Ceylon were peo- 
pled with mermaids. In this case, as in the 
rase of so many other wonderful tales, there 
was a certain amount of truth underlying 
the fiction: for those seas are peopled by 
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creatures [the duf^ong] (as big or bigger earth, have been found covered with a salt 
than human beings), which have a habit of of copper. This may be explained by sup- 
raising themselves up vertically out of the posing that the alloy of copper, at the sur- 
water, when they present a very startling face of the coin, enters into combination with 

appearance to an unscientilically critical the carbonic acid of the soil, and being thus 

eye. Astonished travelers beheld beings removed, its place is supplied by a diffusion 

with rounded, huinan-lookiiig heads, show- from within, and in this way it is not im- 
ing their body down to the bust out of the probable that a considerable portion of the 

water, displaying a pair of rounded promi- alloy may be exhausted in the process of 

nent breastvS, and not seldom holding a baby time; and the purity of the coin be consid- 

in their arms. After remaining some time erably increased. — II kivry Capillarity of 

in tins attitude, they would suddenly dive. Metals^ Scientific 'Writings, p. 229. (Sm. 

and then a tail like a fish's became exposed Just.. 1S8(I.) 

to view. Small wonder, then, that sailors 2155. Silver Sinking 

.should imagine they were beholding crea- Copper— Iiccot>cry by Acid— 

lures half woman and half lish, for the Man of Science Instructs Practicar Work- 

vivacity of a sailor's imagination is pro- men.— [To test his theorv of metals 1 he 

verbial.— Mtvaut Types of Animal Life, ch. [Honry] in<iuired of Mr. Cornelius, of Phila- 

11, p. dOd. ( L. 11. & Co.. IStld.) del])hia, if in the course of his experience in 

2152. METAL USED AS STONE— working silver-plated copper in his extensive 

Transition from Stone to Pronu\ -Ou the manufactory of lamps he had ever observed 

whole, tho it would seem that thev [the the silver to disappear from the copper when 

American Indians] -ometimes at anv rate <he metal was heated. The answer was that 

softened the metal bv heat, we have ‘not. I ^i^ver always disappears when the plate 

think, at present anv'sutllcitmt evidence that heated ahc.ve a certain temperature, leav- 

the redskins \Neie acquainted witli the art of big a surface of copper exposed; and that it 

casting. This is the more surprising be- "as generally believed by the workmen that 

cause, as Schoolcraft te lls us, “ in almost all the silver evaporates at this temperature, 
the works lat»dv opcnc<l there are heaps of Proh‘>M>r Ibuiry suggested that the silver, 

coals and ashes* showing that fire had much instead of evaporating, merely sunk into the 

to do with their operati^ms.'’ Thus, tho F^es of the copper, and that by carefully 

they were acquainted with metal, they <lid removing the surface of the latter, by the 

not know how to us(* it: and, as Proh'ssc.r eetion of an a.-id the silver would reappear. 

Dana has veil oliM ived in a letter with To verify this by experiment. Mr. (Vnnelius 

which he has favore<l me. thev mav in one heated one end of a piece of thick plated 

sense be said to ha-e been in an age of copper to nearly the melting-point of the 

stone, since thev ummI the copper, not as metal: the silver at this end disappeared, 

metal, but as stone. This intermediate con- Ji»d when the metal was cleaned by a solu- 

dition between an age of stone and one of tion of dilute sulfuric acid, the end which 

metal is most interesting.— A vkhi uy Pre- been he.»ted prc.sented a uniform siirfaee 

historic Tim(s. eh. S. p. lMO. (A„ 1000.) ef copper, whiNt the other end exhibited its 

i)roper coating of silver. The unsilvered end 

2153. METALS, COMBUSTIBLE — of the plate was next placed, for a few min- 

Burnbiy of Iron and /Aur. Ihe rusting of utes. in a solution of muriate of zinc, by 

mon is, to all intent'- and purposes, the -.low wbieb tbe exterior surface of r'opper was re- 

burning of iron. It develops boat, and, if moved, and tho surfa<*(* of silver wa.s again 

the heat he f>re-.ej ved, a high temjxraturc exposcfl, 'I’liis method of recovering the sil- 

may be thus attained. 1 he destruction of yer (before tbe process of plating silver by 
the first Atlantic <\i)d(* wa-i fuoh.jhij, due to galvanism came into use) would have been 

heat developed in this way. Other metals of much value to manufacturers of plated 

are still more (M)m).nsti])!e than iron. Von | it often Imppened that valuable 

may light strips of zinc in a. candle flame j articles were spoihxl, in the proeos.s of sol- 
and eau^e them to burn almost like strips of d(>ring, by heating them to a degree at which 

/x C/7/7V t oa lAyhf^ lect. 1, silver ilisappenrs. — TT fnuy (Capillarity of 

p. 5. (A., 18. )8.) Metals. Srientifio Writings^ p. 228. (Sin. 

2154. METALS, DIFFUSION OR iHSd.) 

FLOWING OF~Cotd Sinking into Copper-^ 2150. METALS THE GIFT OF VOL- 
Old Coins Bmixl fncreast in Purify. --\i is CANOES — Sr ought from DqtfhH of Knrth.— 

well known to the jeweier that articles of Ibil it, is not only tbe finely crystal lii^^^^l 

copper, plated^ witli golfl, lo*,e their bril- minerals and gems wbieb we owe to volcanic 

Haney after a time, and that it can be re- action. Tbe variems metnllic minerals have 

stored by boiling Hk iu in amnumia : this nearly all been brought from dcep'aeate<l 

effect is probably pr^iduced by the ammonia portions of the enrth^^ crust and deposited 

acting on tho copper, and dissolving off its upon the side.s of rock-fissure.s by tbe agenev 

expo^* the gold, which, by of the same volcanic forces. Tt is these 

difiusion. has entered into the copper. forcc.s which have, in the first instance, 

A slow fliffu- ion of on** n ctal through an- f.pencd the cracks through the solid rock- 

other probably ^<ke> pi,.. . in cases of allo>s. masses; and, in the second place, have 

Oliver coin-s after . avin^ l;An long in the I brougi.w the metallic sulflds, OXids, and ^ 
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salts — either in fusion, in solution, or in a 
vaporized condition — from the deep-seated 
masses within the earth, causing them to 
crystallize upon the sides of the lissures, and 
thus form those metallic lodes and veins 
which are within reach of our mining opera- 
tions. — J udd VolcanocSy ch. 5, p. 141). (A., 
1891).) 

2157. METAPHOR CONVEYS ES- 
SENTIAL TRUTH— A« Layiyuaya MvXaphor- 
ical — Adaptation Best Expressed in Terms 
of Design . — For what purpose are metaphors 
used? Is it not as a means of making plain 
to our own understandings the principle of 
things, and of tracing amid the varieties of 
phenomena the essential unities of Nature? 
In this sense all language is full of meta- 
phor, being, indeed, composed of little else. 
. . . Accordingly, when naturalists, de- 

scribing plants or animals, use the language 
of contrivance to describe the adaptations 
of function, they must use it because they 
feel it to be a help in the understanding of 
the facts. When, for examjile, we are told 
that dowers are constructed in a peculiar 
manner “ in order that *’ they may eateh 
the proboscides of moths or tlu* backs of bees. 


and that this adaptation, again, is nec'essary 
“in order that’’ thes<* ins<*cts slauild <arry 
the fertilizing pollen from lb»wer to flower, 
nothing more may be immediately intended 
by the writer than that all thi-i elaborate 
mechanism does as a niatt(‘r of fact attain 
this end, and that it may bo fitly (lescribed 
“as if’’ it had been arranged “in order 
that” these things might happen. Hut this 
use of language is none the le^s an a«knowl- 
edgment of tlie truth that the fa< ts of Na- 
ture are b(‘st brought home ami explained 
to the understanding, and to the intellig«*nce 
of man, by stating them in terms of tlie rela- 
tion which they obviously bear to the fainil 
iar operations of our own mind and spirit. — 
Aroyli. Vnity of yatun\ ch. S, p. 174. 
(Hurt.) 

2158. METAPHOR, LANGUAGE OF, 
A NECESSITY OF SCIENCE— AafanJ Sfh r- 

tion — Elevtivv Afjiitilg . — Others have <»b- 
jeeted that the term “selection” implies 
conscious choice in the iniinals which be- 
come modified ; and it has even been urge«I 
that, as plants have no v<dition. natural 
pcleeiion is not applicable to them! In the 
literal .sense of the word, no doubt.. “ natural 
^election ” is a false term : but who <*ver ob- 
jeeted to obomists speaking of the “elective 
atlinities ” of the various elements? -and 
yet an^ acid cannot strictly be said to 
el(H*t ” the base with which it in priJcrcnce 
combines. It has been said that I speak of 
naturjjl selection” as an active power or 
; t*ity; but who objects to an author speak- 
0^5 1 . “attraction of gravity ’ as 

niing the movements of the planets? 

Knovra what is meant and is im- 
tbnir ^ swch metaphorieal expressions, and 
necessary for brevity. So. 
the to avoid personifying 

the word “Nature”; but I mean by “ Na- 


ture ” only the aggregate action and prod- 
uct of many natural laws, and by “ laws ” 
the sequence of events as a.scertained by us. 
— Darw^in Origin of Epecies, ch. 4, p. 74. 

( Hurt. ) 

2150. METAPHYSICS, BAD OR 
GOOD ? — PoH it i VM in A Iso Afetaphys tea 1. — 
J^cientilic men are accusiomed to reckon 
.such laws as the first law of motion among 
the surest possession.s of pure intelh*ct, and 
the faculty hy wliicli they are conceived 
among the noblest proofs of its energy and 
power. Positivism, on the contrary, regards 
such laws as mere “ artifices ” of thought, 
and the po\ver hy which they are conceived 
not as a strength, hut as an “ infirmity” of 
mind. I do not deny that the proces.s by 
which those abstractions are attained is a 
n^etaph 5 ^sical [irocc^s — that is to say, they 
are purely mental ( ()ncc])tions. But the 
process which denies “ reality” to tin .se con- 
ceptions is also puia ly a imdaphysical proc- 
ess, with this only ditferpneo. that it is bad 
metaphysics instea<l of good. — A uoyll Reign 
<4 Imic, eh. 2, j). 1)7. (Hurt.) 

2 1 GO. METEORITES, CELESTIAL 
SPACES FULL OF-^AIillions Pali on tfie 
Earth . — We may now remark that these 
meteors play a much more iuif)ortant part 
than we were formeily ili-^ijo^^ed to believe. 
A single night, a single hour, a single min- 
ute, does not pa^s without the fall of a 
star. Tin* terie^nial globe .^aiN in the 
midst of a spae«* full <)f vliverse corpuscles 
circulating in all directions — loine in ellip- 
tical streams of various inclinations, others 
even in the plain* of tlu' cclijitic. as we see 
hy the Zodiacal light wliich extends from the 
sun to beyond tin* tei re.-l rial tnhit. By 
ennim*rating the nnm))er of shooting stars 
which are sctui above a given horiz.on iluring 
the ditTen*nt niglit-- of tin* year, eab'ulating 
the nninher of similar horizons which w’ould 
eoin]>ri^c the wlnde surface of the globe, and 
taking int<» account the directions of the 
shooting stars, the monthly variations, etc., 
an eminent ATm*ri<‘an astronomer, Mr. 
Simon Newiomh. has demonstrated that no 
b'wer than one hundred ami forty-six thou- 
s.iml millions ( l id. 000.000.000) of shooting 
stars fall per annum on the earth. — F lam- 
M \uioN 1*t>pnhir Astrnuomo, bk. v, eh. 4. p. 
o.-hl. (A.) 

2101. METEORITES, THEIR FALL 
RECORDED IN ANCIENT TIMES — The 

(I reek natural j>hilos»q>hers. who were but 
little <lis])ose(l Xo pursue observations, but 
evineed iiioxbaust ible fertility of imagina- 
tion in giving the most various interpreta- 
tion of half-pereeivetl facts, have, however, 
left some hypotheses regarding sluioting 
stars ami meteorie stones wbith strikingly 
j'<rord with the views now almost univer- 
sally admitted of the co-mical proivss of 
these phenomena. “ Falling stars.” says 
Phitareh,4n his life of Lysander. “are. ac- 
cording to the opinion of some physicists, 
not eruptions of the ethereal tire extin- 
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guished in the air immediately after its ig- 
nition, nor yet an inflammatory combustion 
of the air, which is dissolved in large quan- 
tities in the upper regions of space, but 
these meteors are rather a fall of celestial 
bodies, which, in consequence of a certain 
intermission in the rotatory force, and by 
the impulse of some irregular movement, 
have been hurled down not only to the in- 
liabitod portions of the earth, but also be- 
yond it info the great ocean, where we can- 
not fiml them." Diogenes of Apollonia 
expresses himself still more explicitly. Ac- 
cording to liis views, Stars that are invis- 
ible, and, ct)nscquently, liave no name, move 
in space together with those that are visible. 
I’hese invisible stars frequently fall to the 
earth and are extinguished, as the stony 
.star which fell burning at Egos Potamos." 
— TUtmuoi.ui vol. i, p. (II., 

1S1)7.) 

2102. METEORS, FALL OF, UPON 
THE SUN— f Supply HUt Heat. — Xow 

we may assume with great probability that 
very many more meteors fall upon the sun 
than upon the earth, and with greater 
velocity, too, and tljcrefore give more heat. 
Yet the hypotl'.esis that the entire amount 
of the sun's beat which is continually lost 
by radiation is made up by the fall of 
meteors, a hypothesis which was propounded 
by Alayer, and has been favorably adopted 
by several other physicists, is open, a<(*or<I- 
ing to Sir W. Thonisori's investigations, to 
objection; for, assuming it to hold, the 
mass of the sun should imrcase so rapidly 
that the conse(|uences w<i\ild have shown 
themselves in the aecelerat<'<l motion of the 
planets. The entire lo<s of b(‘at from the 
sun cannot at all events be ])rodueed in this 
way; at the most a portion, which, however, 
may not be ineon-;iderable. — Hklmholtz 
Popular Lfciurts, lect. 1, p. ISO. (L. C. & 
(’o., 1808.) 

21(58. METEORS IN TRACK OF LOST 
COMET — 'IVi be lost is interesting, espe- 
cially for a comet; but this, doubtless, was 
not enough, for it reserved for us a still 
more complete surprise. Its orbit inter.sects 
the terrestrial orbit at a point which the 
earth passes on November 27, 1872. Well, 
nothing more was thought about it; it was 
given up as hopele-s. when, on the evening 
of Xovember 27, 1S72, there fell from the 
fiky a veritable rain of sJiootiny f<tarM. The 
expression is not exaggerated; they fell in 
great flakes; lines of fire glided almost 
vertieallv in •-warms ai.d showers, here with 
dazzling globes of light, there with silent 
explosions recalling to mind tliose of rock- 
ets; and this'rain lasted frmn seven oVlock 
in the evening till one o’clock next morning, 
the maximum being attained about nine 
o’clock. At the observatory of tlie Roman 
College 13.802 wwe counted: at Afonteali- 
eri, 33,400; in England a single observer 
counted 10.570, etc. The total iflimber has 
been estimated at a hurdred and sixty thou- 
sand. They all came froiu the same point 


of the sky, situated near the beautiful stur 

Gamma of Andromeda. . . . What was 

this shower of stars? Evidently — and this 
is not doubtful — the encounter with the 
earth of myriads of corpuscles moving in 
space along the orbit of Biela’s comet. The 
<*oniet itself, if it still existed, W'ould have 
pa.sscd twelve weeks before. It W'as not, 
then, to speak correctly, the comet itself 
which we encountered, but perhaps a frac- 
tion of its decomposed parts, which, since 
the brcakiiig-iip of the comet in 1840, w^ould 
be dispersed along its orbit behind the head 
of the comet. — Flammakion Popular As- 
tronomy, bk. v, ch. 2, p. 600. (A.) 

2 1 (54. METHOD, IMPORTANCE OF, 
IN PREPARATORY TRAINING- It doe.s 
not matter so much what a scholar learns 
in the secondary school as how ho learns. 
In other words, the method according to 
w'hicl) the pupil is instructed and learns to 
think is decisive, as regards his j)reparatory 
training, of bis capacity for future study. — 
Ekdma.xx I’rhrr t!rs Studium der Chemiv, p. 
11. (Translated for Scirutific Side-Lights.) 

2 1 (5r> . METHOD OF ATTAINING SCI- 
ENTIFIC CONCLUSION— f/roiWh of Coral 
Only at Small Ihpths. — The circumstance of 
a gradual change from a field of clean coral 
to a snioolb sandy bottom is far more im- 
portant in indicating the depth at which the 
larger kinds of coral flourish than almost 
any number of separate observations on the 
depth at which certain species have been 
dredged up. For we can understand the 
gra<lation only as a prolonged struggle 
against inifavorable conditions. If a person 
w'<‘re to find the soil cb)thed with turf on the 
banks of a stream of water, but on going to 
some (list a net' on one side of it he observed 
tlie blades of grass growing thinner and 
tliinuer with intervening patches of sand, 
until he ent(*red a d«*sert of sand, be would 
safely conelude. especially if changes of the 
same kind were noticed in otiier places, that 
the presence of the w’ater was absolutely 
necessary to the formation of a thick bed of 
turf: so TTiay we conclude, with the same 
feeling of certainty, that thick beds of coral 
are formed only at small d(*pths beneath the 
surface of the sea. -Dai^vin Coral Reefs^ 
eh. 4, p. in. (A., 1000.) 

21(5(5. METHOD OF SCIENCE VS. 
THAT OF RELIGION — In matters of sfd* 
cnee, light descends from the head to the 
heart; but in religion light ascends from 
the heart to the head. Only so far ay wo 
live in God can wo understand him. — 
Tiiotatk Trisrription in a Hook, (Trans- 
lated for Sclrntific Side-Lights.) 

21(07. METHOD, THE VALUE ()F- 

Srience, Works to Definite Results . — 
things are of particular remark in the 
coverie.s in the Roman catacombs during tlH‘- 
last thirty-eight years. First, thejr are the 
works of a single man; no one, this may be 
a8Rer*''d, shares the fame of Giovanni 
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Battista de Hossi. And then, this is char- 
acteristic; accident has played no rOle here. 
They are the reward of science, conscious of 
its aim, well devised, according to definite 
rules. De Rossi never proceeds at random; 
he knows what he is doing, whither ins way 
is leading, and always announces before- 
hand what he is going to fiinl. Nothing 
illustrates better than the brilliant results 
of these excavations the value such labors 
derive from a good methoil. — Meykr Dir. 
rijmischen Katalcomhrn. (Translated for 
Ecirn tific Sidc-Liffhts. ) 

‘2108. MICROBES, INCONCEIVABLE 
multiplication of — Drath from Stimj 

of a Fly. — A man had died. Around the 
dead bo<iy, alrea<ly disfigured, tliere was 
haste in order to withdraw from tlie living 
the speetaele of decomposition rapidly and 
profoundly taking place. Three days before, 
this man enteri'il his liome full of ‘^triuigtli 
and of life, ami a tly lighting upon his li]> 
made an imperce])tible pric k — ami behold, he* 
was killed by a lly! tlie fly is a giant 

compared to what really prodm-ed this ef- 
fect. It was the hort rridrr rhrrbon nrusr 
whose dipt<*rous prick inlroducc’d the* g<*rm 
into the unfortunate victim. Two liours 
after the visit <*f tlie lly you might have 
counted two of thi‘>e l)acteria only in the 
blood of tliis man. four hours aftc*rwar«l it 
contained only four, six hours afterward, 
eight. The following day, when twenty- 
four hours had elapsed ami he had banished 
from his mind all recolh'ction of the un- 
fortunate lly, he was still joyous and alert, 
hut you might perhaps have clouded his 
gaiety by whisjiering in his ear that 4,lM)d 
of these bacteria were subsi-,ting in his 
blood. You would have struck terror to 
his heart if the following day you liad in- 
fc'rmed him that he now carried in hi" veins 
and arteries 1 (1.000. 000 of the-e gcuTU:*. 
From the sixtieth to the seventy-sc'eoiid hour 
it would have* been superlluous to try to 
comprehend that seventy-one milliards of 
bacteria had ])oisoned his vigorous c'onstitu- 
tion. and that by the seveiity-fourtli hour 
they had attained the enormous number of 
one hundred and forty- two milliards. . . . 
^ou are not surprised that the man was 
obliged to sueeumh. In facd thc^re hacl 
taken ])hiee in his vedns a inaguifuent ‘strug- 
gle for whicdi he was the stake*. — t’oi tam e 
/a/ IjIiUc pour rF.cisti iicv. (ITanslated for 
i^rirn / ific ,S’ idv- L iqh t s.j 

2 1 no. micro-organisms fossil 

IN CHALK— The slice c»f cdialk ]>resents a 
[vc'iy remarkable* 1 ap]>c'arauee whc*n ]daeed 
nnder the microsc-ope. The general mass of 
it IS made up of very minute granule's; but, 
embedded in this matrix, are innumerable 
bodies, some smaller and some largi'r, but, 
on a rough nverngo. not more than a hun- 
dredth of an inch in diameter, having a well- 
deuned shape and strueturo. A eubie im*b 
of some speeiincns of ebalk may c'ontain 
lundreds of thousands of those bodies, com- 
pacted together with incalcu1ah]o millions ot 


the granules. . . . The chambered bodies 

are of various forms. One of the common- 
e.st is something like a badly grown rasp- 
berry, being formed of a number of nc*arly 
globular chambers of different sizes congre- 
gated together. It is called Olobigerina, and 
.some specimens of chalk consist of little 
else than (Jlobigerinw and granule.s. . . . 

It so happens that c*alcar(*ous specimens ex- 
actly .similar to the Glohigerince of the chalk 
are bedng formed at the present moment by 
minute living crc'atures, which flourish in 
multitudes, literally more numerous than 
the sands of the sc*a-ihor<^ cjver a large cx- 
tc*n( of that part of the earth’s surface 
which is covered by the ocean. — Hi XLEY 
/.ay St rinonst^ serm. 9, pp. 17S-180. (G. P. 

P., ISlMb) 

2I7D. MICRO-ORGANISMS FOUND 
LIVING IN OCEAN BED— In 18.T1. Idcu- 

Ic'iiant Ibookc* ol)taiiic>d mud from tlu^ bot- 
tom of the N'ortli Atlantic, between New- 
loundland and the Azores, at a d(*j)th of 
more tl>an 10.000 feet, or two miles, by the 
lic‘lp of [hisl sounding apparatus. The speci* 
mcuis wcrc‘ sent for examination to Kliren- 
I'CTg, of Ihrlin. and t <5 Hailey, of West 
Point, and those able microscopists found 
that this clec'j)-sea mud was almost entirely 
c-ompoM'd of the skededons c){ living organ- 
i^m^" -the* grc*ater proportion of thc*sc being 
ju>t like tlie dUddyrrinw already known to 
cc'eiir in the* chalk. — Hi xi.ky /.aq , Sermon.^, 
serm. 0. p. ISl. ((i. P. P.. 1800. l’ 

2171. MICROSCOPE, EARLY DIS 
COVERIES OF— i* 'ofitrrf d lUUrf in SjtOtdanr^ 
oils (irui rafinn . — 'the diseiwery and im- 
provc'ment of the microscope, tho giving a 
death-l)low to much that had been previous- 
ly written and helievc'd regarding spontane- 
ous generation, brniiirht al>o into view a 
^^orld of life formed of individuals so mi- 
nute— so elo^^e. as it S(*emed, to the ultimate 
partieh's of matter — as to suggest an easy 
pa— age from atoms to organisms. Animal 
and vegetahh* infusions exposed to the air 
Mere fmind elomled and crowded with crea- 
tures far beyond the reach of unaided vision, 
but ]>erfeetly visible to an eye strengthened 
by the microseope. With reference to their 
origin the->e organisms wore called “ Infu- 
soria.” Stagnant ]m>o1s were found full of 
them, and the obvious ditVuailty of assigning 
a germinal origin to exi'^tenees so minute 
furnished the precise condition ne<*essary to 
give new play to the notion of heterogenosis 
or spontaneous generati<^n. — T ynhati. I'rag- 
mrnts of Sciiurr, vol. ii. ch. 13, p. *200. (A., 
10 ( 1 ( 1.1 

2172. MICROSCOPE, SERVICE OF, 
TO SCIENCE— i ^owrr of the Jufinitrly Fifth'. 
—As a matter of fact, there is no held of 
in«|uiry which has yielded such a large har- 
vest to the truth-sockor of late years as that 
of microscopic research. There is scarcely a 
great discovery which has been made within 
the past'docado in which our knowledge of 
the infinitely little, as shown forth by the 
microscope, has not figured most promi- 
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nently. Disease-^^orins and countless other 
lower forms of life have been traced out in 
their devol6pmeiit and tracked to their 
origin. Living tilings, whose dimensions arc 
to be estimated bv the thousandth parts of 
inches, arc as well known to us to-day as is 
the ostrich or the elephant. So far from the 
“ little things ” of the universe escaping our 
attention, 1 should be imdined to maintain 
that they largely monopolize science, to the 
exclusion of the" big things. We are begin- 
ning to find out, in fact, that only by know- 
ing something of the actions which proceed 
in the lower byways of life can existence in 
the main be unaerstood at all. — Andrew 
Wilson Glimpses of Xaturc, ch. 25, p. 80. 
(Hum., 1892.) 

2173. MIGRATION, IRRATIONAL— 

Blind Instinct of rrufjnssion uf Ltinniiniis. 
— The lemming of Norway is a sort of vole, 
very celebrated on account of its sudden 
and marvelous migrations. When a con- 
juncture of favorable circumstances en- 
ables them to miiltiplT to an enormous ex- 
tent a migratory instinct becomes developed 
in them, whereby they are led to descend 
to lower-lying lands than those they nor- 
mally frequent. They migrate slowly and 
intermittently, journeying only by night, 
and increasing frequently as they go. Their 
journey may last for three years before 
they reach the seacoast, according io the 
route they may happen to have followeil. 
When they reach the coast they go on into 
the sea and so perish. As they journey along 
they are preyed upon by bears, wolves, foxe^. 
dogs, wildcats, weasels, eagles, hawks, and 
owls. They arc also destroye<l by man, and 
even domestic animals, such as goats and 
reindeer, will spring upon and kill them. 
Numbers also die of disease, but they never 
turn back — they pro'^*eed evt*r onwards to 
their ultimate destination. — Mivakt Tppts 
of Animal Life, ch. 12, p. 359. (L. Jk k 

Co., 1893.) 

2174. MIGRATION OF BIRDS, EX- 
TENT OF — SubHi^tf-nre an Jmportant Factor 
- — (Jhunf/r of Diet of Xon-niifjratorjf liirds. — 
The extent of a bird’s migration is, in mo^t 
case.s, dependent upon the nature of its 
food, liirds that are residcrit in one jilace 
throughout the Tear generally change their 
fare with the season, and apparently feed 
with equal relish on secxls or insec-ts. Those 
that are dependent U]>on fruit must migrate 
far enough to find a supply of Ix'rries, while 
the insect-eatei s are obliged to travel even 
farther south. Most of the migratory birds 
of our Western States piass the winter in 
Mexico. Our ‘Eastern sparrows and our 
berry-eaters, like the robin and bluebird, 
winter from the IMiddle States to the CJulf 
coast, while the majority of our purely iu- 
sectivorous species cross to Cuba and win- 
ter in the West Indies, or continue to Cen- 
tral America and even northern South 
America. Snipe and plcvrr make the mo.st 
extended migrations, :;omc species breeding 


within the arctic circle and wintering along 
the coasts of Patagonia. — C hapman Bird- 
Life, ch. 4, p. 49. (A., 1900.) 

2175. MIGRATION OF PLANTS— 

The struggle for Life Lessened — ("ross-fer~ 
tilization Secured, — The various devices by 
which plants are shifted from place to place 
are not merely to extend and multiply the 
species and reach a fertile soil, but to enable 
tiiem to flee from the great number of their 
own kind and from their enemies among 
animals and para.sitic plants. The adven- 
turers among plants often meet with the 
best success, not be<.*aiise the seeds are larger, 
or stronger, or better, but because they find, 
for a time, more congenial surroundings. 
Wo must not overlook the fact, so well es- 
tablished, that one of the greatest points 
to be gained by plant migration is to enable 
dilTerent stocks of a species to be ero.ss-fer- 
tilized, and thereby improved in vigor and 
productiveness. — Heal Seed Dispersal, ch. 9, 
p. 85. (G. & Co., 1898.) 

2170. MILDNESS OF THE EURO- 
PEAN CLIMATE— f/ni/ed Air from Tropics 
Descending, — Gradually, however, as the u[)- 
per stream, which rises from the equator 
and flows towards the poles, beeomo.s chilled 
and dense, it sinks towards the earth; at 
the Peak of Tenerilfe it has already sunk 
below the suininit of the mountain. With 
the contrary wind blowing at the ba.se, the 
traveler often finds tin; wind from the equa- 
tor blowing strongly over the top. Farther 
north the equatorial wind sinks low in- 
still, and finally reaches the surface of the 
earth. Europe, for the most part, is over- 
flowed by this equatorial current. Here, in 
London, for eight or nine months in the 
year, southwesterly winds prevail. Hut 
mark wliat an influence this must have 
upon our climate. The moisture of the 
cfjuatorial o'eean comes to u.s einlo\v<*d with 
jjotential energy; it comes, if you prefer 
the language, charged with huent heat. In 
our atinos])here condensation takes place, 
and the heat liberated is a main sduroo of 
warmth to our elimate. Were it not for 
the rotation of the earth we should have 
over us the hot, dry blasts of Africa; hut, 
owing to this rotation, the wind which starts 
ufirtliward from the (Hi If of Mexico is de- 
flected to Europe. Europe is, therefore, the 
recipient of those stores of latent heat whicli 
were amassed in the western Atlantic. 'Ha* 
British Isles eorne in for the greate.Ht share 
of this moisture and heat, and this circum- 
stance adds itself to that already dwelt 
upon — the high specific heat of water — to 
preserve our climate from extremes. — ^T yn- 
dall Tlrat a Mode of Motion, lect. 8, p. 212. 
(A., 1900.) 

2177. MILK NORMALLY STERILE 

— (Uin Be So Drawn — Yet Commonly In- 
fest cd wi^h Bacteria — Cleanliness the First 
Gr(^t Xecd. — There are few liquids in gen- 
eral use which contain such enormous nuui- 
bers of germs as milk. To begin with, milk 



445 


SCIENTIFIC SIDE-LIGHTS 


Microncope 

Mimicry 


is in every physical way admirably adapted 
to be a favorable medium for bacteria. It 
is constituted of all the chief elements of 
the food upon which bacteria live. It is 
frequently at a temperature favorable to 
their ;jfrowth. It is par excellence an ab- 
sorptive iliiid. . . . Yet, whilst this gen- 

eral fact is true, we must emphasize at the 
outset the possibility and practicability of 
securing absolutely pure sterile milk. Re- 
cently some milking was carried out under 
strict antiseptic precautions, with the above; 
sterile result. The inhler was thoroughly 
cleansed, the hands of the milker washed 
with corrosive sublimate and then pure wa- 
ter, the vessels whicli were to receive the 
milk had been carefully sterilized, and the 
whole process was carried out in strict ch‘au- 
liness. The result was that t)i<‘ sain])le of 
milk reiuained sweet and good and con- 
tained no germs. It should be st at(‘d that 
tlu* lirst flow of milk, washing nut th(‘ milk- 
ducts of the udder, was reject(‘d. 'this fact 
of the sterility of cleanly drawn milk is not 
a new one, and has been estahlislu‘d by many 
bacteriologists. !Milk, then, is normally a 
sterile secretion. — N kwman Bacteria^ ch. 0, 

p. 180. (0. P. P., ISOO.) 

2178. MIMICRY, PROTECTIVE— 

Ih'iUionl^ Inedible Moths Mimieked b\f 
(Blurs. — [A showy] protected grouj> in the 
Kastern tropics is that of the beautiful day- 
tlying moths forming the family A^jari.stid<v. 
These are usually a<lorned \Nith tlie most 
brilliant cohus or conspicuous markings, 
they lly slowly in forests among the butter- 
flies and other diurnal Insects, and their 
great abundance sulliciently imlicates their 
possession <if some dista^^tefulnc'i-' whi<b 
saves them from attack. I'nder the-ic con- 
ditions we may expect to liiul other moths 
wliich are not so protected imitaliTig them, 
ami tin's is the ease. One of the ci.mmon 
and wide-ranging species ( Ophthnlmis lin~ 
era), found in the islands fnun Amboyna to 
New Ireland, is mimicked in a wonderful 
manner byoiu* of the Liporidiv. . . . Poth 

insects are black, with the apex of the fore 
wings ocher-color cd, and the outer half of 
the hind wings bright, orange . — k 
Darwinism, eh. 9, p. I(i7. (Hum.) 

^170. Colorn of (t rouse 

and Ptarmigan . — ^The close imitation in the 
plumage of these l)irds [the grouse and 
ptarmigan of Scotland) of the general tint- 
ing and mottling of the ground on whi<*h 
they lie and feed is apparent at a glance, 
and is beat known to those who have tried 
to see grouse or ptiirinigan wh#n sitting, and 
when their position is indicated within a 
lew feet or a few inches by the trembling 
nostrils and dilated eveh^ils of a steadv 
pointer dog. In the ease of the common 
{n*ouse, as the ground is nearly uniform in 
+1! J^**'**, the coloring of 

is constant also. Hut in the ease 
oi the ptarmigan, it changes with the 
f langing seasons. The pearly grays, which 


in summer match so exactly with the lichens 
of the mountain peaks, give place in winter 
to the pure white whicli matches not less 
perfectly with the wreaths of snow. — .\ r- 
GYLL Reign of Law, ch. 4, p. 110. (Burt.) 

2180. Dependent on Will 

— Moth Purposely Folds in His Brilliant 
Wings. — There are some forms of mimicry 
whicli are wliolly ind(*pendent of any action 
on the part of the animals themselves, and 
this kind of mimicry is espeidally common 
in this cla.-»s of injects. Tliey are often 
niatle of the sliaix; and the color which 
are mo.-jt like tl.o.-e of the surrounding ob- 
jects in their haliitat. They have nothing 
to do except to sit still, or perhaps to 
croueh. Put tluai* are otlu'r forms <)f mimic- 
ry in which tin* complctcnc->s of the decep- 
tion d(*pend-. on some coo])cratioii of the 
animal's own will. Thi> [tlu? siiddioi disap- 
p(‘aranc<* of n biilliant Italian moth, apjiar- 
cntly transformed into a withered leaf] was 
one of these. The sj)](.ii(li(l margins of tlu* 
npp(‘r wing.'^. with the {leculiar shape and 
their shining <'olor. had to he eonceah^d: and 
so. by an cH’o] i winch i vidi'iitly required the 
exertion of sjn-cial mn>clcs, these margins 
were 'sonjclmw folded down — reverted — cov- 
ered np. .and thn> lii<Mcn out of sight. 'I’he 
icmaimlt*!’ of tlu* wings, or the under-sur- 
faces which wt*re now mtide uppermost, were 
so colored and so crumph'd up that they imi- 
tated t'xaclly the diic»l and withered leaves 
around. -Argyll I nity of \aturc, ch. 3, p. 
•rl. (Purt.) 

2181. (grasshopper Re- 

sembling Wasp . — A [special] ease of mimic- 
ry not yet notic«'d by any naturalist is seen 
in fa spi'rics df) grasshopper common in La 
Plata /lilu.inaha speriosa. of Thunberg). 
This is an (‘xtreuudy elegant insect: the 
head and thorax chocolate, with cream-col- 
orcfl markings; the alalomen steel-blue or 
purple, a color I have not sii'n in any other 
insect of this f.unily. The fore wings have 
a protect INC coloring; the hind wings are 
bright red. When at rest, with the rod and 
purph* lints concealed, it is only a very 
pretty grasshopper, but the instant it takes 
wing it becomes the facsimile of a very 
common wasp of the genus P( jtris. These 
wasps vary gristly in size, some being as 
large as the boinet: they are solitary, and 
feed on the homy of tlowers and on fruit, 
;md, besides being furnished with stings like 
other wasps — though tlieir stiug is not so 
venomous as in other genera — they also, 
when angry, emit a nu^st abominable odor, 
.and are thus doubly protected agaiu-'t their 
enemies. Their excessive tameness, slow' 
llight, and indolent motions serve to show 
that they are not aeeiistomed to he inter- 
fered witli. .\11 those strong-smelling wasps 
have steel-blue or purple bodies and bright 
red wings. So exactly does the Rhomalea 
grasshopper mimie the Pepris when tlying 
that I have been deceived si*ores of times. 
T have even seen it on the leaves, and after 
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it lias flown and settled once more I have 
gone to look at it again, to make sure that 
my eyes had not deceived me. — Hudson Nat- 
uralist in La PlatUy ch. 8, p. 127. (C. & 

H., 1895.) 

2182. Leaf-inaects — 

^tivk -insect . — The well-known leaf-insects 
of Ceylon and of Java, species of Pht/Uium, 
arc so wonderfully colored and veined, with 
leafy expansions on the legs and thorax, 
that not one person in ten can see them 
when resting on the food- plant close lM‘neath 
their eyes. Others resemble pieces of stick 
with all the iiiinutiic of knots and branches, 
formed by the insects' legs, which are stuck 
out rigidly and unsyniuietrically. I have 
often been unable to distiiiguisli between 
one of these insects and a real piece of stick 
till 1 satisfied myself by touching it and 
found it to be alive. — \^■ALLAUE Jhtnrinism, 
ch. 8. p. 138. (Hum.) 

2183. Sand-colored Lizard 

of i^cashorc . — Of lizards there were many 
kinds, but only one ( Proctotrctus multi 
maculafus) remarkable from its liabits. It 
lives on the bare sand near the seaeoast, 
and from its mottled color, the brownish 
scales being speckled with while, yellowish 
red, and dirty blue, can hardly be distin- 
guished from the surrounding surfa<*e. When 
frightened, it attempts to avoid discovery 
by feigning death, with outstretched legs, 
depressed body, and closed eyes; if further 
molested, it buries itself with great ipiick- 
ness in the lo<3se sand. This lizard, from its 
flatteniHl body and short legs, cannot run 
quickly. — Dauwin Naturalist's Vo}fai)e 
around the Vforld. ch. 5, p. 97. (A., 1H9S.) 

2184. Stick-inaecl — Fly 

and II umhlebf c. — The stiek-in^cet is, per- 
haps, the most perfect example where re- 
semblance to an inanimate object has been 
the result aimed at, so to speak, by Nature; 
the resemblance of the volueella tly to the 
huinblcbee, on which it i^ parasitical, is the 
most familiar e\am])le of on<* species grow- 
ing like another to ils own advantage, since 
only by means of itr^ deceptive* likene-,s to the 
humblebee is it a Ole to p(*n('trate into the 
nest with impunitv. — Hudson Naturalist in 
La Plata, ch. 8, p.‘l27. (('. & H., 1S9.>. | 

2185. MIND AND BODY, ON EARTH 
INSEPARABLE — .\fa{jnetism and the Needle. 
— In such a (jue.stion as the connection of 
mind and body the [>otent methofi of re- 
moving the <‘ause is not a])[)lieable. W<* 
cannot dissect the compound, man, into body 
apart and mind apart : w<; cannot remove 
mind so as to see if the body will vanish. 
We may remove the body, and in so doing 
we find that nimd has disappeared; but the 
experiment is not conclusive; for in remov- 
ing the body ^ve reIno^'e our indicator of the 
mind, namely, the bodily manifestations — 
as if in testing for magnetism we should 
set aside the needle and other tokens of 
its presence. — B ain Mind a/nd Body, ch. 3, 
p, 5. (Hum., 1880.) 


I 2180. MIND AND BRAIN — Afentol 

! Power Not Measured by Size of Brain — In- 
crease of Intellectual Force Geometrical . — 
Comparing the increasing size of the brain 
with the increase in mental power, we are 
struck with tlie smallness of the one increase 
as compared with the other. An ordinary 
male human brain is 48 oz. ; the brains of 
extraordinary men seldom reach Cuvier’s 
figure, 64 oz. Now the intellectual force of 
the ordinary man is surpa.ssed by Cuvier in 
a far higher ratio than this. Taking the 
mere memory, which is the* basis of intel- 
lect, an ordinary man could not retain one- 
third or one-fourth, perhaps not one- tenth, 
of the facts stored up in the mind of a 
C'livicr. The comparison of animals with 
liuman beings would sustain a similar in- 
ference. d'hero would be no exaggeration 
in .saying that while size of brain increases 
in arithmetical proportion, intellectual range 
increases in gt'ometrieal proportion. — Bain 
Mind and Body, ch. 3, p. 6. (Hum., 1880.) 

2187. MIND AND MATTER, ALL!- 
ANCE OF — Thouijht, Ineapalde of Kxiension, 
Allied tcith hUUnded Matter — Contrast and 
Mystery. — Tiiis, then, as it appears to me, 
is the only real dilliculty of the phy.sical and 
mental rc*lationship. There is a!i alliance 
iritli mattir, with the ohjeet, or extended 
^^orld; hut the thing allied, the rnind 
yroyer. lias itself no extt*nsion, and cannot 
be joined in local union. Now, we have a 
ditlieully in provi<ling any form of language, 
any familiar analogy, suited to this unique 
conjunction; in et)mparison with all ordi- 
nary unions, it is a paradox or a contradic- 
tion. \\’(* understan<l union in tl»e sense of 
local eoTineetion; here is a union where local 
connection is irrelcv.ant. unsuitable, (‘oiitra- 
dii torv ; for we cannot think of mind with- 
out putting ourselv(*s out of tlie worhl of 
place. W'lien. as in pure feeling — pb*asure 
or pain — we change from the ohjeet attitud** 
to the subject attitude we liaee undergone a 
change not (<» he (*x|u-essed by place; the 
f.iei is not prop(*rly d(*sirihed by the transi- 
tion from the e.rtfrnal to the infernal, for 
that is -^till a <hange in the region of the 
extended. The only adequate expression 

a chanty ttf staff : a change from the state 
of tin* extended rognition to a state of un- 
extend(*d cognition. By various th(*ologians 
h(*aven has he<*n spoken of as not a place, 
hut a state; and this is the only phrase 
that I can find snitahle to describe the vast 
tho familiar and ea.sy transition from the 
material or extended to tlie immaterial ot* 
unextended fiidg of our being. — Bain Mind 
and Btidy, eh. 6, p. 34. (Hum., 1880.) 

2188. MIND AND NATURE, INTER- 
ACTION OF — ProffresH from Effect to Cause, 
Thence to Near Fffcct . — Our senses stand he- 
tween these phenomena and the reasoning 
mind. We observe the fact, but are not 
satisfied with the mere act of observation; 
the fact must be aeeounted for — fitted into 
its position in the line of cause and effect. 
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Taking our facts from Nature, we transfer 
them to the domain of thought: look at 
them, compare them, observe their mutual 
relations and connections, and bringing them 
ever clearer before the mental eye, finally 
«alight upon the cause which unites them. 
This is the last act of the mind, in this cen- 
tripetal direction — in its progress from the 
multiplicity of facts to the central cause on 
which they depend. But, having guessed the 
cause, we are not yet <*ontented. \Ve set out 
from the center and travel in th<! other di- 
rection. If the guess be true, certain conse- 
quences must follow from it, and we appeal 
to the law and testimony of experiment 
whether the thing is so. Tims is the circuit 
of thought completed — from williout inward, 
from multiplicity to unity, and from within 
outward, from unity to multiplicity. — Tyn- 
dall Fragments of HcicncCf ch. 11, p. 282. 
(A., 1897.) 

2180. MIND, AN OBJECT OF SCIEN- 
TIFIC STUDY — Improved Treatment of Iman- 
{\y — Intelligent Investigation of Xervous 
Disease. — The habit of viewing mind as an 
intangible entity or incorporeal essence, 
which science inherited frcun theology, ]>re- 
vented men from subjecting its jdienninena 
to the same method of investigation as otiicr 
natural phenomena ; its (lisorders wen* 
thought to be an incomprehensible aflliction 
and, in accordance with the theological no- 
tion, due to the presen<‘e of an evil spirit 
in the sufferer, or to tlic enslavement of 
the soul by sin, or to anything but their 
true cause — bodily disease. Consecpiently, 
the treatment of the insane was not in the 
hands of intelligent physicians, who aimed 
to apply the resources of medicim’ to the al- 
leviation or cure of bodily illness, but was 
given up to coarse and ignorant jailers, 
whose savage cruellies will for all time to 
come be a great and ugly bl<»l upon tin* 
enlightenment of the age whicli toleratisl 
them. Matters are hap})ily t-hanged now. 
On all hands it is admittecl that the mani- 
festations of mind take place through tlu* 
nervous system, and that its derangements 
are the result of nervous disea amenable 
to the same method of investigation as other 
nervous diseases. Insanity has accordingly 
become a strictly medical st\idy, and its 
treatment a braneh of mctlical practise. 
J^till, it i.s all too true that, notwithstanding 
we know much and are day by day learn- 
ing more of the pliysiologv’ of the nervous 
system, we are only on the threshold of the 
study of it as an instrument subserving 
niental function. — M aidsi.ky Ifodg and 
lect. 1, p. 12. (A., 1898'.) 

2190. MIHD A PART OF NATURE— 

Atental Laws Arc also Natural Ijoirs . — If 
the mind is so spoken of and represented 
to suggest the idea of something apart 
from the general system of Nature, and if 
Its laws of thought are looked upon as 
..^^^tns ” or molds into which, by some ar- 
tificial arrangement or by some mechanical 


necessity, everything from outside must be 
squeezed and made to fit, then it will nat- 
urally occur to us to doubt whether con- 
ceptions cut out and manufactured under 
such conditions ( an be. any trustworthy rep- 
resentation of the trutli. Such, unfortu- 
nately, has been the mode of representation 
adopted by many ])hilosophers, and such, ac- 
cordingly, has been the result of their teach- 
ing. This is the great source of error in 
every form of the idealistic philosophy, but 
it is a source of error which can be per- 
fectly eliminated, leaving untouched and 
undoubted the large body of truths which 
has made that philosophy attractive to so 
many pow'crful minds.— Am; yll Unity of 
NaturVf ch. 4, p. 89. (Burt.) 

2101. MIND CONSCIOUS OF ITS OWN 
LIMITATIONS—/. imifs of Opportunity Rather 
than of l*o(rir — Apprtite ('an He t^atisfi(^d, 
but Mind or Spirit f'annot. — Nothing, cer- 
tainly, in the human mind is more wonder- 
ful than this — that it is conscious of its 
cwn limitations. For it is to be observp<l 
that siu'h consciousness wouhl bo impossible 
if these limitations were in their nature ab- 
solute*. The bars which we feel so much, 
and against winch we so often beat in vain, 
are bars which could not be felt at all un- 
less ther<‘ wert* sonudhing in us which s(*eks 
a wider scope. It is as if these bars were a 
limit of op]>f)rtunity ratlier than a boundary 
of pow(‘r. No absolute limitation of mental 
faculty evi*r or ev(‘r could he. felt by the 
creatures whom it affects. Of this we have 
abund.int evidence* in the lower animals, and 
in those lower faculties of our own nature 
which are of like kind to theirs. Our bodily 
;\] petites tan -eek nothing l)eyond or beside 
the ohji'cls of their desire. 'I'o (he attain- 
ment of the-e objects that desire is limited, 
and with this attainment it is .satisfied. 
Moreover, whi'u a bodily apj>eti1e is satis- 
iic<l. it for the time cea-es to exist, and mar 
even he converted into nausea and disgust 
towards that which had Iuh'u the object of 
pursuit, 'this is the ncce>-sary etVect of a lim- 
itation which is absolute. But the (’ase is 
\ery different with the appetites of the 
mind, and still more with tlie cravings of 
the spirit. Even in tlu* ]>urest physical in- 
votigations we arc perpetually encounter- 
ing some mental harrier through wdiich w’e 
cannot break and over which we i^annot see. 
.\nd yet we know it and feel it to be a bar- 
licr ami nothing more. We stop in front of 
it not because we are satisfied, but be(*auso 
it bars our way. — Aroyll Unity of Nature. 
ch. 4, p. 70. (Burt.) 

2192. MIND CONTROLLING BODY 

— Confident Helief on .Aid to Rcf'ovcry.— 
Perhaps we do n<rt, as physicians, consider 
sufliciently the influence of mental states in 
the production of disease, and their impor- 
tance as symptoms, or take all the advan- 
tage which W’e might take of them in our 
efforts to cure it. Quackery seems to have 
here got hold of a truth whic'h legitimate 
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medicine fails to appreciate and use ade- 
quately. Assuredly the most successful 
physician is he who, inspiring the greatest 
confidence in his remedies, strengthens and 
exalts the imagination of his patient: if he 
orders a fmv drops of peppermint-water with 
the confident air of. curing the disease, will 
he not really do more sometimes for the 
patient tliaii one who treats him in the most 
ap])roved scientific way, but without inspir- 
ing a conviction of recovery? Ceremonies, 
charms, gesticulations, amulets, and the 
like have in all ages and among all nations 
been greatly esteemed and largely used in 
the treatment of disease; and it may he 
speciously presumed that they liave derived 
their power, not from any contract with the 
supernatural, but, as llacon observes, by 
strengthening and exalting the imagination 
of him who use<l them. Entirely ignorant 
as we are. and proliably ever shall be. of the 
nature of mind, groping b »‘hly for tlie laws 
of its operation, we certainly cannot venture 
to set bounds to its power over those inti- 
mate and insen‘>'ible moleiular movements 
which are thi* ba:-is <'f all our visible bodily 
functions, any more than we can justly ven- 
ture to set bounds to its action in the vast 
and ever progre-i'iing e\(»lutio!i of Xature, of 
which all our thoughts and works are but a 
part. — MAt’OSLKY liodif and Mind, lect. 1, p. 
38. (A., 18!1S.) 

MIND DOMINATED BY PRE- 
CONCEIVED ll>EA~Misn(fdin{/ of >ro/v/.s. 
— A tendency to read a particular meaning 
into a word may h^id to the misapprefien- 
sion of the word. To give an illustration: I 
was lately reading the fifth volume of (1. H. 
Lewes’s Problems of Life ami Miiid.’^ In 
reading the first sentence of one of the .sec- 
tions, I again and again fell into the error 
of taking The great Lagrange ’’ for ** The 
great Language.^' (bi glancing bark I saw that 
the .section wa.s^:iieadc(l On Language,’^ and 
I at once recVjgnized the caU'C my error 
in the preexistence in my mind of the repre- 
sentative image of the word ‘‘ kiiignage.” 
— Sully JUusions. ch. !), p. 22S. f A., 

2194. MIND INFINITELY VARIED 
— Mental Qualities of Ants. — Docs it not 
seem as if Xature wants to play witli our 
judgment by the variety e.ud superiority of 
conceptions of which slie offers an example, 
in the details jis well as in Die whob?? We 
can only judge according to known facts, but 
Nature never imitates herself and has no 
need to imitate. 'I he fecundity of under- 
standing that has dictated these law.s is not 
known to po^<css limits: each specn‘s has its 
habits, each jndividnal it-; peculiar constitu- 
tion. That is why we fall into errors with- 
out number, w^hy our observations cause us to 
deviate in deciding whicli rules appear the 
most general. ['Phis is observable in the 
case of] the ants, whose history furni.shes 
so many examples of the insiiffieieney of our 
conjecture.s. — H ufier Rer.herehea sur les 
Mwurs des b'ourinis indighies, p. 102. 
(TranslaW for ficienlific tiide- Lights,) 


2105. MIND, IS IT LIMITED TO 
BRAIN ? — IrUelUgence in Reflex Movements , — 
Is the brain the exclusive organ of mind? 
If it be so, to what category of functions 
shall w’e refer the reflex acts of the spinal 
cord, which take place independently of the 
brain, and which often achiewe as definite 
an end, and seem to display as intelligent an 
aim, as any conscioms act of volition? — 
^Iaudsi>ey Body and il/ind, lect. 1, p. 15. 
(A., 1898.) 

2190. MIND, LllMITATIONS OF— Ar- 

tistic and Hcienti/ie (Jvnius A'of Conjoined— 
Mastery in One Line Compatible with Abil- 
ity in Many. — A great mind maxy he great in 
iminy things, because the same kind of 
power may have numerous applications. 
'^Phe .scientific mind of a high order is also 
the practical mind; it is the essence of rea- 
son in every mode t)f its manifestation — the 
Inie philosopher in eondnet as w'ell as in 
knowledge. On such a mind also a certain 
amount of artistic culture imiy he supeiin- 
duc(‘d; its powers of acapiisition nniy he ex- 
tended so far. Bui the .spontaineons, exuber- 
ant, imaginative How, the artistie nature 
at tlie core, never was, cannot he, ineluded 
in the .same individual. Aristotle could not 
be also a tragic poet, nor Newton a third- 
late portrait-painter. The cost* of one of the 
two modes of intellectual greatness is all 
that can be borne by tlie most largely en- 
dowed personality; any ap])earancee to the 
contrary are hollow and delusive. — B aiN’ 
app. to Conservation of Kncrgy bv STEWART, 
p. 431. (Hum.. 1880.) 

2197. MIND, LIMITS OF, UNKNOWN 

— Worms i^titning to Lxceed Ants in Intel- 
ligenrr. — As worms are not giii«lcd by .spe- 
cial instincts in each particular case, tho 
possessing a general in.stinct to plug^ up 
their burrowSj and as chance is excluded, 
the next nio>t jirohahlc conclusion seems to 
he that they try in many dilferent ways to 
draw in objects, and at last succeed in some 
one way. But it is surprising that an ani- 
jiial so low in the .scale a.s a w'orm .should 
have the capacity for acting in this manner, 
as many higher animals have no .such oa* 
pacitv. Fol* instance, ants may be seen 
vainly trying to drag an object transversely 
to their course, wliicli could be easily drawn 
longitudinally; tho after a time they gen- 
erally act in a wfi.sor manner. — D arwin For- 
mation of Vegetable Mouldy ch. 2, p. 
(Hum., 1887.)‘ 

2198. MIND, LITTLE DEVELOPMENT 
OF, WITHOUT SPEECH — The, OrfatnesH of 
Mind fs Due to the Tongue , — It is not too 
much to say that speech, if mental cvobitioji 
is to come to anything or is to be worth 
anything, is a necessary condition. By 
alone, in any degree worth naming, can the 
fruits of observation and experience of ono 
generation he. husbanded to form a 
staY ting-point for* a second, nor without it 
could there be any concerted action or so- 
cial life. The greatness of the human mina, 
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after all, is due to the tongue, the material 
instrument of reason, and to language, the 
outward expression of the inner life. — 
Drummond Ascent of Man, ch. 4, p. 152. 
(J. P., 1900.) 

2109. MIND MUST BE TRAINED 
TO SOUND THINKING — Science Cullirates 
Orderly Habits of Thought , — The system of 
mind-gymnastics is one which is inij)erative 
on all ages and conditions. In no age can 
its advantages be more- thoroughly under- 
stood than in this controversial epoch, \vh(;n 
the oldest and most respected of ideas are 
ruthlessly deposed from their niches, ami 
supplanted by new and advanced cod(*s of 
opinion. To have our young trained to 

iliink,” and our elders to j\uliciously weigh 
and consider all the matters of life; t<j teach 
men and woiueii how to use their reason; to 
enable them suecessfully to grapj)le with the 
great dilliculties of trade and labor, of sci- 
ence and art, of morality and religion — .>mli 
are the objects Avhich this system of mind 
training has in view. Ami the study of 
natural science accornplislu‘s these great 
ends ehietly by inducing orderly habit > of 
thought. The very essence of this study 
lies in the cultivation of the observant facul- 
ties, and in the true eulture of the stuiscs 
to appreciate, and, through appreciation, to 
understand and enjoy the objects which are 
set before tlie mind. — .V nduew Wii.so.x Ncf- 
tnrr-V lilt lire for the Masses, p. 27. (Hum., 
ISSS.) 


2200. MIND, MYSTERIES OF, RE- 
VEALED IN MUSIC-lt has always strmk 
me as a mystery peculiarly interesting and 
wonderful that in the thet)ry of music, in 
the physical and technical foundations of 
tliis art, which above all others seems to 
create in the mind the most immaterial, 
evanescent, and tender stat4‘s of cons4*ious- 
noss, incalculable and imlt*scribable, that e?^- 
.poeially in this, tin* s<*ienc«» <»f purest ami 
strictest thought — mathematics — should 
prove itself pr('eminently productive. 'Phor- 
ough-])ass is a kind of applitsl matliematiis. 
As for musical intervals, divisions 4if time, 
and so forth, numerical fractions and even 
times logarithms ])lay a prominent part, 
^bithematies ^.lud music — the mo>t glaring 
opposites possible in human thought ! .\ml 
yet they are connected, mutually sustainetl. 
P is as if they would deimmstrate that 
nnhlen consensus of all activities t.f our 
mind which in the revelations 4 »f genius 4 mi- 
** lies ns to fon'feol the uncons(dous utt«*r- 
ances of an iTitelligenee mysteriously active. 

M.AIII01.XZ On the Physiological (^ausrs 
^11 jiannony in Music (Popular Scientific 
v -7 1^* ^*^0 (Translated for Seientifie 

Me-Ughisj 


AqQnndv.®®™® DEGRADED BY 

WITH THE ANIMAL 

i»)„ Electricity Not MatcrmU::c<l by 

n nil So a fiUi is 

ness wondrous a thing is eonseious- 

that to link them with the a-nimal 


world seems to trifle with the profoundest 
distinctions in the universe. Yet to associ- 
ate these supersensuous things with the ani- 
mal king<lom is not to identify them with 
the animal body. Kleetricity is linked with 
metal rods; it is not, tlu*reb)re, metallic. — 
Drummond Ascent of Man, eh. 4, p. 20. ( J. 

P., 1000.) 

2202. MIND OF MAN AND BEAST 

— Hc.stnihlanee in Ar/irju Indiealcs Menial 
Likeness — Monktys and t'hildren . — At the 
Zo(dogieal (hndcii'. one may sonietiiu<‘s see 
a haiulful of nut.> dividc'd b(*tween the mon- 
k<‘vs inside the l)ai> and ll»e children out- 
side, and it is in-tnictivc to notice how near- 
ly both go through the same std of niove- 
ineu t>, b »ok i iig, a p] >roaching, elbow i ng, gra.sp- 
ing, cracking, iniincliing, swallowing, hold- 
ing out tlu ir liamls f<jr more. Up to this 
lovel the nionkey> i-lunv all the mental like- 
to man tli.it tlicir bodily likeness W'ould 
lead us to expect. . . . The boy knows 

a nut liy '>ight, wislu*^ to renew the pleasant 
ta-te of former nut^, and directs liis hands 
and mouth to grasp, crack, and oat. Hut 
Inue art* complicated mental processes. 
Knowing a nut by sight, or having an idea 
of a nut, means tli.it there are grouped to- 
guthor ill the chibl's mind memories of a 
numl)(‘r of jiast sen.'-ations, which have so 
beeomt* connected by experience tliat a par- 
tii'ular form and color, feel and weight, 
b‘a<l to tin* (‘xpt*etation of a particular fla- 
vor. Of ^^hat here taki's jilace in the boy\s 
mind \\c eaii judge, tho liy no means clearly, 
from what we know about our own thoughts 
and what others have told us aliout theirs. 
What takt‘.-> plact* in the munkev'^’ minds we 
ran only gue^s ]»y watching their aetions, 
but. are so like the human as to be 

iiuwt readily exjilaiued by considering their 
braiu-work aUo to be like the human, tho 
le>*«^ clear ami pei h'ct. It .*-ee iis as tho a 
lu‘a^t*s i<lt*a or thought of an objeet may 
hi*, as our own. a group of remembered sen- 
sations eompaetod into a whole. — Tyi.or .l»i- 
t h rojtology, eh. 2, ]>. 4S. (A., ISOfl.) 

220.S. MIND OF OBSERVER DE- 
TERMINES HIS VIEW OF NATURE— 

It may seem a rash attempt to endeavor to 
separate into its dilTerent elements the mag- 
ic power exercised upon our minds by the 
])hysieal world, since the character of the 
iaudseape and 4>f eviuy imposing scene in 
Nature <le]>ends so materially upon the mu- 
tual relation of the ideas and sentiments 
simultaneoimly (\citcd in the mind of tlie 
observer. The powerful ettect exercised by 
Nature sjuings, as it were, from the con- 
nection and unity of the impressions and 
emotiou.s ]Modueed; and we can only trace 
their ditl’ereut sources by analyzitig the in- 
dividuality of objects and the diversity ot 
for<*es. M'he richest and uu'st varied cb*- 
ineiils for ]uirsuiug an analysi.', of ihi^ na- 
luro present themselves to the eyes of the 
iravt'ler in the sec'iiery of Southern A'^ia. in 
tho Great Indian Archipelago, and more es- 
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peeially, too, in the New Continent, where 
the suniniits of tlie lofty Cordilleras pene- 
trate the coniines of the aerial ocean sur- 
rounding our globe, and where the same 
subterranean forces that once raised these 
mountain chains still shake them to their 
foundation and threaten their downfall. — 
Ili MBOLDT Cosmos, vol. i, int., p. 27. (H., 

1897.) 

2204. MIND OVERWHELMED BY 
VAST PERIODS OF TIME-1 he chief cause 
of our. natural unwillingness to admit that 
one species has given birth to other and dis- 
tinct species is that we are always slow in 
admitting great changes of which we do not 
see the steps. The dilliciilty is the same as 
that felt by so many geologists, when Lyell 
first insisted that long lines of inland clilTs 
had been formed and great valleys excavated 
by the agencies whicli we still see at work. 
The mind cannot ])o^^il)ly grasp the full 
meaning of the term of even a itiillion years; 
it cannot add up and peiadve the full etrects 
of many slight variations, aceiiinulaled dur- 
ing an almost inlinite number of genera- 
tions. — D. vrw’IX Oriqin of t^pccivs, ch. lo. p. 
407. (Burt.) 

2205. MIND PREFERS CONCRETE 
TO ABSTRACT — I can consider the han^l, 
the eye, the nose, each by itself abstracdetl 
or separated from the rest of the body. 
But then, whatever hand or eye I imagine, 
it must have some particular -ihape and col- 
or. Likewise the idea of man that I frame 
to myself must be either of a white, or a 
black, or a tawny, a straight, or a crooked, 
a tall, or a low, or a middle-sized man. I 
cannot by any elFort of thought conceive 
the abstract idea above descrilied. Ami it 
is equally impossible for me to form the 
abstract idea of motion distinct from tin* 
body moving, and which is neither swift 
nor slow', curvilinear nor rectilinear; ainl 
the like may be said of all other abstract 
general i(h*as what-ioever. — H khkklky 
cipirs of Ifumon K notch dffr, ini,, p. 17S. 
(L., 1874.) 

2200. MIND READILY REPRODUCES 
FAMILIAR IMPRESSIONS— 7/1 ArtiHl'n Few 
Lines Spreintor the Fnec — lienee Ihndjf 

lllu.si(})t. — .\iiother grcMt fact that has come 
to light in the investigation of these illu- 
sions is that oft-recurring and familiar 
types of experience leave permanent dis- 
positions in the mind. W hat has been fre- 
quently pcrceivf-d is perreived more and 
more readily. It follows from this that the 
mind will be bahitiiallT disposed to form 
the eorrejiponding mental imag<*s, and to in- 
terpret impressions by help of these. The 
range of artistic suggestion depends on this. 
A clever draftsman can indicate a face 
by a few* rough tonehe^i, and this i.s due to 
the fact that the .«f»eetator’s mind is .so 
familiarized, through recurring experience 
and special interest, with the object, that' 
it is read^ to consirnct the requisite mental 
image a{ the slightest external suggestion. 


i 

And hence the risk of hasty and illusory 
interpretation. — S ully Illusions, ch. 6, p. 
01. (A., 1897.) 

2207. MIND REVEALED THROUGH 
MATTER— Care of Body Important— O^gen 
Ministers to Mental and Spiritual Life . — 
Alind, like force, is known to us only 
through matter. Take, then, what hypoth- 
esis you will — consider matter as an instru- 
ment through which the insulated mind ex- 
ercises its powers, or consider both as so 
inextricably mixed that they stand or fall 
together; from both points of view the care 
of the body is ecpially important. The mo- 
rality of ch‘an blood ought to be one of the 
best lessons taught us by our pastors and 
masters. The physical is the substratuiu of 
the spiritual, and this fact ought to give to 
the food we eat and to the air we breathe a 
transc<*ndental significance. Boldly and 
truly w rites ^Ir. Buskin, “ Whenever yon 
throw* your window wide open in the morn- 
ing, you let ill Atliena, as wisdom and fresh 
air at the same instant; and whenever you 
draw* a pure, long, full breath of right 
heaven, you take Athena into your heart, 
through your blood, and with the blood into 
thoughts of tin* brain.” No higher value 
than this could he assigned to atmospheric 
oxvgen. — 'I 'yndall Hours of Ejrercisc in the 
Alps, ch. 25, p. 301. (A., 1808.) 

2208. MIND, THE EVOLUTION OF- 

Illustratf d in a Savage — An Incalvulahh 
i^'eature to ('irili::ed Man . — No one .should 
pronounce upon the evolution of mind till 
he has seen a savage. By this is not meant 
the show savage of an Australian town, or 
the quay Kafir of a South-Afri<*an port, or 
the Reservation Indian of a We.stern State; 
hut the savage as he is in reality, and as lie 
may he seen to-day by any who care to look • 
upon so weird a s])eetacle. No study from 
the life can compare with this in interest or 
in pathos, nor stir so many strange emotions 
in the mind of a thoughtful man. To sit 
with this iricalciilahle creature in the heart 
of the gre.'it forest; to live with him in Ids 
natural home as the guest of Nature, to 
watch his ways and moods and try to resolve 
the ceaseless mystery of his thoughts — this, 
whether the existing savage represents the 
primitive savage or not, is to open one 
the workslu)y)s of creation and behold tlm 
half-finished prf)duet from which humanit' 
has been evedved.— Dui MMONl) Ascent of 
Man. p. 142. (J. P., 1900.) 

2200. MIND, THE MECHANICAL THE- 
ORY OF— /*(« JAke lirickit of llie Slructure.- 
An inihiential school of psychology, seekuig 
to avoid haziness of outline, has tried o 
make things appear more exact and schti' 
tific by making the analysis more sharp. 
The various fields of consciousness, 
ing to this school, result from a 
niunber of perfectly definite 
mental states, mechanically * -j. 

a mosaic or chemically combined. i 

ing to some thinkers — Spencer, for exa P 
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or Taine — ^these resolve themselves at last 
into little elementary psychic particles or 
atoms of “ mind-stuff,” out of which all the 
more immediately known mental states are 
said to be built up. Locke introduced this 
theory in a somewhat vague form. Simple 
“ ideas ” of sensation and reflection, as he 
called them, were for him the bricks of 
which our mental architecture is built up. 

. . . Whether it be true or false, it is 

at any ralfc only conjectural; and, for 
practical purposes, the more iinprcU^nding 
conception of the stream of consciousness, 
with its total waves or fields incessantly 
changing, will amply suflice. — J amks Talks 
to TvachvrSy eh. 2, p. 1!). ( H. H. & Co., 1900.) 

2210. MIND UNLIKE THE HUMAN 
UNKNOWN TO THE HUMAN— If it can 
he said with truth that “ the universal mind 
is essentially other than tlie human mind,’’ 
so that no recognizable relations can exist 
])etwTen them, then that universal mind is 
to us as if it w’cre not. — Argyll Ueiifn of 
lAtir, eh. 2, p. (>fl. (Burt.) 

2211. MIND, UNTRAINED, PREFERS 
THE MARVELOUS TO THE TRUE— Hon- 

drrful and Terrible A(fenei('s Hxeite Suprr- 
stition. — It is not dilliciilt to under>tand 
how false notions on the subject of volcanic* 
action have come to he so genc'rally preva- 
lent. In the earlier st^iges of its develop- 
?ia‘nt, the human mind is much more ccai- 
^enially cmployecl in drinking in that winch 
is marvelous than in searching for that 
which is true. It must he admitt(‘d. too, 
tliat the grand and striking pliencnnena dis- 
played by volcanoes are espc^cially calculated 
to inspire terror and to excite* superstition, 
and such fe<*lings must operate in prevent- 
ing those close and accurate* observations 
which alone can form the basis of scientific 
reasoning. — Volcanoes, cli. 1, p. 2. (A., 
1S99.) 

2212. MIND WELL FURNISHED IS 
CAPABLE OF SUSTAINED ATTENTION— 

We can see why it is that what is called 
sustained attention is the easier, the rich- 
er in a(‘C|uisitions and the fresher and 
more original the mind. Tn such minds, 
suhjeets hud and spnmt and grow. .\t 
every moment, they please by a new consc- 
quenco and rivet the attention afresh. Hut 
an intellect unfurnishc*d with materials, 
stagnant, unoriginal, will hardly he likely 
to camsider any subject, hmg. A glance ex- 
hausts its possihi1iti(*s of intcrc*st. (leiiiuses 
are commonly believed to excel other men in 
their power of sustained attention. Tn 
most of them, it is to he feared, the .so- 
falh'd ** power ” i.s (ff the passive sort. Their 
nleas coruscate, every subject hraimhes in- 
nnitely before their fertile minds, and so for 
miirs they may he rapt. — tfAMKs Psyeholotja, 
i, eh. 11, p. 429. (IT. H. .t' Co.,' 1S99.V 

inNERALS HELD INVISIBLE 
WATER — Calcarems SxibHianxeji Deposited 
'dj Poilinp — Opposite Results of a i^inple 
i roecss, — Spring-water and river-w’nter that 


have passed through or over considerable 
distances in calcareous districts suffer 
change in boiling. The origin and nature 
of this change may be shown by an experi- 
ment as follows : Buy a pennyworth of lime- 
w'aier from a druggist and procure a small 
glass tube of about quill size, or the stem of 
I a fresh tobacco-pipe may he used. Half fill 
i a small wine-glass with the lime-water, and 
blow through it by means of the tube or 
tobacco-pipe. Presently it will become tur- 
bid. Continue the blowing, and the turbid- 
ity will increase up to a certain degree of 
milkincss. (h) on blowing with “ commend- 
able perseverance,” and an inversion of cf- 
f<‘ct will follow; the turbidity diminishes, 
and at last tin* water l)r*comcs clear again. 

The chemistry of this is simjile enough. 
From the lungs a mixture of iiitrogtm, 
c.xygcn, ami carbonic a<id is exhaled. The 
carhonii- aeid combines with the soluble lime, 
and forms a carbonate of lime, which is in- 
solnlile in mere water. Ihit this carbonate 
of lime is to a certain (‘xtent soluble in 
water saturated witli carhonie acid, and 
such saturati«)n is cllcctcd by tlie continu- 
ation of Idowing. 

Take some lime-water that has been thus 
treated, plaet* it in a clean glass fiask. and 
hoil it. After a short time the flask will be 
found incru-ited with a thin film of some- 
tliing. This is tin* carbonate of lime which 
j lias hi-cn thrown down again hy the action 
! of boiling. whi(*h lias drive*!! oft its solvent, 
the <*arhonic acid. Tliis eru-t will effervesce 
if a little acid is added to it. — \ViLLL\MS 
i ('In aiistrif of Cookiry^ ch. 2, p. 10. (A., 

i PUML) 

j ‘J214. MINERALS OF VESUVIUS— 

A great variety of minerals are found in the 
lavas of ills and Somma ; augite, 

1 Icueitc. feldspar, mica, (divin. and sulfur are 
! mo^t ahuiidant. It is an i‘\traordinary fact 
I that ill an area of three square miles round 
' Vcsinius a greater number of simple min- 
erals have been found than in any spot of 
the same dimen.-ions on the surface of the 
globe, llaiiy enumerated cuily dSO species of 
siiiqdc minerals as known to him; and no 
less than cighty-two had been found on Ve- 
suvius and in the tutVs on the flanks of 
Somma l>efore the end of the year 1828. 
^lany of tlic^c are peeiiliar to that locality. 
Some mineralogists liave conjectured that 
the greater [»art of these were not of Vesu- 
vian origin, hut thrown up in fragments 
from some older formation, through which 
the gaseous explosions hurst. But none of 
the older rocks in Italy or elsewhere con- 
tain sueh an assemblage of mineral prod- 
ucts; and the hypothesis seems to have been 
prompted by a disinclination to admit that, 
in times so recent in the earth’s history, the 
laboratory of Nature could have been so 
prolific in the creation of new’ and rare com- 
pounds. Had Vesuvius boon a volcano of 
high antiquity, formed when Nature 

WftntonM m in her prime, and play’d at will 
Her virgin fancies, 
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ii would liavo been readily admitted that 
these, or a niueh f?rea ter variety of sub- 
stances, had been sublimed in the crevices of 
lava, just as several new earthy and metallic 
compounds are known to have been produced 
bv fuma roles, since the eruption of 1822. 
lVkll Principles of Oeology, bk. ii, eh. 24, p. 
385. (A., 1854.) 

2215. MINES, ANCIENT — !rrce8 of 
Great Age Groiring on Excavated Earth , — 
[A ^Moup of ininin;»-works of very ^reat an- 
tiquity] a])p(‘ars to iiave been lirst discov- 
ered in 1847 by .^Ir, Knapp, the agent of the 
]Miniiesota ^Mining Company, ilis observa- 
tions have “ brought to light ancient e\ea- 
vations of great extent, frequently from 
twenty-five to thirty feet deep, and seattered 
over an area of several miles. He counted 
three hundred and ninety-five annular rings 
on a hemlo(*k-tree which grew on one of the 
mounds of earth thrown out of an ancient 
mine. ]Mr. Coster also notes the great size 
and age of a pine stump, whiih must have 
grown, tlourished. and died since tlie works 
were deserted; and ^Ir. C. \A’hittesley not 
only refers to living trees upwards of three 
hundred years old, now flourishing in the 
gathered soil of tlie abandoned trenches, out 
adds, ‘On the same spot there are the de- 
cayed trunks of a preceding generation or 
generations of trees that have arrived at 
maturity and fallen down from old age.’ ” — 
Avebury Prehistoric Times, ch. 8, p. 247. 
(A., 1900.) 

2210, MINUTENESS INCONCEIVABLE 

— Dimensions of Waves of Light — .1/icro- 
scopic Infinity. — \\'hether, howevtT, there 
are such things as waves of ether or not, 
there is something concerned in the phe- 
nomena of light which has definite dimen- 
sions, that have been measured with as 
much accuracy as the dimensions of astron- 
omy, altho they are at tlie opjiosite extreme 
of the scale of magnitude. We, represent 
these dimensions ^o our imagination as 
wave-lengths, tliat is, as the distances from 
crest to crest of our as'^umed ether- waves, 
and we shall find it dirhcult to tliink clearly 
upon the subject without the aid of this 
wave theory, and every student of physics 
will bear me out in the statement that" tho 
our theory may lie a fr. tslom of our scien- 
tific dreaming, these magnitudes must be the 
dimensions of something. Here they are: 


Dimensions of Light-ivarrs. 


COLORS. 


Red 

Orange 

Yellow 

Green 

Bine 

Indigo 

Violet 


V.'Dibtjr of 1 

Nuriib.'r of 

V, avi-s in 

oBcilJatic'n.s in one 

oiii* inch. 

recond. 

3U,fino 

1 477,000, 000, (K10,000 

47,Oi)0 

5 >0,e00. 000,000,000 

4 0 

.5.3.5,OfM).oOO,nOn 000 

■ir.flDO 

5r7,00n,f>oe.o00,e00 

51 ,(•;)() 

022 e0(>,f0(>,f)00,0e0 

51.000 

('..5H.nno,or>o.(„>f».ofn 

5? TOO 

i OM9.000,rKlO,fH 0,000 


. . . These valuer always create a smile 

with a popular audience, which makes it evi- 
dent that, by those iinfa nuliar with the sub- 


ject, they are looked upon as unreal, if not 
absurd. But this is a prejudice. In our 
universe the very small is ns real as the 
very great; and if science in astronomy can 
measure distances so great that this same 
swift messenger, light, traveling 192,000 
miles a second, requires years to cross them, 
we need not bo sur]>ri8ed that, at the other 
end of the seale. it can measure magnitudes 
like these. — Cooke New Chemistry, lect, 1, 
p. 15. (A., 1899.) 

2217. MIRACLE AN EXERCISE OF 
SUPERHUMAN POWER — Locke [in his 
“ Discourse on Miracles ”j recognizes the 
great truth that we can never know what is 
above Nature unless we know all that is 
within Nature. But he misses another truth, 
quite as important, that a miracle wonhl 
still be a miracle oven tho we did know the 
laws through which it was accomplished, 
j)rovi(led those laws, tho not beyond human 
knowhslge, were beyond hinnan control. Wo. 
might know the c()iiditions neccHsary to the 
performance of a miracle, altho utterly uii- 
alde to bring those conditions about. Yet a 
work performed by the bringing about of 
conditions which are out of human rea«li 
would certainly be a work attesting sup<*r- 
liuman power. — ARGYLL Reign of Law, eh. 1, 
p. 15. (Burt.) 

2218. MIRACLE, DIVINE AGENCY 
WITHOUT— (fod Worki7ig in and through NaL 
uraJ Law. — “These see the works of the 
Lord and his wonders in the deep. For he 
eommnndeth and raiseth the stormy wind 
wliieh lifteth up the waves thereof” (IV. 
evii, 24-25). 

He raises tho tempest, not without Hie 
wind, hut by the wind. In the one way it 
would Imve been a miraeh*. in the other way 
it is alike etTeetual, hut. without any change 
in the pro])erties or laws of visible Nature — 
without what we commonly understand by 
a miracle.— ( ’ll AT.MERS Astronomical Dis- 
eony'se.s, suppl. disc. 2, p. 243. (R. (H., 

1848.) 

2210. MIRAGE AMONG ICE-FLOES- 

(Aties and Ton t rs of Cloudlnnd. — 4’he truly 
wonderful scenery of (Jlaeier Bay appeals 
most forcibly to tho imagination during the 
Icngtlumcfl twilights of summer. The lati- 
Imle eorres])rmds with that of the oxtrenio 
nortli of Scotland. In summer tho sun d(‘- 
clines hut a few drgr(M‘S below Hie northern 
hoiizon, and the nights are siinieiently 
to reveal the white-robed mountains in half- 
tones of the most delicate beauty. At such 
times tho thousands of bergs and the hroa<l 
iee-floes are transfornu'd by tho tricks of the 
mirage into shapes of the most remarkable 
description. Vast cities, with colonnades and 
ruined tf'inples, towers and battlements, ap- 
jiear with Triarvelous realism where only ^ 
few' nuiments before there was hut R ghis^.V 
lilain of \vater studded with fragments of 
floating iee. Sheaf-like fountains and monu- 
inentai shafts appear with Ruch faithu* 
imagery that one is more than half inclinef 
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to yield to the delusion and bolicve that the 
apparitions are real. The weird beauty of 
the expanse of ice-freighted waters and the 
cold, stern, snow-covered mountains, as well 
as the lively anticipation of what is to come, 
make a sail on those northern waters, in 
brilliant weather, an event that thrills the 
fancy and leaves an indelible picture on the 
memory. — R usskli. (Jlacicrs of North 
America f ch. 6, p. 81. (G. & Co., 1897.) 

2220. MISCHIEF »» IN CHILDREN— 

Jivsult of Constructive Instinct. — Construet- 
iveiiess is as genuine and irresistible an in- 
stinct in man as in the bee or the heaver. 
Whatever things are plastic to his hands, 
those things he must remodel into shapes of 
his own, and the result of the renuxhding, 
however useless it may be, gives him more 
pleasure than the original thing. 'Fhe 
mania of young children for breaking and 
pulling apart whatever is given them is 
more often the e.vpression of a rudimentary 
constructive impulse than of a de-;tructivc 
one. “ Blocks arc the playthings of which 
they are least apt to tire. Clothes, weapons, 
tools, habitations, and works of art aie the 
result of the discoveries to which the plastic 
instin(*t leads, each individual starting 
where his forerunners left oil’, and tradition 
preserving all that once is gain(‘d. — .T. vme.s 
Psycholoqpy vol. ii, ch. 24, p. 42(>. (11. H. & 
Co’. 1890.’) 

2221. MISER A LUNATIC — 7V/)iVa? 
Hoard of Miser in lioston , — In every lunatic 
asylum we find the collecting iii'-tinct dcvel- 
o])ing itself in an e<|ually absurd way. (Vr- 
tain patients will spend all their time pick- 
ing pins from tin* floor and hoarding them. 
Others collect hits of thread, hutttms, or 
rags, and prize them (*xceedingly. Now, 
“the miser” jnir exrrllt fXi' of the popular 
imagination and of nndodrama, the monster 
of squalor and misanthropy, is sim]»ly one 
of these mentally deranged persons. 

Even as T write, the morning paper gives an 
account of the emptying of a miser’s den in 
Boston by the (^ity Board of Health. What 
the owner hoardecl is thus described; 

“ He gathered old newspapers, wrapping- 
paper, incapacitated iindirellas, canes, pieces 
of common wire. cast-olT clothing, empty 
barrels, pieces of iron, old hones, battered 
tinware, fractured pots, and bushels of sm h 
miscellany as is to be fouml only at the city 
‘dump.* The empty barrels were filh‘d, 
shelves were filled, every hole and corner 
was tilled, and in order to make more 
storage-room. ‘ the hermit * covered his 
storeroom with a m*twork of laipes, and 
hung the ropes ns full as they could hold of 
his curious collections. There was nothing 
one could think of that wasn’t in that room. 

s a wood-sawyer the. old man had never 
^ saw-blade or a wood-buck. 

he bucks were rheumatic and e<fuldn’t 
up, and the saw-blades were worn 
almost nothing in the middle. Some 
actually worn in two, but the ends 
carefully saved and stored away. As 


a coal-heaver the old man had never cast 
off a worn-out basket, and there were dozens 
of the remains of the old things, patched up 
with canvas and rope-yarns, in the store- 
room. There were at least tw^o dozen old 
hats, fur, cdoth, silk, and straw,” etc. — 
Jame.s Psychology, vol. ii, ch. 24, p. 424. 
(H. II. & Co., 1899.) 

2222. MISINTERPRETATION, POPU- 
LAR, OF SCIENTIFIC PHENOMENON— 

I found an opinion prevalent among the 
sailors of the Spanish ships of the Pacific, 
that the age of the moon might he deter- 
mined before the first quarter by looking at 
it through a piece of silk ami counting the 
multiplied images. Here we have a phe- 
nomenon of diffraction observed through fine 
slits. — H i'Mhoi.dt Cosmos, vol. iii, p. 129. 
(If., 1897.) 

2223. MISSILES, METEORIC-AtV as 

Armor — .1 t^oft hut i<ure Defense — The 
t'easfifss /id in of Meteors Shed Harmlessly 
Axray. — How, then, is it. it may be asked, 
that we never hear of even an accident from 
ordinary meteors, tlio accidents from aero- 
lites liave not been altogether unknown? 
Here is this great vessel, the earth, sailing 
through space, and saluted every tw'eiity- 
four hours by 400 millions of missiles, each 
flying towanls lH*r with many times the ve- 
locity of the swiftest cannon-ball. This goes 
on by day and by night, when living crea- 
tures are far from sludtcT as well as when 
they are protect^'d in t)n*ir various abodes; 
ami yet the inhahitanls of earth are perfect- 
ly safe from all danger. Tt is not merely 
that tlu‘y have luan .'-o far fortunate as to 
escape Idtherto. hut that they really arc as 
safe as tho the earth were prott'cted by those 
llin-e-rect arinnr-plates Avhicli will one day, 
we are tohl. di fend our tloating batteries. 

The re;il protection of tlie earth is the air 
wliich Miriam ml" lii'r. Soft as the air is. the 
re'.istaiK'c it ♦ippo-cs to ^wift motion is very 
gnait. d'he swifter the imUioii tlu* more ot- 
feetive is hhe resi>tame. In the ease of the 
metenrie missiles falling on tho earth the 
rrsi^tanee is so great, owing to their enor- 
mous veloeity, that tlu'V are consumed and 
presently vaptuizial in their rush through 
(he upper parts of the air. Thus the air 
forms a perfect protection to our earth. — 
Pmx'Tou r.A'jninse of Heaven, p. HU. (L. G. 
.V ( n., 1S97.) 

2224. Unseen Dangers — 

II V hive Safely under an Annual Ha in of 
One Hundred and I'iffy Thonsa nd Millinns 
of Meteors. — It is perhaps suffuaeutly start- 
ling to he told at the outset that nearly all 
shooting stars — nine hundred and ninety- 
nine out of every thou.saud, certainly — are 
mis'^ilcs whi<*h rush towards the eartli with 
a veloeity far exceeding that of (he swiftest 
cannou-hall. They arc not missiles which 
miss their mark. They do not. as was once 
thought, merely graze our atmosphere. They 
come straight towards the earth, and many 
among them must make straight towards 
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livin«’ creatures on the earth. And tho they 
are for the most part small, they are by no 
means so small as to be unable to destioy 
life. Their swift motions make up for their 
smallness, and the aetual momentum of 
some of the tiniest of these Inxlies is equiv- 
alent to the momentum of a cannon- 
ball. ... 

It has been estimated by Professor Simon 
Newcomb, of America, on prrounds which are 
perfect ly reliable, that includin<>: telescopic 
meteors" (that is, meteors so small as only 
to be visi))le when they happen to pass 
across the field of view of a telescope) no 
less than I4d,00() millions of meteoric bodies 
fall each year upon the earth. If onc‘ in a 
thousand struck a liuman bein" the inli.-ihit- 
aiits of the earth would be deeiinatc^d in ai 
sin‘de year. — Piux’Tou Ej-panse of U raven, 
p. fd:!.* (L. O. & Co., lSh7.) 

2225. MISSILES OF DESTRUCTION 

— 7'rcasurc fjavished for Dcfinsr — PJxpensc 
of Modern Si eel (Jims. — Tliere are ^r cult steel 
rifles now in place on our coasts, with a bore 
of twelve inches, that will fire a shot twelve 
miles, and no steel armor used for shi]> 
protection could withstand such a shot. 
These guns are mountc'd on disa])peariiig 
carriages. They are loaded and aimed bc*- 
hind the earthworks and then elevated and 
fired, after which they immediately disap- 
pear to a place of safety. The gunners are 
not exposed to the direct fire of the enemy, 
and the gun itself only for a short time. 
We are told that the United States has now 
under construction a still larger gun that 
%vill shoot still fartlier, and one .shot wcdl 
aimed will be suflicieiit to disable the strong- 
est battle-ship that floats. This gun will 
weigh 140 tons when eomplc*t<‘d, and will 
have a bore of sixteen inches in diametcu’. 
Each shot will cost the government $1,000, 
but it will be much more c‘conomical to lire 
$1,000 shots than $000 shots if the former 
sinks a $2,000,000 sliip each time it strikes 
the target, while the latter only makes an j 
indentation in the armor, without piercing i 
it. The present 12-inclj-hore gniii'i require! i 
520 pounds of powder to fire them. — Ki.isirA j 
Gray Xaturc^s Mirarlps, vol. ii, eh. .?!, p, I 
242. (F. II. <<: II., lf>O0.) | 

2220. MISSILES, USE OF, BY MON- ' 

key — H e [a brown capuchin monkey ) be- 
came very angry and threw at her [a stran- 
ger who had laughed at him] everything 
he could lay his harid?^ on; fir'^t the nut, tlu*n 
the hammer, then i eolVee-pot wliieh he 
seized out id tlie gra!e, and, lastly, all his 
owm shawls. He throws tilings with groat 
force and precision hy holding them in both 
hands, and extending hi'-, long arms w’cdl 
back over his head before piojeetiin' the* 
missile, standing eri'et the while. 

There is continual war lu-tween him and 
Sharp [a small terrier], but they both seem 
to have a certain mutual respect for each ^ 
other. The dog makes snatches at tiuIh, i 
etc., and runs away will; Huin beyond the | 


reach of his chain, and the monkey catches 
at the dog, but seems afraid to hold him 
or hurt him. He, however, pelts him with 
nuts or bits of carrot, and chatters at him. 

[At a later date:] When he throws thing.s 
at people now he first runs up the bars 
of tile elotbes-borso ; he seems to have found 
out that people do not much care for having 
things thrown at their feet, and he is not 
strong enough to throw such heavy objects 
as a poker or a liammer at people’s heads; 
he therefore mounts to a level with his 
enemy’s head, and thus succeeds in sending 
his missile to a greater height and also to 
a greater distance. — TIom.vnes Animal Jn- 
IrlUijrnec (extracts from diary of authors 
sister), ch. 17, pp. 4S5, 490. (A., 1899.) 

2227. MISTLETOE AS A PARASITE 

— Idle Appropriation of Stores (lathered by 
Another Onjanisrn. — 1 have before me a 
j)ieee of an apj)le-tree’s branch. It has been 
cut through dexterously enough, and the 
relations of a sprig of mistletoe which has 
ntta(*hed itself to the bough are rendered 
clear and distinct. The mistletoe is not 
merely a lodger on the apple ; it is a hoardt*!* 
likewise. Like certain (lissatislied tenant.s 
nowadays, it insists on holding to its land- 
lord, while it declines to ])ay rent in any 
shape or form. Into the siihstanee of the 
apple-tn*e the parasite has dijiped its suck- 
ing roots, and a whole array of these roots 
is seen in my section, serving to drink up 
into the misllctoc-plant the sap which the 
apple-tree has made and elaborated for its 
own use. There is no intermingling hero 
of parasite and prey. It is an attachment 
pure and simple for purposes of Io<lgment 
ainl food. — W'li.sox (llim/tses of Xature, ch. 
21, p. tm. (Hum., 1S92.) 

222S. MIXTURE VS. UNION, DIFFER- 
ENCE ILLUSTRATED— L>ym/wtre Force of 
(iimpoirdi r — .1//* Si>t S eressary for Explo- 
sion, — Gunpowder hefoH* it Is burned is siin- 
jdy a mixture; when it is burned the carbon 
unites witli the oxygen of the niter, creating 
carbon diox id as well as setting free a 
large aimmiit of nitrogen gas. One cubic 
inch of gniqiow'der will produce 207 cubic 
inches of gas at ordinary atmospheric pre.s- 
.^ure and wdien the temperature is only 00 
F. Of course when the gunjiowder is hurind 
in a confined space the gases arc intensely 
heated ami will therefore occupy a much 
larg<*r space than at a low'cr temperature. 
Hy keejii'ng tlie fact in mind that powder, 
in its gaseous state, oec'Upies so much more 
loom than it does in the solid stale, the 
reader can readily und<*rstand where the 
gunpowder gets its energy when it is burned. 
Its gases must expand instantly and eaoi' 
mously. Gunpowder does not require air 
to e.xjdode it., lieeau.sc the niter that is 
the mixture is very rich in oxygen, so that 
when it is heated to the point of ignition 
there is an instantaneous union between 
the carbon of the charcoal and the oxygf*^' 
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of the niter, producing a gas. — Elisha Gray 
^sature'a Miracles, vol. ii, ch. 27, p. 221. 
<F. H. & H., 1900.) 

2229. MOBILITY OF ATTENTION IN 
CHILDHOOD — Lcu^k of Organized ActwitwH — 
Preoccupation by Immediate Sensation . — 
Sensitiveness to iminediatelj exciting sen- 
sor iiil stimuli characterizes the attention of 
<’lii](lhood and youth. In mature age wo 
liMve generally selected those stimuli which 
j,ie connected with one or more so-called 
permanent interests, and our attention has 
j^rown irresponsive to the rest. Rut cliild- 
hood is characUnized by great active energy, 
and has few organiz<Ml interests by which 
to meet new impressions and decide wlicther 
they arc worthy of notice or not, and the 
consequence is that extreme mobility of the 
attention with which we are all familiar 
in children, and which makes their first 
lessons such rough aiVairs. Any strong sen- 
>ation whatever produc<?s accommodation 
of the organs which perceive it, and abso- 
lute oblivion, for the time being, of the task 
in baud. This rellex and passive character 
of the attention, which, as a French writer 
says, makes the (?hild seem to ladong less to 
hiinself than to every object whicli hap- 
pens to catch his notice, is the first thing 
which the teacher must overcome. It never 
is overcome in some people, whose work, to 
the end of life, gets done in the intcistices 
of their mind - wandering. — J a.mes J*sip 
eholog^j, vol. i, eh. 11, p. 417. (11. H. & 

isoo.y 

22:^0. MODIFICATION OF ANIMAL 
STRUCTURES — Adaptatioyi to New Condi- 
lions — Changes of Form in Ocean Depths . — 
The abysmal fauna is not, in fact, roinark- 
ahle for possessing a large number of primi- 
tive or archaic forms. It is mainly c<»m- 
po^ed of a number of species belonging to 
the families and genera of our shallow- 
^^ater fauna that have, from time to time, 
migrated into greater depths and become 
nioditied in their structure in accordance 
with the extraoi dinary conditions of their 
new habitat. There is very good reason to 
hcli(*ve that this migration has been going 
on from time immemorial, and <-ons(*<|uent ly 
"e find a fe\v forms typical of the bygone 
times, left to struggle for existence with the 
nion* recent immigrants from shallow wa- 
ters.— pauna of the Deep Sea, ch. 

P- S7. (A., 1S04.) 

MODIFICATION OF PARTS IN 

vRCHiDS — Kridenee of (iradual Change — 
•ylojdatiati by Alteration of Function . — It 

inagnili- 

<'‘nt exotic species |of orchids] or, indeed. 
I our humblest forms, and observe 

>o\\ profoundly it has been modi lied, as com- 
ordinary llowers, with its 
peat lalHdlnm, formed of one petal and 
"0 potaloid sininens — with its singular 
f<?r • • . — with its column 

till soven cohering organs, of w hidi 

alone perform their proper func- 


tion, namely, one anther and two gen- 
erally con fluent stigma.s — with the third stig- 
ma mollified into the rostellum and incapa- 
ble of being fertilized — and with three of 
the anthers no longer functionally active, 
hut serving either to protect the pollen of 
the fertile anther, or to strengthen the col- 
umn, or existing as mere rudiments, or en- 
tirely suppressed. What an amount of modi- 
licatioii, cohesion, abortion, and change of 
function do we here see! Yet hidden in 
tliat column, with its surrounding petals 
ami sepals, we know' that there are fifteen 
grou])s of vessc'ls, arranged three w'ithin 
three, in alternate order, which probably 
have been pr(‘seived to the present time 
from being devcdojied at a very (*arly ])eriod 
of grow’tli, before* the sbajie or existence 
of any pari of tlie flower is of importance 
for the w'ell-being of the plant. — Darw'IN 
FertiUzation of Orchids, cb. S, p. 245. (A., 

1898.) 

22 : 52 . MODIFICATIONS WROUGHT BY 
MAN ON THE EARTH—/ AmitH of Human 
Power . — 'Fhe inoditieatioiis in the system of 
which man is the* instruiiM'iit do not, perhaps, 
constitute so great a deviation from previous 
analogy as we usually imagine; we often, 
for example, form an exaggerated estimate 
of the exti'iit of our power in extirpating 
some of the infi'rior animals, and causing 
()tbers to mulliply, a ])ow(*r which is cir- 
<‘ums<*ribed within certain limits, and which, 
in all likeliliood. is by no means exclusively 
(‘xerted by our sj)t‘eii*s. The growth of hu- 
man population cannot take place without 
diminishing the numb(*rs or causing the 
entire destriietion of many animals. The 
larger beasts <>f prey, in particular, give 
way bc^on* us: but other quadruped^ of 
smallei size, and iiiuinnerable bird-^. injects, 
and plants, wbicli an* inimical to our inter- 
ests, increase in spite of us, some attacking 
our food, oth(*rs our raiment and ]>cr>ous. 
and others interfering with our agricultural 
and liortieultural labors. Wo behold the 
rii‘h barve-^t wbiel\ we have raised by the 
>w»‘at of our brow devoured by myriads of 
inserts, and art* often as incapable of ar- 
n*sting their de])redat ions as of staying the 
j'hoek »»f an eartliquakc or the course of a 
stream of lava. — I. ykm. Principles of Oe- 
nUtgu. bk. i. (b. 9. p. 

22 : 5 : 5 . MOLECULES OF GASES— D/a- 

tanei and Size infinitihf Small — Mobvular 
Theitry — Infinite Minutt ness Orenrhehns the 
Mind. — The very reiuarkabh' ]>ropertios of 
ga.-cs, their apparently uulimitcil elasticity 
and indclinitc jmwers of expansion, were 
very dilbcult to explain on any theory of 
their molecules being subjeet to sueh at- 
tractive and repulsive forces as seem to ex- 
ist in otlicr states of matter, A considera- 
tion of these properties, together with the 
power of dilTnsion by which gases of very 
ditVerent densities form a perfei t mi\t\iro 
when in eontiud, and the fact that by the 
application of beat almost all liquids and 
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many solids can be changed into gases, led 
to the conception that they owed their pe- 
culiar properties to their molecules being 
in a state of intensely rapid motion in all 
directions. On this tlieory the molecules are 
very far apart in pro])ortion to their size, 
and an‘ cnaitinually coming in contact with 
each other. Owing to their perfect elas- 
ticity they rebound without loss of motion 
or cnergy,'an<l their continual impactagainst 
the sides of the vessel containing thein is 
what gives to gases their great expansilulity. 
From a study of these, various properties 
it lias been ('alculated that at ordinary tem- 
peratures there arc some hundreds of tril- 
lions of molecules in a cubic inch of gas, 
and that these collide with each other eight 
thousand juillions of times in a second. 
The average length of the path between two 
collisions of a molecule is less than the two- 
hundreil-thousandth of an incli, yet this 
small length is supposed to be at least a 
hundred times as great as the diameter of 
each molecule. — \Valla(’E Thr Womlrrf uL 
Century, ch. 7, p. 54. (D. 31. & (.'o., ISbO.) 

2234. MOLECULES OF IRON MAG- 
NETIC — Magnetu^m an Inherent Property — 
Ampere's Theory. — Iron and steel have a 
peculiar property called magnetism. It is 
an attraction in many ways unlike the at- 
traction of cohesion or tin* attraction of 
gravitation. It is very certain that mag- 
netism is an inherent property of the mob*- 
cules of iron and steel, and, to a small d(‘- 
gree, other forms of matter. That is to 
.say, the molecules are little natural mag- 
nets of themselv(*s. It is as unnecessary 
to iiKpnre why they are magnets as it is 
to iiKjuiro why the molecules of all ordinary 
substances j)osse'>'< the attraction of cohc-«ion. 
The one is as easy to explain as the other. 
People, of all ages havi* insisted upon ma- 
king a greater mystiuy ot all electrical and 
magnetic [)licnomena tlian they do of utlu-r 
natural foices. A]n]>rre’s theory is that 
electric currents are ilowing around the 
molecules wliich render tliem magnetic; but 
it is ju.st as easy to •'Upno^e that magnetism 
is an inliei'ciit (juality of the molecule, ('l lu* 
word “ mole(‘ule ” is li;*re u->ed as referring 
to the smallest particle of iron.) 

These little molecular magnets, small 
that loo, ()()<) million millinf! million of them 
can be ])ut into a <'ul>ic inch of space, have 
their attractions satisfied by foiuiing into 
little luohaail.ar ring", witii their unlike 
poles tf)ge1lM*r, so that \,hen tin* iron in 
a natural or unmagrntized condition it does 
not attract <itln‘r iron. — Ki.i.sma (iijAY .Vu- 
iure*s vol. iii, di. 4 o *>;> fF 

11. & TI., 1000.) * I- M. 

MONKEY TRAINED TO GATHER 
NUTS — Inh lUgpnee—f'mrilling Ohedi- 
ence.— The orang-nulaii, indeed, .vhich for 
its resemblance in form to man, and ai)- 
parently for no other good reason, has been 
assumed by Taimarck to he the most perfect 
Of tlu. inferior unima*’^ has been tamed by 


the savages of Borneo and made to climb 
lofty trees, and to bring down the fruit. 
But he is said to yield to his masters an 
unwilling obedience, and to be held in sub- 
jection only by severe discipline. We know 
nothing of the faculties of this animal which 
can suggest the idea that it rivals the ele- 
phant in intelligence, much less anything 
which can countenance the dreams of those 
who have fancied that it miglit have been 
transmuted into the “ dominant race.” One 
of the baboons of Sumatra (Simia carpolc- 
gits) appears to be more docile, and i.s fre- 
quently trained by the inhabitants to asecml 
trees for the purpose of gathering coeo- 
mits, a service in wliich the animal is very 
export. He selects, says Sir Stamford 
Bailies, the ripe nuts with great judgm(*nt, 
and pulls no more than he is ordered. The 
capuchin and cacajao monkeys are, accord- 
ing to Humboldt, taught to ascend trees iu 
the same manner, and to tlirow <lown fruil, 
on the banks of the lower Orinoco. — L yki.i. 
Prinripics of ecology, bk. iii, ch. 115, p. 31M). 
(A., 1S54.) 

223C;. MONOTONY OF SOUTH-AMER- 
ICAN PLAINS— Siihdiud by Nature h 
i<ih tK'r . — The general asjicct of the jilain is 
monotonous, and in spite of tlie unobstruct- 
ed view and the unfailing verdure and 
sunshine, somcwliat mclanclioly, altho never 
^omber; and doubtles.s the depressed and 
melanclioly feeding the pampa inspires in 
those who are unfamiliar with it is dm* 
in a great m(*asure to the paucity of life 
and to the ])rofonnd sibmee. The wind, as 
may well lx* imagined on that extensive 
b*vel ;irca. is seldom at re.st; there, as in the 
fore"t, it is a “ bard of many breathings,” 
and tlu* strings it br(*;itbcs ujxm give out 
an c!idh‘ss variety of sorrowful soumls, from 
the sbar]), titful sibilations of the dry, wiry 
grasM'S on the barren plac(‘S to the long, 
mysterious moans that swell and die in the 
tall, polislu'd ru-.lu*s of tlu* marsh. It. is 
also curious to note* that, with a few exeep- 
lions, the re*"ide*ut birds are* eomjiarat ivcly 
very silent, e*ven those he*Ionging to grou])s 
uhicli e*lsewliere* are liighly lo(|uacion.s. . . . 

a rule, tbe*ir voice*s arc strange*ly ^nb- 
elueel; Xature*’s sih*nc(*. lias infe*cte*d tlu*in, 
ami the*y have* be*ee>mej silent by habit. — 
III D.sox Xafuratist in La Plata, cli. 1, P- 
S. ((’. & H., 1S‘).5.) 

2237. MONSTERS OF SENTIMEN- 
TALITY— I Yo/mm Weeping in Theater— Coarh- 
man Cnriing Outside — l\<\*iolu(e Doing 
Keep Chararfrr Peal (Matt, vii, 

All goods are di.sgniscel by the vulgarity 
their eoncomitauts in this -workaelav 
world; but woe to liini wdio can only re’co^^- 
iiize them \vlu‘n lu* thinks the*ni in their pare 
and ab.stract form! The habit of exce*ssive‘ 
novel-re*ading and tlu'atergoing will ]aae 
eluee true monsters in this line. The weep- 
ing of Kussian lady over the fictitious p<*|' 
.sonaga*s in the play, while her coachman 1“^ 
freezing to de'ath fin his seat outside, is the 
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,Hort of thing that everywhere happens on 
a less glaring scale. Even the habit of ex- 
cessive indulgence in music, for those who 
;ue neither performers themselves nor mii- 
^^ically gifted enough to take it in a purely 
iiitellectiuil way, has probably a relaxing 
effect upon the cliaracter. One becomes 
filled with emotions whieli habitually pass 
without prompting to any deed, and so the 
inertly sentimental condition is kept up. 
'Die remedy would be never to suffer oTie’s 
M'lf to have an emotion at a concert with- 
out expressing it aft(‘rwards in some active 
way. Let the expression he the least thing 
in the world — .speaking genially to one’s 
aunt, or giving up one’s seat in a horse- 
car, if nothing more heroie offers — hut let 
it not fail to Like ])laee. — .I amks Ps)/- 
vol. ii, eh. 4, p. Li.*). (II. II. & Co., 

MONUMENTS CONFIRMING 
HISTORIAN’S ACCURACY — HvradotuH ami 
l*('rsi(i)t Im/m.stor. — 'I'he way in which mod- 
ern discov<‘i‘ics have come in to confirm 
his [Herodotus’s] statements justifies ns in 
relying on ancient historians when, like 
him, they are. eartdiil to distinguish mere 
legend or hearsay from what they have 
th(*mselv(*s iiufuired into. ’Phus Herodotus 
tells the strange story of tin* impostor who 
j)!i-.sed liimstdf off as Smerdis, and sat oii 
file throne of Persia till he was delected hv 
his eropped eai.s, and Darius slew him. 
Wlieii, a f('w years ago, the euneiform ehar- 
jicters of the inserif»tioii sculptured in a 
high wall of rock near Hehistan in Persia 
wer(* deciphered, it ])roved to he the very 
ri'cord set up hv Darius the king in the 
tliree languages of the laud, and it matches 
file account given hy Hcro<lotus ch>.Noly 
enough to show what a real grasp he lunl 
of the course of events in P(*rsia a etmturv 
licfoie his time. — M’vi.oit .1 eh. 


1.-), p. 3811. (A., lS‘)h.) 

2280. MOON, PHASES OF, THE BASIS 
OF THE CALENDAR i/e ApjmiuMh the 
l/oo?i fur *SVuson.s'” ( Ps. rir, PU - — 'Plie proper 
motion of the moon from wc'^t to ea>t, and 
tiu‘ siieeession of phases, may he eonsidtued 
!>s the most ancient facts of observation of 
the sky, and as the first basis of meaMire- 
numt of time and of the calendar. — 

M.MUox Popular As/ro?»om»/. hk. ii, eh. I, ]>. 
hn. (A.) 

‘-i240. MOON, SUPPOSED PERNICIOUS 

effect of — PlindnesM Asrrilu'd to AIoou- 
^><ntns--Thc Phill (tf (^elrstial Span '. — My 
hu e I when attempting to sleep at night on 
die Weisshorn] was turned towarcls the 
moon until it became so ehilbnl that I was 
ferced to protect it hv a light handkerchief. 
I ho power of blinding the eyes is ascribed 
Jo the moonbeams, but the real mischief is 
dmt produced by radiation from the eyes 
into ( loar space, *nnd the intlammatinn eon- 
^oipient Upon the chill. — ^T yndall Hours of 
in thv Alps^ cb. 9, p. 9ti. (A., 


2241. MORALITY AND SCIENCE — 

Evolution as Prophecy — Proyress in Future 
as in Past. — ^^Phe doctrine of evolution pre- 
sents its greatest attra(?tivene.s.s when view’cd, 
not merely in its seientifie aspect, as the 
liiglie.st form of the intellectual interpreta- 
tion of Nature, but in its moral hearings, 
as one ivliicli learls man ever onwards and 
upwards, and encourages bis brightest antic- 
ipations of the ultimate triumph of truth 
over error, of kiiriwlcdgc over ignorance, of 
right over wrong, of good over evil, thus 
claiming the eainesi uflvocacy of <*very one 
who accepts it as scientifically true.-^’AK- 
I'KNTKR \afurr and Man, Icct. 14, p. 408. 
(A., 1889.) 

2242 . MORALITY DEMANDS ACTION 
IN LINE OF GREATEST RESISTANCE— 

Fa.se of FoUotriny Propensities — .1 Struyyle 
for ideals. — When oultr foices impinge 
upon a body, wv say tlial the resultant mo- 
tifui is in th(‘ line of Ica^t rc>i?.lance. or of 
g»-catc>t traction. Ihit it is a curious fact 
that nur 'Spontaneous language never speaks 
of volition with tdVorl iii this way. . . . 

He who under the surg(u>u's knife represses 
cries of ]uiin. or lu* win) exposes hinwelf to 
social ohhxjuy for duty’’^ sake, feels as if he 
were following tin* line of greatest tempo- 
rary resi-tanee. He s])eaks of eonr,\iering 
and overcoming hi< impulses and tempta- 
tions. 

Hut the sluggard, the diainkard, the cow*- 
ard. never t.Hk of their conduct in that way 
or say they resist their energy, ov(*rcomo. 
their sol>ricty. eompn'r tlicir courage, and so 
forth. If in g(*m*ral wc class all springs of 
radion as pro]»eimilic.s on the one hand and 
id(*als on the other, the sensualist never says 
of his )»en.a\ior that it re'.ults fron^ a victory 
over his ideals, hut tlu' moralist always 
speaks of liis as a victory oier his ]>ropen- 
sities. 'Pile soji^ualist u»es terms of inac- 
tivity. says ho forgets his ideals, is deaf to 
duty, and so foiili: whii-h terms seem to 
imply that tlie i(h‘al Timtivos per se can be 
.'iniiulled witliout energy or elTort. and that 
the strougi'st mere traction lies in the line 

of the propensities Viid if a brief 

tleliniiion of idiml or moral action were re- 
tiuired. none could he given whieli would 
better fit the appearances than this: It is 
action in Hu* line of the greatest resistance. 

d.vMK.s P^tfehtdnaa. vol. ii. ch. 2t). p. oIS. 
(11. H. Co.. 1S99.) 

2248. MORALITY DISTINCTIVE — 

t 'ant nested irith Habit and F.rpedieney . — 
'1 he diirerenee helween the habit uni. the 
prudential, and the moral aspects of the 
very snm«' action may he made apparent by 
a very simple illustration: WV will suppose 
that a man has been accustomed to taki* a 
ride every day at a particular hour: his 
wlnde nature so aeetunmodates itself to the 
habit that he feels both mentally and phys- 
ically uneom fort able at any interruption to 
the usual rhythm. Hut snpposi* tliat. just 
I as the appointed hour comes round, the sky 
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locomcs overonst, threatening the rider with 
a drenching if he perseveres in his inten- 
tion ; his decision will then be founded on a 
jn-ndential consideration of the relative 
probabilities of his escaping or of his being 
exposed to the shower, and of how far the 
enjovincn't he inay derive from his ride is 
likely to bo replaced by the discomfort of a 
thorough wetting. But suppose, further, 
that instead of taking a mere pleasure ride, 
a medical man is about to set forth on a 
professional visit to a patient whose condi- 
tion rociuires his aid; a new motive is thus 
introduced, which alters the condition of the 
whole question, making it no longer one of 
prudence only, but one of morality. — Gau- 
PEN'iEii Menial Physiology, ch. 9, p. 416. 
(A., 1000.) 

2244. MORALITY, ELEMENTAL, OF 
LOWER ANIMALS— the God of the 
DoyP — Of these elementary moral feelings, 
those of the lower animals which associate 
most closely Avith man are obviously capable. 
The sense of duty towards a being of a 
higher nature, which shows itself in the ac- 
tions of the young child towards its parent 
or nurse, long before any ideational compre- 
hension of it can have been attained, is ex- 
actly paralleled by that of the dog or the 
horse towards its muster. “ Man,” as Burns 
truly says, “ is the god of the dog.” — Car- 
PENTER Mental Phgsiologg, bk. i, ch. 5, § 
190, p. 212. (A., 1000.) 


2245. MORALITY INDEPENDENT OP 
REWARD OR PUNISHMENT— It is true, 
indeed, that these rightful authorities, 
which are enthroned in Nature, are fortified 
by power to enforce their commands, and to 
punish violations of the duty of obedience. 
It is true, therefore, that from the first mo- 
ments of our existence the sense of obliga- 
tion is reenforced by the fear of punishment. 
And yet we know, lioth as a matter of in- 
ternal consciousness, and as a matter of 
familiar observation in othei's, that this 
sense of obligation is not only separable 
from the tear of i)unir,hment, but is even 
sharply contra<listinguished from it. Not 
only is the sense of obligation powerful in 
cases Avhere the fear of punishment is ini- 
po.ssible, but in direct ])roy)ortion as the fear 
of punishment mixes or prevails, the moral 
character of an act otiiciwise good is di- 
minished or destroyed. The fear of punish- 
ment and the hope of reward are, indeed, 
auxiliary forces whicli cannot be dispensed 
with in society. But we feel that complete 
goodnesjs and ]ierfecl virtue would dispense 
with them altogether. — Atioyll IJniiif of 
Anfnrc, ch. 9, p. 211. (Burt.) 


in intention 

there can be no moral cliaraeter in ai 
action, so far as the imlividual actor is co 
cerned, apart from the nu'aning and into 
tion of the actor. The very same deed im 
be good or, on the contrary, devili.slily ba 
a^'ording to the inspiring motive of hi 
who (lo.« it. The „f a cup of co 


water to assuage suffering, and the giving 
it to prolong life in order that greater suf- 
fering may be endured, are the same out- 
ward deeds, but are exactly opposite in 
moral character. — Argyll Unity of Nature, 
ch. 9, p. 197. (Burt.) 

2247. MORALITY NOT A MATTER 

OF SEX— Pug7iacity of Men and IVbmcn.— 
Tho the female sex is often said to have less 
pugnacity than the male, the difference 
seems connected more with the extent of the 
motor consequences of the impulse than with 
its frequency. Women take offense and get 
angry, if anything,* more easily than men, 
blit tiicir anger is inhibited by fear and 
other principles of their nature from ex- 
pressing itself in blows. — James Psychology, 
vol. ii, ch. 24, p. 415. (II. H. & Co., 1899.) 

2248. MORALS, FOUNDATION OF- 

Imaginary Lau's of Nature — Rousseau — The 
French Revolution. — M. Comte was right in 
affirming that the prevailing schools of 
moral and political speculation, when not 
theological, have been metaphysical. They 
affirmed that moral rules, and even political 
institutions, were not means to an end, the 
general good, but corollaries evolved from 
the coneeption of natural rights. This was 
especially tlie case in all the countries in 
which tlm ideas of publicists were the off- 
spring of tlic Komun law. The legislators 
of opinion on tliese subjeets, when not the- 
ologians, were lawyers: and the Continental 
lawyers followed the Boman jurists, who 
followed the Creek melaphysieians, in ac- 
knowledging as the ultimate source of right 
and wrong in morals, and consequently in 
institutions, the imaginary law of the imagi- 
nary being Nature. The first .systematizers 
of morals in (’hristian Europe, on any other 
than a purely theologieal basis, the writers 
on international law, reasoned wholly from 
these premises, and transmitted them to a 
long line of successors. This mode of 
thought reached its culmination in Boiis- 
sean, in whose hands it beeanie as powerful 
an instrument for destroying the past as it 
was impotent for directing the future. 'I'he 
eomplele victory which tliis philosopliy 
gained in speculation over tlie old doctrines 
was temporarily followed by an ecpially coui- 
plete practical trinrn])b, tho French Bevolu- 
tiori; when, having had, for the first time, 
a full opportunity of developing its tend- 
encies, and showing what it could not do. it 
fail(*d so eonspieiioiisly as to determine a 
partial reaction to the doctrines of feudal* 
’.sin and (\atholieisni. — Mill Positive J*hi- 
losophy of Auguste Comte, p. 04. (H. H. ^ 
CV)., 1887.) 

224!). MOTH ' ASSUMES INSTANT 
INVISIBILITY — Proleetive Mimicry. — It ^va^ 
in the beautiful Riviera, where insect lih' 
continues much more active at that season 
than it can be anywhere in the north of 
Euro]ie. But even there, altbo bees are busy 
during the greater part of winter, and s«utic 
of our own ^ylviadw find an abundant livi^n 
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throughout the season, the order of the 
Lepidoptera are generally dormant. 1 was 
surprised, therefore, late in the month of 
November, to see a large insect of this order 
come from above the olive-trees overhead 
with the wild, dashing flight of the larger 
moths. Attracted apparently by a sheltered 
and sunny recess in which scarlet geraniums 
and bignonias were in full flower, the moth 
darted downwards, and, after a little hover- 
ing, settled suddenly on the bare ground un- 
derneath a geranium-plant. I then saw that 
it was a very handsome species, with an 
elaborate pattern of light and dark choco- 
late browns. B\it the margins of the upper 
cr anterior wings, which were deeply waved 
in outline, had a lustrous yellow color, like 
a brilliant gleam of light. In this position 
the moth was a conspicuous object. After 
resting 'for a few seconds, apparently enjoy- 
ing the sun, it seemed to notice some move- 
ment which gave it alarm. It then turned 
slightly round, gave a violent jerk to its 
wings, and instantly became invisible. If it 
had subsided into a hole in the ground, it 
could not have more complet4dy disappeared. 
As, howTver, my eyes were fixed upon the 
spot, I soon observed that all tlie interstices 
among the little cUhIs around were full of 
witliered and crumpled leaves of a deep 
blackish brown. 1 then furth(‘r noticed that 
the spot where the moth had sat was ap- 
parently occupied by one of tlicse, and it 
then Hashed upon me in a moment that I 
had before me one of the great wonders and 
mysteries of Nature. — Aruyll I nity of Aa- 
ivre, ch. 3, p. 52. (Hurt.) 

2250. MOTH TRUSTING ITS INVIS- 
IBILITY — Protective Mimicry a Sourer of Con- 
fuUncc . — And now' I tried an experiment 
tc t(‘st another feature in the wonderful iii- 
stiucts which are involved in all these oper- 
ations. That feature is the implicit confi- 
dence in its success which is innate in all 
creatures furnished with any apparatus of 
<'o?uealment. I advanced in the full sun- 
light close up to the moth — so cIonc that I 
(oiild see the prominent “ beaded eyes,” with 
the watchful look, and the n ughened out- 
lines of the thorax, which served to com- 
plete the illusion. So perfect was the decep- 
tion that I really <*ould not feel absolutely 
eoiifideut that the black spot I was examin- 
ing was what 1 believial it to be. Only one 
little circumstance reassured me. 'riiere 
"as a small hole in the outer covering 
through w’hich a mere ])oint of the inner 
brilliant margin could be seen shining like a 
star. Oertain now as to the identity of the 
nioth, I advanced still nearer, and linally I 
found that it w’as not till the point of a 
i^tick \yaa used to touch and shako the. earth 
on wdiich it lay that the creature could be- 
I'bat it was detected and in danger. 
Ihen in an instant, by movements so rapid 
to escape the power of vision, the dried 
crumpled leaf became a living moth, 
>vith energies of flight defying all attempts 


at capture. [Sec Mimicry, Protective.] — 
Argyll Unity of Aafwre, ch. 3, p. 52. 
(Burt.) 

2251 . MOTHERHOOD, THE EVOLU- 
TION OF — Klementary Animals Or^jhans . — 
Crossing into the animal kingdom we ob- 
serve the same motherless beginning [as 
among the plants]. All elementary animals 
are orphans; they know neither home nor 
care; the earth is their only mother or the 
inhospitable sea ; they waken to isolation, 
to apathy, to tlie attentions only of those 
who seek their doom. But as wc draw 
nearer the apex of the animal kingdom, the 
spectacle of a protective maternity looms 
into view'. At what precise point it begins 
it is difficult to say. But that it does not 
begin at once — that there is a long and 
gradual evolution of matcunity — is clear. — 
Dri mmonu Ascc 7H of Man, ch. 8. p. 209. 
(J. P., 1900.) 

2252 . MOTHERHOOD THE MOST STU- 
PENDOUS TASK OF EVOLUTION — The 

evolution of a mother, in spite of its half- 
humorous, half-sacrilegious sound, is a seri- 
ous study in biology. Even on its physical 
side this was the most stupendous task evo- 
lution ever undertook. It began when the 
first bud burst from the first plant-cell, and 
was only completed when the last and most 
elaborately wrought ])innacle of the temple 
of Nature crowned the animal creation. — 
DrcmmoM) a. scent of Man, ch. 8, p. 207. 
(J. P., 1900.) 

2253 . MOTHERHOOD, TRAINING FOR 

— ('arc of Dolls tni 1 nadequatv Preparation . — 
You present a little girl in her cradle with 
a doll, and let her play with it until she 
grows older. Hien you add a doll's house 
and furnish it with every a]>purtenance you 
can lind. Why? Because you want to pre- 
pare the child in her play for the activities 
of her future calling as a woman, because 
M)U desire to awaken the sensibilities of 
womanhood and direct them to the usages 
of the nursery. Very goo<l! But after that 
there comes a great vacuum. The doll is 
relegated to a corner. The entire world ap- 
pears to the maitlen in disguise, veiled. Not 
until she faces her own child is the young 
mother plaeeil before the real object. Do 
you not perceive that we have here a great 
error, the ixreatest that society makes? Do 
you not see that it. is a sin to entrust a 
living child to a mother whose training for 
the earm‘st. tluty she now' faces was received 
in a. doll’s house? And that, too. to a 
mother in such complicated circumstances as 
those of the society of our <lay, with all of 
its distractions, its quixotic fashions, its 
dislocated and superstitious traditions? — 
\'iuriiow" (a l^ccture). (d'ranslated for S'eien’ 
tific Side-Lifihts.) 

2254 . MOTION, APPARENT, OF THE 
SUN AMONG THE STARS~If we observe, 
night after night, tiie exact hour and min- 
ute at which a staf passes any point by its 
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diurnal revolution, we shall find that pas- 
sage to oceur sump four iniiuites earlier 
every evening than i1 did the evening be- 
fore. The starry sphere therefore revolves, 
not in 2-1 hours, but in 23 hours 50 luinutes. 
In consequenee, if wo note its position at 
the same hour night after night, \vc shall 
find it to be fartlier and farther to the west. 
Let us take, for example, the brightest star 
in the oonslellation J.eo, . . . and eom- 

luonly kTiown as Hegulus. If we wateh it on 
the *22d of ^lareb, we shall lind that it 
passes the meridian at ten o'eloek in the 
evening, (hi April 22d it passes at eight 
o’eloek^ and at ten it is two hours west of 
the meridian. On the same day of Hay it 
})asses at six, before suu-^et, so that it ean- 
not be seen on the meriilian at all. When it 
first becomes visible in the (‘veiling twilight, 
it will be an liour or more west of the 
meridian. In June it will be three hours 
west, and by the end of ^uly it will set dur- 
ing twilight, ami will soon be entirely lost 
in the rays of the sun. This shows that dur- 
ing the months in (pieslion the sun has been 
approaching the star from the west, and in 
August has got so near it that it is no 
longer visible. Carrying forward our com- 
putation, we find that on August 2Ist the 
star crosses the meridian at noon, and there- 
fore at nearly the. same time with the sun. 
In Se])temher it crosses at ten in the morn- 
ing, while the sun is on the ('astern side. 
'I’lie sun has therefore passed from the w(‘st 
to the east of the star, and the latt(‘r can be 
sei'ii rising in tlie morning twilight before 
the sun. It coiisii.ntly rises earlier and 
earlier, and therefore farther from the sun, 
until February, when it rises at sunset and 
sets at sunrise, and is therefon' dir(‘ctly op- 
posite the sun. In Harcb the star would 
cross the meridian at ten o’clock once more, 
showing that in the course of a year the sun 
and star bad resumed their first ])ositi()n. 
But, while the sun has risen and set ‘M'uy 
times, the star has risen and set dbl) times, 
the sun having lost an entire revolution by 
the slow backward motion we liave de- 
scribed. . . . The path which the sun 

describes among the stars in his annual 
revolution is call(*d tlni ecliptic. ... A 
belt of the heavens, (‘xtending a f(‘w degrc'cs 
on each side of the eeli])tic, is calleil the 
zodiac. — XtwcoMii i*(jpul(ir Ast ronornjj, eh. 
I, p. 14. (II., ISOO.) 

2255. MOTION AS ESSENTIAL IN 
THE SIDEREAL WORLD AS IN THE OR- 
GANIC If, . . . , w»‘ imagiiK? ilu* acut(;- 
ness of our .--erisos yu’eleruatin'ally height- 
ened to the lextreiiK* limits of lele.scopii! 
vision, hiiiiging togetlur events separat(‘d 
hy \vide int(‘rval« of time, the a]>parent r(*- 
pose whieli reigns in space will suddenly 
vanish. Countle>,s stars will be ^(*en moving 
in groups iu various direct ions; ncbulie wan- 
dering, condensing, and dissolving like eos- 
niical clouds; the Milky Waj'^ breaking nj) 
in parts and its veil asumler. In ovorv 


point of the celestial vault we should recog- 
nize the dominion of progressive movement 
just as on the surface of the earth, where 
vegetation is constantly putting forth leaves 
and buds and unfolding into blossoms. The 
c(:lcbrated Spanish botanist, Cavanilles, first 
conceived tlie possibility of seeing grass 
grow by placing tlie horizontal micrometer 
wire of a telescope with a high magnifying 
power at one time on the ])oint of a bamboo 
.'^hoot. at another on the rapidly unfolding 
Powering stem of an American aloe, precise- 
ly as the astronomer places the cros.s of 
vires on a culminating star. Throughout 
the whole life of physical nature in the or- 
ganic, as in the sidereal world, existence, 
])rcservation, production, and (hwclopincnt, 
an' alik(‘ associat(*d with motion as their 
essential condition. — H umholdt Cosmos, vol. 
i, p. 130. (Translat(?d for Scientific Side- 
Liilhls.) 

2250. MOTION, ATOMIC, NOT CON- 
VERTIBLE INTO CONSCIOUSNESS— In his 

cclchrati'd “ Address to the Congri*ss of Ger- 
man Naturforselier,” (l(‘liverc(l at Lei])sie 
[in lvS72] Du Bois-lleymoml sp(^aks thus; 
•* What couc(‘ival)le connection subsists Ix'- 
tween dclinite movements of dctiiiitc atoms 
in my lira in, on the om* hand, and on the 
oth(‘r band such primoidijil, indefinable, un- 
deniable facts as these: I feel pain or pleas- 
ure; i ex])eri(‘nt*e a sweet taste, or smell a 
rose*, or lu*ar an organ, or s(‘e something ri'd. 
It is absolutely ami forever ineoneeivahh'that 
a number of carbon, hydrogen, nitrogi'mand 
oxygen atoms should lx* otlu'rwisc than in- 
dillercnt as to their own position and mo- 
tion, past, present, or future. It is utterly 
in<'on<*(‘ivabi(‘ bow conseiousuess should n*- 
sult from their joint action.” — T y'NU.vi.l 
Fragments of Seiener, vol. ii, ch. 11, p. 22b. 
(A.,^ H)()0.) 

2257. MOTION, CEASELESS, OF LU- 
MINIFEROUS ETHER- W(‘ on the carllis 
Mirfaci* live night and day in the midst of 
(•ther(*al commotion. Tlu' medium is never 
still. The cloud canojiy above us may l)c 
thick enough to shut out tlu' light of the 
stars, but tliis canojiy is itself a warm 
Ixxly, which radiates its thermal motion 
tbroiigli the ether. The earth also is warm, 
and sends its beat-])ulses inc(‘ssantly foitli. 
It is tlio waste of its moh'cular motion 
in sj»ae(‘ that chills the earth upon a clear 
night; it is the return of thermal motion 
from the eloiids which prewnts th(‘ eartii'^ 
temjx'ratiire on a cloudy night from falling 
so low. '^fo the conception of space lx*ing 
tilled we must, therefore, add the (‘onception 
of its being in a static of incessant iriMiKW. 
'rYXDAi.L Fraffnienls of Hcicnccy vol. i. 

1, p. S. (A., 'lH‘)7.) 

22r>fi. MOTION CONVERTED INTO 

HEAT — fron Made. Hot hy Ilammeriny . — 

(‘it Boyle app(>ars to have H(*en as clearly 
as w’e do to-day that when heat is gonerjitco 
hy rneehanical means, new heat is called inio 

oxistonvo. In doscrihin/r one of his cspcri- 
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inents he uses the following remarkable 
language: “ It will be convenient to begin 
with an instance or two of the production 
of heat, wherein tliere appears not to inter- 
vene anything on tlie part of the agent or 
patient but local motion and the natural 
ell’ccts of it. When, for example, a sinitli 
does hastily hammer a nail or such like 
piece of iron the hammered metal will grow 
exceedingly hot; and yet the.rc ap]u*ars not 
anything to make it .so, save the forcible 
motion of tlio hammer, which impresses a 
vehement and variously determined agita- 
tion of the small parts of tin; iron, which, 
being a cold body befon*, by that superin- 
duced commotion of its small ])arts, be- 
comes in divers senses liot; lirst, in a more 
lax aceeplalion of tin* word in reference to 
smne otlier bodies, in respect of wliom it 
was cold l)efore, and ihen scnsi])ly hot; 
because this newly gained agitation sur- 
pa.sses that of the ])arts of our lingers. — 
Tyxdai.L Jlrnl a Mode of .1/o/ion, leei. I, p. 
34. (A., 1900.) 

2250. MOTION CREATING HEAT-- 

Firc l\indl('d b}f l^'riction. — 'taking an ehiNtie 
stick about eighteen inches long, he [the 
(Juacho (HI the pampas] presses (»nc end on 
liis brca.st and the oilier (jiointed) end into 
a hole in a piece of wood, and then rapidly 
turns the curved part, like a carpt liter's 
('(‘liter-bit. — D.vuwi n \af iinilisi'fi Vui/Offr 
arouiul the World, eh. 18, p. 409. 

J89S.) 

2200. MOTION ESSENTIAL TO LIFE 

— .lir and Water Made Habit ahlv hij .l/or< - 
mvnt , — It is not enougli that we have tie* 
air in which we live and move, with all 
of its properties, as we have di'seribed ; 
something more is m'eded which is abso- 
lutely essential both to animal and vege- 
table lift.*, and this essential is motion. If 
tin* air ri*mained [)(‘rfi*ctly still, with n<» 
lateral movement or u])ward ami downwanl 
currents of any kind, we should havt* a per- 
fectly constant condition of things, subji*cted 
only to sudi gradual changes as the ad- 
vancing ami r(‘e(’ding seasons would ]>roducc 
owing to the change in the angle tif tin* sun's 
rays. Xo cloud would ever form, no rain 
would ever fall, and no wind would ever 
blow. It is of the highest importance not 
only that the wdnd shall blow, hut that com- 
paratively sudden changes of temperature 
tak(* place, in the atmosphere, in order that 
vegetation a.s well as animal lifi* mar exist 
upon the surfai’c of the globe. The only 
place where animal life could exist would 
he in the great bodies of w.ater, and it is 
('V(*n doubtful if water could remain habit- 
ahle unless there were means jwoviileil 
for con.stnnt circulation — mot ion. — Ei.i.sif a 
bit.vy Naturv^s Miracles, vol. i, cli. (1. p. 4 a. 
II. & H., 1900.) 

1 . MOTION, HEAT LONG KNOWN 

AS— Loc/cc lf*nreHhadoivH Molcndar Theory . — 
In his “ Essay on the Human Understand- 
Locke frequently refers to heat as 


being a kind of motion. Hut the very re- 
markable utterance Which of late years has 
been most widely circulated is the follow- 
ing: “ Heat,” says J^ockc, “ is a very brisk 
agitation of the insensible parts of the ob- 
ject, which produces in us that sensation 
from whence we denominate the object hot; 
so what in our sensation is heat, in tlie 
object is nothing but motion. This appears 
by the W’ay heat is jiroduced ; for we see 
that the rubbing of a brass nail upon a 
board will make it very hot, and the axle- 
trees of carts and coaches are often hot, 
and sometimes to a degree that it sets them 
on fire, by the rubbing of the naves of tin* 
whc(‘ls upon them. ()n the other side, the 
utmost <h*gree of cold is the c(‘ssalion of that 
motion of the iiiMuisibh* particles, which 
to our touch is In^at.” — Loikk Works, vol. 
iv, p. 597, Cfl. of 17(58, qiiolt'd by Tv.NUAl.L 
in fluff a Mode of Motion, lect. 2, p. 3r. 
(A., 1909.) ^ 

2202. MOTION MAGNIFIED EQUALS 
TIME EXTENDED- The TeUsroye (fms the 
A si rotmnn r a ffteord of Tt.n Thousand 
Years . — Tim magnifving povi'r of the tele- 
scope in iTality acts to magnify any elfects 
i»f star motion. So tliat if a magnifying 
|>ower of 109 is UM'd. tin* a'^tronoim*!* couhi 
dtctect in on<* year any motion which, to the 
jiaked eye, would only be discernible in one 
humlred years. 

\'erv few motiim-^ are discernible to ordi- 
nary Nisinn (aid(*d. of cimr-ie. by an instru- 
mental index dcNi^cd to determine a star’s 
]»laee) in mi short a time as one luindred 
years. Hut notii*e that in twenty .or thirty 
years a telc.-ctipi'-t. iming the very moderate 
power ramed. would be able to ilctet'l a mo- 
tion Avhii'li ordinaiy vision would be able to 
recogni/e (oulyj after the lap-«e 4»f two thou- 
sand or thriH* thousand years. Ami our as- 
tronomer< are not limited to twenty or thirty 
years. 'I'hey can eonqiare their observations 
with tlm^e made by sueli observers as Brad- 
ley ami ]ii> eontemporarie-; n(*arly a century 
and a half ago. 'rhi-» amount'^, with moder- 
ate telescopic power. the observation of 
elfeels ecpii valent to tin we whieh would be 
]»reseuted to the naked eye in the eourso of 
more tliau ten tliousand years. — P koctor 
T.rimnse of Jleartfi, ji. 281. (L. (4. & Co., 
1897.) 

22(iH. MOTION NOT TO BE TRANS- 
MUTED INTO SENSATION— 77m?/ir//(/ Can- 
not fie C.ria essf'd in 'I'enns of (Tieni isf ry. — 
We eau jirove that bile ari>Nes in the liver by 
ehemieal processes which we are able, ill 
part at least, to follow out in detail. We 
ean show, too, that movement is produced in 
muse](‘s by definite jiroeesses, which gre 
again the immediate ivsult of chemical 
tran.-^formation. Hut (vrchral proi*c-<scs 
give us no shadow' of indication as to lunv 
our mental life comes into being. For the 
two .series of phenomena are not comparable. 
Wo eau conceive how’ one motion may be 
Ivan^iomed \\\lo iwvoVWt. a^so^lo\9 
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one sensation or feeling is transformed into 
a second. But no system of cosmic mechan- 
ics can make phain to us how a motion can 
pass over into a sensation or feeling. — 
Wundt Psychology, lect. 1, p. 6. (Son. & 
Co., 180(5.) 

2204. MOTION OF STARS AND 
WORLDS HARMONIOUS— A Shower of Stars 
— Pettiness of Merely Personal and Selfish 
Life. — Tlius perpetual motion bears the 
world along! The sun moves through 
space; the earth moves round him, letting 
lierself be carried along in his llight; the 
moon moves, circulating round us, while we 
gravitate round the radiant hearth which 
precipitates itself into the eternal voiil. 
Like a shower of stars the worlds whirl, 
borne along by the winds of heaven, and arc 
carried down through immensity; suns, 
earths, ‘satellites, comets, sliooting stars, 
humanities, cradles, graves, atoms of the in- 
finite, seconds of vtegnty, perpetually 
transform beings and things; all move on, 
all wing their flight under the breath divine 
— while trade goes on. or the investor counts 
his gold and piles it up, believing that he 
holds the entire universe in his casket. O 
folly of terrestrial manikins! folly of busy 
merchants, folly of the miser, folly of the 
suitor, folly of the pilgrim to ^lecca or to 
Lourdes, folly of the blind! When shall the 
inhabitant of the earth ojien his eyes to see 
where he is, to live the life of the mind, and 
to base his happiness on intellectual con- 
templations? W hen shall he throw off the 
old man, the animal cover, to free himself 
from the fetters of the flesh and soar in the 
heights of knowledge? — F i-ammarton Popu- 
lar Astronomy, bk. ii, ch. 3, p. 109. (A.) 

2205. MOTION OF STARS DETER- 
MINED — Spectroscopic Eeatenee of A pproarh 
or Pecession. — If the star is ap])i oaching or 
receding, the motion is reflected in the spec- 
trum in a singular way. J.et us suppose 
that it approaches. The lengths of the 
waves, which give rise to tlie diversity <»f 
colors, diminish, and the refrangihility of 
each color increases. If, tlien. we observe 
with a sneetToscope two lumiyiou-. sources, 
the one fixed (t!:e electric tube), the other 
rioving (the star), both giving, for example, 
the line (“ I) ”) so characteristic of sodium, 
we SCO in the two superposed spectra the 
rays rf this reo\A, which ^^ill not coincide. 

I he liyie ]) shown Ijv’’ tlie sfieetrum of tin* 
star will deviate fun the. line D shown bv 
the tuae. and liie <li>rd;iccn:ent will be to- 
wards the viol;! < ud if the is ap- 

proaching the earth, and towards the re<l 
end if it IS I (M illing, ^flu. dlirerenee will 
serve not only* to a'^certaiu whether the stal- 
ls approaching or receding, but even tr) de- 
tei mine the veloeity.- -U lamm arto.n Popular 
A. ronomi/, bk. vi. eh. 9, p. 94 s. (A.) 

2200 MOTION PRODUCED BY HEAT 

—Pcconvertrd into Ural-- Steam the 1/c- 
dium of Channc.—Thone who have walked 
through the workslups uf Woolwich or 


through any of our great factories where 
machinery is extensively employed, will 
have been sulTicicntly impressed with the 
aid which the mighty power of heat renders 
to man. Let it be remembered that every 
wlieel which revolves, every chisel, and 
plane, and punch, which passes through 
solid iron as if it were so much chet'se, de- 
rives its moving energy from the clasliing 
atoms in the furnace. The motion of these 
atoms is commniiieatod to the boiler, thenee 
to the water, w^hose molecules are shaken 
asunder, flying from each other with a repel- 
lent energy commensurate with the heat 
(ommunicated. The steam is simply the ap- 
paratus, through the intermediation of 
whi<*h the atomic motion is converted into 
ineehanieal motion. And the motion thus 
generated always, in tlie long run, repro- 
duces its parent. Look at the planing-tools 
and boring-iiistriimcnts — streams of water 
gush over them to keep them cool. Take up 
tlie curled iron shavings which the planing- 
tool lias pared off; you cannot hold them in 
your hand, they are so hot. Here the mov- 
ing force is restored to its first form; the 
energy of the machine has been consumed in 
reproducing the power from which that 
energy was derived. — Tyndall Heat a Modi' 
of Motion, lect. 0, p. 105. (A., 1900.) 

2207 . MOTION TRANSFORMED INTO 

BSAT— Heat Js Molecular Motion — VoTistaney 
of Force . — In firing a ball against a target 
tile projectile, after collision, is often found 
hot. ^ir. Fairbairn informs me that in the 
experiments at Shoeburyness it is a common 
thing to see a flash, even in broad daylight, 
when the ball strikes the target. And if 
our le.'id weight be examined after it has 
iailcn from a height it is also found heated. 

. . . Wlien a violin how is drawn across 

a string, the sound produced is duo to mo- 
tion imparted to the air. and to produce 
tliat motion muscular fon-e has been ex- 
pemled. We may here eorrectly say that tbc 
ireehanieal force of tlie arm is converted 
into music. In a similar way we say that 
the arrested motion of our descending 
weight, or of the cannon-ball, is converted 
iiito beat. Tlie mode of motion changes, but 
motion still continiH's; the motion of the 
imi'-s is convertf*(l into a motion of the atoms 
of the mass; and these small motions, com- 
municated to the iK^rves, produce the sen- 
sation we call Imat. — Ty.N'dall Fragments of 
Science, vol. i, ch. 10, p. .371. (A.,‘l807.) 

220H. MOTION, VIBRATION, AND 
HARMONY PERVADE ALL NATURE— /br- 

rrsjiondrvee. of Music and (^olor . — A univer- 
sal motion hears along the stars, atoms of 
the infinite. 3'he moon gravitates round the 
earth, the earth gravitates round the sun, 
the sun carries along all its planets and 
their satellites towards the constellation 
Hercules; and these motions are cxecut<‘d 
according to determined laws, like the hand 
of a watcyh which turns round its center, and 
like the circular undulations which are dc- 
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veloped on the surface of still water when a 
point has been struck. This is a universal 
harmony which the physical ear cannot 
hear, as Pythagoras supposed, but which the 
intellectual ear can understand. And is it 
not music itsc^lf which vaguely lulls us on 
its seraphic wings, and so easily transports 
our minds into tiiose ethereal regions of the 
ideal where we forget the fetters of matter? 
Do not the sonorous modulations of the or- 
gan, the sweet quiverings of the bow on the 
violin, the nervous languors of the cithara, 
or the still more captivating charm of the 
human voice, unite the raptures of life with 
the warm colors of harmony? What is it 
except an undulatory motion of the air con- 
trived to reach the mind in the depths of the 
brain and to impress it with emotions of a 
special order? When the martial tones of 
the spirited ^larseillaise ” are borne in the 
heat of the contlict to the excited battalions, 
or when, under the Gothic vault, the sad 
“ Stabat pours out its mournful notes, it 
is the vibration which affects us by speaking 
a mysterious language. Now, all in Nature 
is motion, vibration, and harmony. The 
flowers of the garden sing, and the effect 
which they produce de})cnds on the nunibcr 
and agreement of their vibrations relatively 
to those wliieh emanate from surrounding 
Nature. In violet light the atoms of the 
ether oscillati! with the unheard-of rapidity 
of 740 billions of vibrations per second; red 
light, slower, is produced by undulations vi- 
brating still at the rate of .‘ISO billions per 
second. The violet color is, in the case of 
light, what the highest notes are in the case 
of sound, and the red color represents the 
lowest (ones. As we see an object lloating in 
the water obeying with dwilitv the waves 
which come from different sides, so the 
atom of the ether undulates under the inl’u- 
eiiee of light and heat, the atom <if air umlu- 
lates under the influence of sound, and (he 
planet and satellite circulate under the in- 
fhience of gravif ifion. — FrAMM.x’UoN !*opu- 
lur d s’/ronom v, bk. iii, eh. 1, p. 221. (A.) 

2200. MOTION WITHIN THE WALLS 
OF PLANTS^ Varied ami Intense Artiviti /. — 
Without entering on the dillicult question of 
spontaneous motion, or, in other woitD. on 
(he difference between vegetable and animal 
life, ve would remark that if Nature had 
emlowed u.s with microscopic powers of 
'i-^ion, and the integuments of plants had 
been rendered perfectly trahspareut to our 
eyes, the vegetable W(udd would pre-cut a. 
Very dilferent aspect from the apparent im- 
niobility and repose in which it is now 
maiiife.sted to our senses. The interior por- 
tion of the cellnlar structure of their or- 
gans is incessantly animated by the most 
varied currents, . . . rotating, aseeiidiiig 
and descending, ramifying, and ever chan- 
ging their direction. . . . If to these 

nianifold currents and gyratory movements 
'fo add the phenomena of ondosmosis. nutri- 
tion, and growth, we shall have some idea 
of those forces which are ever aedive amid 


the apparent repose of vegetable life. — 
llUMHOLDT Cosmos^ vol. i, p. 341. (H., 

1897.) 

2270. MOTIVE AND VOLITION NOT 
MECHANICALLY CONNECTED — 67iar«c<er 
Determines Decision. — The uncertainty of 
the connection of motive and volition is due, 
and due only, to the e.xistenee of the per- 
sonal faetor. In eonsecpience of this, all mo- 
tives are seen to be iiisullicient for the com- 
plete explanation of a volimtaryaetion ; they 
can never be constraining eauses, but re- 
remain as partial determinants. And the 
motives of volition are insullicient for its ex- 
planation, sim])ly because the nature of the 
])ersoiial faetor itself and the manner of its 
eooperation with external faetf)rs are wliollv 
unknown. At the same time the faet that 
an inetreetiial motive leav(‘s no trace upon 
the eomplete<l volition points towards the 
inferenee that (‘xtmnal motive and internal 
faetor do not eooi.^uate as does a plurality 
of eauses in Nature, but that personality is 
the only iimnediate (*ause of aetion, i. c., 
that the only direct elleet of a motive is ex- 
erted upon the personality. Properly speak- 
ing, therefore, we may not talk of a “ per- 
sonal faetor,” since that expression implies 
the simultaneous cooperation of other 'fac- 
tors. Pather. since all the immediate causes 
of voluntary action proceed from person- 
ality, we must look for the origin of volition 
in the inmost nature of personality — in 
character. — WrxDT Ilnuuin and Animal 
DspehoUjijy^ leet. 29, p. 433. (Son. & (‘o., 
isiui.) 

2 2 7 t . MOUND-BUILDERS» STRUC- 
TURES — Artisfie Karthieorks — The ^'Animal 
Mitunds .'' — Not the lea.st remarkable of the 
Anieri*au antiquities are the so-called ** ani- 
mal mound-.’' wliieh are prinei])ally. tlio 
not exclusively, found in Wisc*onsin. In this 
<li-.{ri<t “ thoiiHaiuls of examples occur of 
giganli<* b is-t>-relicvos of men. beasts, birds, 
and reptiles, all wrought with persevering 
1 ibor on ll'c surface of the soil,” while eii- 
<b)-urcs and works of defense are almost 
uitiielv venting. — .VvKuriiY Prehistotit 
Times,' vh. S, p. 2:)3. (A.. 1900.) 

2272. Silent Evidence of 

Diii.se AyrituliHral I^opulation — .1 Uaee 
irilhout a l*ecnrd . — No proof of a knowledge 
of letters, no tiaeo of a burnt brick, have yet 
been di‘'Covcre<l ; and so far as we may 
jmlge from ti.eir arms, ornaments, and pot- 
tery, the mound-builders closely resembled 
the more advanced of the reeent Indian 
tiihe-. and the earthworks agrt'o in form 
with, if they diller in magnitiide from, tiiose 
still, or until lately, in use. Yet this v(-rv 
inaguitmle is sullieiont to slunv that, at sonu' 
early period, the groat river valleys of the 
rnited States must have been more densely 
j npulated than they were when first <liscnv- 
eied by Kuropeans. . . . The New.irk 

eonstruetions : the mound near Floreme in 
Alabama, wbieb is forty-live feet in height 
by four hundred and forty feet in eircunifer- 



[ound-bnllder’s 

[ovemeiit 


SCIENTIFIC SIDE-LIGHTS 


464 


enee at the base, with a level area at the 
suinniit of one hundred and lifty fet^t in eir- 
cumferent'e; . • these works, and 

many others which ini^dit have been quoted, 
indicate a population both larj^e and sta- 
tionary; for whi(‘h huiitin^^ cannot have 
supplied enough foo<l, as it has becm esti- 
mated that in a forest country each luinter 
requires an area of not less than i)0,000 
acres for his support; and Avhieh must, 
therefore, have derived its su])port, in a 
great measure, from agriculture. — A ykri ky 
Prehistoric Ti)ncs, eh. S. p. ‘250. (A., 1000.) 

227 ti. MOUNTAIN ENGULFED IN 
EARTH — Earthquake in Java — Truncation of 
a Lofty Cone. — In the year 1772, Papauda- 
yang. formerly one of the loftiest volcanoes 
in the island of J^va, was in eruption, lie- 
fore all the inhabitants on the declivities of 
the mountain could save theiuMdves by 
flight, the ground began to give way, and a 
great ])art of the v(deano fell in and disa])- 
pearod. It is estimated that an extent of 
ground of the mountain itself and its imme- 
diate environs, fifteen miles long and full six 
broad, was by this commotion swallowed up 
in the bowels of the earth. Foity villages 
were destrv)ved, some being (‘ngulfed, and 
some covered by the sub>tanees thrown out 
on this occasion, and 2,!).')7 of tlu* inhab- 


itants perished. . . I'liis catastrophe 

a])pears to have r(‘sembled, tho on a grander 
scale, that of the ancient Vesuvius in the 
year 7 J). — Lykij, Princiy!('s of (Jioloyy. bk. 
ii, eh. 21), p. 41)5. (A., 1S54.) 

2274, MOUNTAIN SLOWLY SINKING 

— Witttr I*ros})ccl from \ riyhhoriny 
ifeiyhts — Parties Crust Chanyiny Xou \ — 
Two examples of rapid cart h-rm»vemeiit are 
taken from Professor Tlossi’s ‘‘ Voteorologia 
Kndogena.” Professor l). Seglietti, writing 
to Professor Eossi, says t1»at a few lusters 
ago (one luster — twenty years) Mount S. 
Giovanni hi<l the town- dinm* and Subiaeo 
fvom each other. From Subiaeo the ehureh 
at Jenne is now visible, which a few yvi\Y< 
ago was invisible. 'I'Ik* j)f'oph* at denne also 
can see more than foi-ne*rly. Tin* supjmsi- 
tion is that the side of ^louiit S. (ii<ivanni is 
l(>\v(*red. This fact corresponds to a fact 
stated by Professor Carinn, who says that 
forty or fifty y(*ars ago froiu (franaiola yrai 
could not see either the ehureh of S. Maria 
Assunta di ('it rone or the ehure)i <if S. Pi<*tro 
di Corsena. Now you eiiii see Ijotli. -Milnk 
Parih quakes, eh. -ii, p. .gf)!. (A. ISDD.) 

2275. MOUNTAIN-BUILDING A LONG 
AND COMPLICATED PROCESS — 

throuyh Ayr, , Ps. av, 2;.- -Mountaiii chains 
may be regardc'd as cieatiized wounds in the 
earth’s solid crust. A liije of weakness 
first betrays itself at a certain part of the 
earth’s surface^ hr fis.ures, from which vol- 
canic outbursts take place; and thus the po- 
sition of the future mountain chain is de- 
termined. Next, subsidence during many 
millions of years permits of the aeeurnula*- 
tion of the raw rnat^nial.^ out of which the 


mountain range is to be formed; subsequent 
earth-movements cause these raw materials 
to bo elaborated into the hardest and most 
crystalline rock-masses, and place them in 
elevated and favorable positions; and lastly, 
denudation sculptures from those hardened 
rock-masses all tho varied mountain forms. 
Thus tho work of mountain-making is not, 
as was formerly sui)j)osed by geologists, the 
result of a simple upheaving force, but is 
the outcome of a long and complicated series 
of operations. — J i dd Volcanoes, ch. 10, p. 
500. (A., 1890.) 

2270. MOUNTAINS AS A DEFENSE 
AGAINST EARTHQUAKES— Limited 
by Mouiitain Itanyt's. — All earthquake dis- 
turbances have probably a tendency to radi- 
ate in a uniform manner from their .source, 
and are only prevent(*d from doing^ so by 
meeting with heavy mountainous districts, 
which by their mass and structure absorb 
the energy communicated to them. Aluch 
energy is also lost by emergence on tin* oj>en 
Hanks of a range of mountains. Eat her 
than say that high mountains often bound 
the e.xtcnsion of an earthquake, or that 
earthquakes appear to run along the Hank'* 
of such mountains, we might say that earth- 
quakes have boundaries parallel to the strike 
of the rocks in a given district, that su(*h 
a direction is the oiu* in which the propaga- 
tion is the easier. — Mii.NE Earthquakes, ch. 
12. p. 251). (.\., 1S9!). ) 

227 7. MOUNTAINS OF ETERNAL 
LIGHT — At the lunar poles (when*, more- 
o\er, we see neither snow nor ice) tiuuc 
an* mountains so strangedy situated that 
their summits know no night ; the sum 
never .s<*ts ofi thc*m. They may be called 
the mountains of eternal light. — F lamm.v- 
liio.x Poyntar A st rononiq, bk. ii, ch. 4, j>. 
12.5. (A.) 

22 7 S. MOUNTAINS PILED BY VOL- 
CANIC ERUPTIONS— ( lave not Hollowed be- 
ladfh the Earth — Ea rthquakes Due to ('ot- 
lapsc of Cart rns . — By the ejection of ashes 
and biva from volcanic vents an extcnsi\i‘ 
evisceration of tin* neighboring ground might 
be expected. W hen we look at a volcano Iik«‘ 
Fujiyama, nearly 1.5,00(1 feet in height, and 
at least fifty iiiiles in circumference, and 
remember that the mass of cind(*rs jmd slag 
of which it is conq)oscd caim? from beueatli 
the aria on which it rests, the point to hr 
womlerered at is that earthquakes, cons(’- 
quent on the collapse of subterranean hol- 
lows, are not more fre(|uent than they ar('. 
At the time of a single eruption of a vol- 
cano the quantity of lava ejected amounts 
to many thousand millions of cubic feel. 
In 1785 the (juantity of lava ejected from 
Skaptar Jokul, in Iceland, wa.s estirnatrd 
as surpassing “ in magnitude the bulk of 
Mont Blanc.” . . . Beneath a volcano 

it is probable that viscous material imme- 
diately takes the place of that which isj 
ejected, and that hollows are not formed 
as in the case of chemical degradation. H 
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a cavern becomes too large it eventually 
collapses. — M ilne Earthquakes, ch. 17, p. 
285. (A., 1899.) 1 

2270. MOUNTAINS SHATTERED— 

Mountainsides Denuded — Rivers Checked — 
Fish Taken on Land. — The lllue, and other 
of the highest mountains [in Jamaica, in 
the earthquake of 1092], are declared to 
have been atrangedy torn and rent. They 
appeared shattered and half naked, no 
longer allording a fine green prospect, 
as before, but strij)ped of their woods 
and natural verdure, 'the rivers on thes<* 
mountains first ceased to flow for about 
twenty-four hours, and then brought down 
into the sea, at Port Royal and other places, 
several hundred thousand tons of tiinlxM-, 
which looked like floating islands on the 
ocean. The tre(‘s were in gcmeral barked, 
most of thedr branches having l>(‘en torn oil' 
in tlH‘ desc(*ut. It is particularly remarked 
in this as in the narratives of so many 
earthquakes, that fisli were taken in gn*at 
numbers on the coast during the shocks. 
The correspondents of Sir Hans Sloane, who 
collected with care tlu' }ic(‘ounls of eye-wit- 
nesses (d th(‘ catastrophe, refer constantly 
to subsidences, and some sup])osed the whole* 
(»f Jamaie a to have sunk down. — I.YKi.Ly*r//i- 
i'iples of (icology, bk. ii, ch. 29, j). oUo. (A., 
1854.) 

2280. MOUNTAINS SNOW -CLAD — 

Mninintf of " F( ritetnal ^S^Knr’' — Ft i’infunl 
Chunge and Rcneical . — 'Phe term ‘‘ i)erpetual 
snow ” should not lead any one to sup]> 0 '*c 
that there is any elevation at which snow, 
after falling, remains absolutely unchangeil. 
All the snow that falls on the nmuntains. 
however high, is de-^tined to di^ap|»<*ar in 
course of time. It may gradually lx* forced 
down by the weight of new accumulation'' 
to l(*vels at which it melts and runs away 
as water; it may be blown <hiwn tt> lower 
and warmer levels, and in this Avay great 
<piantities of snow' are removed by every 
high wind on snow-clad mountains: it may 
be melted by the heat of the sun far abn\c 
the snow-line, or it may eva]x»rate nr di'^- 
aj)pear insensibly in the form of iuvisibb* 
vapor. ..." 

it is not, then, lx*cause the snow that falL 
on the tops of mountains remains a 1 wax's 
the same, that there is a limit of ])erpe1ual 
snow^ on the highest mountains, even in Hu* 
tropics. Rut this limit is that at which 
"^now never altogether disa])pears before 
fresh snow has fallen to take its place. 
It is for that reason that it is not tenqu’ra- 
ture alone that determin(*s the height of 
the snow-line. — C hisholm Naturc-l^tudies, 
P. 33. (Hum., 1888.) 

^2281. MOVEMENT, MOLECULAR, 
CONTAINS NO SUGGESTION OF CON- 
SCIOUSNESS — The consensus of scientilic 
opinion here is e.Ktraordinary. “ I know 
nothing,” says Huxley, in the name of bi- 
“ and never hope to know anything, 
of the steps by which the passage from 


molecular movement to states of conscious- 
ness is effected.” “ The two things,” em- 
pha.sizes the physicist, “ are on two utterly 
different platforms; the physical facts go 
along by themselves, and the mental facts go 
along by themselves.” “ It is all through 
and forever inconceivable,” protests tlie 
German physiologist [Du Bois-lleymond] , 

“ that a number of atoms of carbon, hydro- 
gen, nitrogen, oxyg«*n, and so on, shall be 
other than indifferent as to how they are 
dispos<*d and how' they move, how they w’cre 
dispos(‘d and how' they moved, how' they 
will be dis[xjsed and liow' they will be moved. 
It is utterly inconceivable how' consciousnos 
shall arise, from their joint action.” |Coni- 
j)are .Morio.x, Atomic, 22.')b.J — Dih/mmono 
Asernt of Man, ch. 4, p. 124. (J. P., 1900.) 

2282. MOVEMENT* OF A DAY CHAN- 
GES FACE OF THE EARTH— y. avd-Hl ream 
Fonninff Lake — Flastir Curnni Ihinlcns (o 
Roek. — A lava-stream may cro-s a valley 
so as to oliNti'Uct its drainagt: and cauM* a 
lake to form above it, in much the same 
way as glacit rs dam lateral valleys. A large 
lake was forme<l in this manner, probably 
in Pleistocene times, on the ^'llko^ Uiver, 
Alaska, when* it is joined by Pelly Itiviu'. A 
scries uf lava-llows llu'ie tilled the liver val- 
ley fr«»m side to sidi' to a dejitli of several 
hundred and formed a (lam which le- 

taiiK'd tin* waters of tlie \'ukon, and gave 
origin to a broad water body known as J.ake 
\‘ukon. The ob*.trm'tion lias ‘^ince be(*n cut 
through along tin* southern margin of tin* 
(dd chanmd, heaving a series of basalti(‘ 
precipices on the riglit bank of the river. — 
111 ssKi.L l.akis of .\orth Atnirien, ch. 1, p. 
17. (G. iV Co.. 189.').) 

22S;L MOVEMENT OF ENTIRE SOLAR 
SYSTEM THROUGH SPACE— *S4nrfms.s o/ 
thr Muliuii — R (■ A rr «>/' a I nicersa I 

fS'y.s/c///. — Sir W. Htr^ebel lirst, and after- 
wards several other astronomers, have, by 
the <*arcful study of Che stars' movements, 
ascertained, with what amounts practi(‘ally 
to absolute certainty, that our sun, with his 
whole family of jilanets. is moving towards 
the part of the heavens occupied by the 
c»»n^t(dlat ion H(*rcuh's. Kvi*ry investigation 
of tlie cvidtMici* ha*^ led to the same general 
re-'iill in this respect. ... It has bi'en 
said that tin* sun is traveling at the rate 
of three or four miles in every secimd of 
time. Rut when one examines the evidence 
one limis that this conclusion depends on as- 
sumptions as to the average leal magnitude 
<«f tin* stars of various orders of apjiarent 
brightness. T was long sima* led to eomlude 
that such assumptions were unsafe, and also 
to infer from certain evideiu'e which 1 had col- 
lected that our sun moves much more sw iftly 
than had bemi supposed. — Pkoc'TOK Expanse 
of tlearen. p. 289. ( L. G. (V, 1897.) 

228-4. MOVEMENT OF MUTILATED 
ANIMAL — Reflex Art ion Reeomes Purely 3/e- 
I chanieal. — Surely the reasoning is bad which 
I argues that because a given movement goes 
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on after the animal lias been mutilated, this 
movement must therefore continue to pos- 
sess all the same elements of character 
which accompanied it when the animal was 
complete. And not only is the reasoning 
bad, but as a matter of fact the conclusion 
has been jiroved to be erroneous. Farther 
investigations have shown that when the 
cerebral lumiispheics have been removed the 
reflex action ” in a frog’s leg acipiires a 
new character. It becomes a mere result 
of physical causation, and is consecpiently 
as ceitain and inevitable as the action of 
a coiled spring. Accordingly, it can be pre- 
dicted and foreseen with certainty. In short, 
the mental element has been eliminated 
along with that part of the machinery which 
is the organ of con#*iousness and will. But 
when that part of the machinery remains 
untouched, then “reflex action” loses its 
character of necessity as the result of mere 
mechanical causation. It cannot be pre- 
dicted with certainty, because altho the 
“stimulus” may be the same, and the ani- 
mal impulse may be the same, there is a 
controlling apparatus to which has been 
given tho free and incalculable power of 
resisting both stimulus and impulse. Both 
parts of the apparatus are equally machin- 
ery. But the one has a mental function, and 
the other has a function purely phvsical. — 
Argyll Unity of Xnturc, ch. 3* p. Go. 
(Lurt.) 


2285. MOVEMENT, SUSTAINED, 
WITH SLIGHT EXERTION— T/je Condor' a 
Vliyht . — When the condors are wheeling in 
a flock round and round any sj)ot, their flight 
is beautiful. Except when rising fro?n the 
ground I do not recollect ever having seen 
one of these birds flap its wings. Near 
Lima I watched several for nearly half an 
hour without once taking ofV my eyes; they 
moved in large curv’os, .sweej)ing in circles, 
d(*scending and as('onding without giving a 
single flap. As they glided close over my 
head I intently watched from an oblique 
position the outlines of the separate and 
great terminal fealliers of each wing; and 
these separate feath(>rs, if there had been 
the least vihralf*ry imwement, would ha\«‘ 
appeared as if blcinled together; but Ihcv 
were seen di.-^tinct agaiii-t i ))o blue skv. 
The head and neck were rnn\»*<l frequent iv 
and apparently with ff)rce; ami the ex 
tended wings seemed to form the fulcrum 
on which the moveunml . of the neck, bodv 
and tail acted. If Hie hiid wiHied to de- 
scend the wines wine fur a moment col- 
lapsed; and when again expanded with an 
altered inclination the momentum gaineil bv 
the rapid dosopiit seemed to iir-o tlie bird 
upwards will, the even am] steady rii..v<- 
nient of a paper kite. Tn the .ase of im. 
bird soaring, its motion must be siiflieientlv 
rapid so that the aetion of the inelined 
Kurfaee of ,ts body m, the atmosphere may 
eounterbalanee its fpav,;. The foree to 
keep up the momentum of a body movit,.^ 


in a horizontal plane in the air (in which 
there is so little friction) cannot be great, 
and this force is all that is wanted. The 
movement of the neck and body of the con- 
dor, we must suppose, is suflicient |pr this. 
However this may be, it is truly wonderful 
and beautiful to see so great a bird, hour 
after hour, without any apparent exertion, 
whetding and gliding over mountain and 
river. — D arwin XaturalisCs Voyage around 
the World, eh. 9, p. 186. (A., 1898.) 

2280. MOVEMENT UNIVERSAL IN 
PLANTS — Generally Spiral in Character — 
I'ircnmnutaMon, — d’he most widely preva- 
lent movement is essentially of the same 
nature as that of the stem of a climbing 
plant, which bends successively to all points 
of the compass, so that the tip revolves. 
This movement has been called by Sachs 
“revolving nutation”; but we. have found 
it much more convenient to use the terms 
rircumnntj^tion and circumnutatc. As wc 
shall say much about this move- 

ment, it^ wfll be useful here briefly to de- 
scribe its* nature. If wc observe a cireum- 
mitaling stepi, whieh hiippens at the time 
to be bent; we will say, towards the north, 
it will be found^ gradually to bend more 
and more easterly, until it faces the east; 
and so ofiwards to tho south, then to the 
west, and back again to the north. If the 
movement had been quite regular the apex 
would have described a circle, or rather, us 
the stem is always growing upw’ards, a cir- 
cular spiral. But it generally describes ir- 
regular elliptical or oval figures; for Ihe 
apex, after pointing in any one direction, 
commonly moves back to the opposite side, 
not, however, returning along the same lino. 
Afterwards other irregular ellipses or ovals 
are successively d(*seribed, with their longer 
axe.s direet^d to dilTerent points of the com- 
pass. ^^'hi]st describing such figures the 
apex often travels in a zigzag line, or makes 
.‘'inall subordinate loops or triangles. In 
the ease of leaves the ellipses are generally 
narrow'. — D.\ kw'i\ Potrrr of Movement in 
Phinls, eh. 1, p. 1. (A., 1900.) 

2287, New Remits 

HffK'btd by Ccasrlrsfi Striving — Excels of 
( 'j rrii m n via t ion . — Apparently every growing 
part of every plant is eojitinually cireumnu- 
tating ‘i*28r>), tlio often on a small senlo. 
Even flic stems of .«eedlings before they 
have broken through the ground, ns w'ell as 
ilicir buried radicles, eireuinnutate, as far 
as the pressure of the surrounding earth 
permits. In this universally present niovo- 
nient we have the basis or ground w'ork for 
the acquirement, acconllng to the requir<'- 
ments •)f the plant, of the most diversified 
movements. Thus, the groat sweey)s made 
by the stems of twining plants, and by the 
tendrils of other climbers, result from a 
mere inei^*asr in the amplitude of the or- 
dinary movemeTii of eireumnutntion. The 
position which young leaves and other or- 
gans uI!Iinatoly a.ssnme is acquired by the 
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circumnut4iting movement being increased 
in some one direction. The leaves of 
various plants are said to sleep at night, 
and it will be seen that their blades 
then as^me a vertical position through 
inodilied circumnutation, in order to pro* 
tect their upper surfaces from being 
<;liiIlod through radiation. The movements 
of various organs to the light, which are so 
general throughout the vegetable kingdom, 
and occasionally from the light, or trans- 
versely with respect to it, are all modified 
forms of circumnutation, as again are the 
equally prevalent movements of stems, etc., 
towards the zenith, and of roofe towards 
the center of the earth. — D ahwin Power of 
Movement in Plants, ch. 1, p. 3. (A., 1900.) 

2288. MOVEMENTS, AUTOMATIC— 

Education Makes Pcflrx Avtion Habitual 
* 4 i)ul Easy — Superfluous Activity Eliminated. 
— In our first attempts to write, to cipher, 
to play on an instrument, to or in 

any other work of mechanical sBEthe in- 
ward sense of labor and dillicuTt^iS corre- 
sponded to by the number of awk,ward»^nd 
irrelevant gesticulations. T)n tho*other hand, 
in the last stage of consvynmateci facility 
and routine, tlie consciousness is almo.-.t 
nothing; and the general quietude of the? 
body demonstrates tliat the course of power 
has now become narrowed to the one 
channel necessary for the exact movements 
required. This is a sort of educate<l imita- 
tion of the primitive rellcx movement ad- 
duced at the outset; the comparison is so 
striking as to suggest to pliysiologists the 
design it ion of secondary relle.x or automat- 
ic for the habitual movements. A man at 
a signal-post, after long habit, is subjeettd 
to little or no nervous inlluence, except in 
tlie single thread of connection between a 
I’crtain figure d<*pieted on the eye and a cer- 
tnin movement of the hand; the collaterals 
of the primitive wave have died away, and 
the ac<‘ompanying consciousness has fallen 
to a barely discernible tra<’e. — 1»aix Mind 
and Itody, ch. 4, p. 14. (Hum., ISSO, ) 

228i>. Mental Association 

Tools to Uepeat Itself — tirok I c rts- 
learned by Ileariny Ixet'ilation. — .V series 
<if movements repeated in a certain order 
bnd to unroll themselves with peculiar ease 
in that order forever afterward. Num- 
ber one awakens number tno, ami that awa- 
kens number three, and sti on, till the hi"! 
is produced. A habit of this kind once be- 
come inveterate may go on automatically. 
And so it is with the obj{*ets with which 
oiir thinking is concerned. With some per- 
sons each note of a meloily, heard but once, 
will accurately revive in its ])ropor sequence, 
^‘uall boy.s at school learn the inllections 
many a Greek noun, adjective, or verb 
Iioni the reiterateil recitations of the iqiper 
classes falling on their ear as they «it at their 
desks. All thi.s happens with no voinntary 
Hlort on their part, and with no thonglit 


of the spelling of the words. — J ames Pay- 
chology, vol. i, ch. 14, p. 654. (H. H. & 

Co., 1899.) 

2290. Muscular Activities 

Eepressed or Reenforced by Volition — Fa- 
tigue Requires Exertion of the Will. — Each 
individual movement [in walking] suggests 
the succeeding one, and the repetition 
continues until, the attention having been 
rc<*alb*d, the automatie impulse is super- 
seiled by tl»e control of the will. Further, 
tlie din-ction of tlie movement is given by 
the scn.se of sight, wliieli .so guides the 
motions of our legs that we do not jostle 
our fellow passeiigms or run up against 
lamp-posts; and tlie same sense directs 
also tlieir gcn(*rul course along the line 
that habit has rendered most familiar, 
altbo at the coinmeiiccmcut of our walk w'C 
may have intended to take some other. Sup- 
pose our walk to be so prolonged, however, 
that the sense of fatigue comes on before 
we have reached its appointed conclusion. 
This calls oil* our attention from what is 
going on in the mind to the condition of the 
body; and in order to sustain the move- 
ments of locomotion a distinct exertion of 
the will comes to be retfhisite for each. 
With the increasing sense of fatigue an in- 
creased ellort Ix'comes ncce^^sary, and at last 
even the most determined volition may find 
itM'lf nnablc to evoke a respondent move- 
ment from the exhausted muscles. — C aupen- 
TKH Mental Ehqswlogy, bk. i, ch. 1, § 10, p. 
is. (A., 1900.) 

2291. Voluntary and In^ 

roln n ta ry Actir i ty ( \j ni bined — Wa Ik i tty. R u ti - 
titny. Writing, Etc., Done (Tiicfly by Reflex 
At'lion — \'olition May Eccome a Hindrance. 
— Ucllcx acts jicrformcd under the intlueuce 
of the rellectiiig jiower of the spinal cord 
are O'Neill ially indopeiidont of the brain, and 
may bo jicrfonncd pci b elly w! cn the brain 
is M']>arattd fioni the cord. [It may be af- 
lirmcMl] tb.’t tlu'se include a much larger 
number < f t’ e natural and purposive move- 
ments < f the b wer auiicals than of the 
warm-blood(d aniircls and man; and that 
over nearly all of tlicm tlic mind may exer- 
cise, tlirouuh the higher Tuavc-contci s, some 
control, determining, directing, biiulering, 
(»r motlifying tbom. cither by <iircct action, 
or by its jinwir o\i'r as«^ociatcd niuscdcs. 

To those instances of spinal leflex action 
>ome add yet many move, ir.cluding nearly 
.ill tlie acts which sceis to be p.'rformovl 
unconsciously, sucli as tbo^c <T walking, 
running, writing, and the like, for these 
are really involuntary acts. It is true that 
at tlieir first performances they are volun- 
tary, that tliey require education for their 
]>erfection, and are at all times so constantly 
performed in obedience to a mandate of the 
will Hint it is dillicult to believe in their 
essentially involuntary nature. Hut the 
will really has only a contn>lling power 
over their performance : it can hasten or 
stay them, but it has little or nothing to 
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do with the actual carrying out of the effect. 
And this is proved by the circumstance that 
these acts can be ])erformed with complete 
mental abstraction; and. more than this, that 
the endeavor to carry them out entirely 
by tlie exercise of the will is not only not 
beneficial, but positively interferes with their 
harmonious and perfect p(‘rfonnance. Any 
one may convince himself of this fact by 
trying to take each step as a voluntary act 
in walking down-stairs, or to form each let- 
ter or word in writing by a distinct exercise 
of the will. — Bakek liandhaok nf 
ology, vol. ii, cli. 18, p. 102. (\V. \V., 1885.) 

2202. MOVEMENTS OF BARTERS 
CRUST Terra Finna" a Delusion . — 'I'he 
folds and corrugations of tht5 strata and 
the nunierous dislocations by which rocks 
of all kinds are traversed clearly demon- 
strate that movements of the solid crust 
have taken place. Sin-li crustal disturbances 
are probably in chief measur(‘ due to the 
fact tliat the earth is a cooling body. As 
the solid crust sinks down upon the cooling 
and contracting nucleus, it must occupy less 
superficial spa(*e. lleme its rocky frame- 
work be('om(*s subjected to enormous tan- 
gential s(|ueezing and compression, to which 
it yields by bending and folding, by frac- 
ture and d i s p 1 a ce m en t. — Ge i k i e Ka rth 
Sculpture, ch. 1, p. 13. (G. P. P., 18h8.) 

220;5. MOVEMENTS OF FLYING-FISH 

— A 7' rue T light — i'rar JJrircst the FisJi info 
Alien Element of Air . — I have had frecpient 
(.('(-asions to obsei vc the llying-fishes atten- 
tively. I am eonlident not only that they 
change the direction of their (light, but that 
they raise or lower their lino of moveanent 
repeatedly, without returning to the water. 

1 avoid the word ‘'falling'’ designedly, for 
all the acts of th(*se fislu's duriTig their tligiit 
seem to mo completely voluntary. They 
raise themselves from the surface of 'the 
water by rapidly rejjeated blows Avitb the 
tail, and more than once have I seen tlnaii 
descend again to tin; surface of the water in 
order to repeat this movement; thus renew- 
ing the im[)ulse and enabling themselves to 
continue, for a longer time their j)assago 
through the air. Their changes of dir<>ction, 
either to the right aiid left * r in rising and 
descending, arc* not due to the, beating of tln^ 
wings, that is to say. of the great pectoral 
fins, but sim])ly to an inflection of the whole 
surface, in one oi' the othci' direc;lion. bv the 
contraction of tin* nm-clcs c'cmt rolling the 
action of the lia-iays, tiu*ir pressuie against 
the air determining tfie iiKivement. The 
flying-fish is jn hot u living shuttlecock, 
capable of directing its own course by the 
bending of its large fins. It piaibalily inain- 
tains itself in the aii' until the nec(‘ssiiy (A 
breathing compels it to return to thi; water. 

1 he motive of ^its flight seems to me to be 
fear; for it is always in the immediate 
neighborhood and in front of the vessel that 
they are seen to rise; or perhaps at a dis- 
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tance when they are pursued by some large 
fish. — Agassiz Journey in Brasil, ch. 2, 
app., p. 522. (II. M. & Co., 1896.) 

2204. MOVEMENTS OF MUSCLES 
ASSIGNED TO CENTERS IN THE BRAIN— 

J)r. K. \V. Amidon in 1880 [succeeded in 
lo<*alizingJ the heat produced [in the brain] 
by voluntary miiseular eontraetions. Apply- 
ing a number of delicate surface-thermom- 
eters simultaneously against the scalp, he 
found that when dill'erent muscles of the 
body were made to contra et vigorously for 
ten minutes or more, diirerent regions of the 
scalp rose in temiierature, that the regions 
were well loealizecl, and that the rise of Umi- 
perature w’as often considerably over a 
hahrenheit degree. As a result of his inves- 
tigations he gives a diagram in whieli num* 
bered regions rejireseiit the centers of high- 
est temperature for the various special 
movements which w’ere investigated, d'o a 
large (‘xtent they correspond to the centers 
for the shme movemeiiTs assigned by Ferrier 
and others on other grounds; only they 
cover more of the skuH. — J.vme.s Psifchologgy 
vol. i, eh. .3, p. 100. (II. II. & Co.. isOO.) 

2205. MOVEMENTS WITH REFER- 
ENCE TO ENDS— A J’WuUi) of Plants (wmu 

as of Animals — \'rnns\^ Ely-trap — (Uimhin</ 
'Tendril. — 'fhe faculty of making movements 
in reference to ends, anirined of animals, 
was long denied to plants. , . . To 

show’ the breaking-down of the distinction, 
it would sulliee to contrast the. rootl’d fixity 
and vegetative growth of very many lower 
animals with tlie fr(‘e locomotion of most 
mieroseo])ie a(piatie plants and of the germs 
of those not mieroseopic. Is there not an 
inde[)en<leiit movement, in response to an 
external impression, and in refenuiee to an 
end. when the two sides of the trap of 
]>i(jna’a [(»r Venus's lly-trap] suddenly en- 
close an alighted fly, cross their fringe of 
marginal bristles nver the only avenue of 
escape, remain ejuie’se'cnt in this position 
long enough te» give a small lly full opjior- 
tunily to crawl out, soon open if this hap- 
pens. but afteT elue interval shut down 
firmly u])e)Ti one of greater size Nvbieli cannot 
get out, tlu’Ji pour out digestive’ juie’os, and 
in elue time* re*absorl> the? whole? So, . . . 
w'lie*n a frea* revolving tcrnlril aveiiels wind- 
ing up itself usele'ssly around tbe stem it be- 
longs to . . . by cbaiiging from tbe 
borizontal to the vertie*al position until it 
passe-s by it, anel then rapidly re’snmes its 
horizontal swe’cp, to result in reaching a 
distant support — is it possible to think that 
these are not movements in references to 
eunls? — A sa Gray Natural Science arid AV- 
ligion, leet. 1, p. 22. (S., 1891.) 

I 221>«. MULTIPLICATION BY DIVISION 
AMONG BACTERIA — Division, or fission, is 
the commonest method of repreKluedion [af 
bacteria]. It eiceurs transversedy. A small 
indentation occurs in tbe capsule, which ap- 
pears to make its way slowly through the 
whole body of the bacillus or micrococcus 
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tintil the two parts are separate, and each 
contained in its own capsule. — Newman 
Bacteria, ch. 1, p. 16. (G. P. P., 1809.) 

2297. MULTIPLICATION, INCONCEIV- 
ABLY RAPID, OF BACTERIA- Simple fission 
requires but a short period of time to be 
complete. Heme multiplication is very 
rapid, for within half an hour a new adult 
individual can be j)roduec‘d. It has been 
estimated that at this rate one bacillus will 
in twenty- four hours produce 17,000,000 
.similar individuals; or, expressed in an- 
other way, Cohn calculated that in three 
days, under favorable circumstances, this 
rate of increase would form a mass of liviiif' 
or^^anisms wei^diin^ 7,:}00 tons, and numlxu- 
in" about 4,772 billions. Favorable condi- 
tions do not occur, fortunately, to allow of 
such increase, whi(*h, of cours(*, can only be 
lon^dily estimated. Put the above* fi^iires 
illustrate the enormous fertility of micro- 
organic life. When we remember that in 
some s])ecies it requires 10,000 or 15.000 
fully f^rown bacilli j)Iaeed end to end to 
streteh the len;;th offcan inch, we see also 
how exce(*dinn[ly small are the individuals 
<omposin;? these unse<*n hosts. — N kw.man 
Jhwtvria, ch. 1, p. 16. (G. P. J\, 1899.) 

2298. MULTIPLICATION OF PESTS 

— I uiutvn(J(d I\( suits of Coinmrrvc. — Some- j 
times we unintentionally ])i()mote the mul- I 
tiplieation of inimical species, as when we 
introduced the rat, which was not indi^^e- 
iious in the New World, into all parts of 
Ainerica. They have b(‘cn conveyed over in 
ships, and now infest a <ireat multitiide of 
islands and parts of that continent. In like 
manner the Xorwav rat fMus dicunutnus) 1 
lias been imported into Kn^rland. where it ! 
plunders our pro])erty in ships and houses. 

— Lyell (Uohxjn, ch.’;i9, p. ()6;i. (A., 1854.) 

2299. MULTITUDE OF BIRDS BY 

NIGHT IN UPPER AIR— Tchsropr lievral^ 
Thrill u(/tii)ist thv Moon . — Some idea may 
be formed of the multitude of lords which 
throng thv' upper air on favorable nights, 
during their migration, by using a P’lescope. | 
One having a two-inch object-glass will an- j 
swer the ])ur])ose. It should be focused on i 
the moon when the liirds in passing are j 
silhouetted against the glowing background. ; 
At the })roper focal distanci* they ajvpear 
with startling distinctness. In some eases 
each wing-beat can be detecte<l, and with a 
large glass it is even ])ossible to ncj-asitinally 
lecogniw the kind of bird. — O h.M'm.vx 
Bird-Life^ ch. 4, p. 56. (A., 1900.) 

2300. MUSEUM, ANCIENT, OF NAT- 
URAL CURIOSITIES — Coopn’atmu of Con- 
<jurror and Philosopher — .{Ir.randcr Aids 
Aristotle — The Lifkeum at Athens. — In the 
spring of B. C. .334, Ale.xander of Maccdon 
crossed the Hellespont and Ix'gan the famous 
campaign which left him master of all the 
countries between the Danube and the (hin- 

about the same time Aristotle, 
'vlio had been his preceptor, established a 


school at the Lykeum at Athens, and be- 
gan to gather collections of plants, animals, 
and minerals, wherewith he illustrated his 
lectures, delivered while walking up and 
down the leafy paths which wound through 
the adjacent gardens. Jn tliis undertaking 
he found in his powerful diseijile a nio.st 
wdlliiig ally; for Alexander not only con- 
tributed a vast sum of money for the pur- 
chase of rare objects, l)ut employed thou- 
sands of men to colhct and transport to 
Athens all that was strange to the (irt'cks 
in the distant countries which had yichled 
to his arms. 

To the gathering of this stupendous mass 
of matcudal may l>e trac<‘d three results of 
the highest imix/id : the a('(juisition of 

the multitudinous phy.-,ical facts which fill 
the Aristotelian treat i>es cm natural sci- 
(‘iices; .-second, tlie foreshadowing of the in- 
ductive method of reasoning; third, the pro- 
dm-tion by Thi*ophrastus, tlic kesbian, of 
a lii-story of stoiu'S, [)robal)ly based directly 
upon tlu* study of Aiistr)tle*s collections. — 
Park Uex.jamin ! nti lU rtual Pise in Elec- 
trieity, ch. 2, p. 38. (J. W’., 1S98.) 

2301. MUSIC, NATURAL INSTRU- 
MENTS OF — The ^yood-erirh’^ oj Brazil (thi’ 
'I'd no mi J — ( ’out riraiicr as of \’iolin and 
Boir. — A strange kind of wood-cricket is 
found in this neighborhood, the males of 
which produce a very loud and not unmu- 
si<*al noi>.e Iw rubbing tog(‘tlu*r the overlap- 
ping «‘dgi‘s of ilieir wing-ca-vcs. The notes 
are certainly tlie loudest and most extraor- 
dinary that 1 ever heard produced by an 
orthopterous iuMM-t. Tlie natives call it the 
Tanana., in allusion to its niUf'ic, which is a 
sharp, resonant striduhition resembling the 
syllal)les *• la-na-na, ta-na-na,” succeeding 
each other with little intermis><ion. Tt seems 
to be rare in the neighborhood. When the 
natives cajiture one they keep it in a wicker- 
work cam’ for the sakt» of hearing it sing. 
.V friend of mine kept one six days. It W’as 
lively only for two or thiei*, and then its 
loud not<’ could l>e heard from one end of 
the villagi* to tlu' other. When it died he 
gave me the spi’rinu’u, the only one 1 was 
able to ])roiun’. It is a member of the 
family Lm usl idir, a group intermediate be- 
tween till’ crickets ( Avhrt ida' ) and the grass- 
h(q)]>ers f Amidiidir ). 'File total length of 
the hotly is two inches and a quarter; when 
the wings are closed the insect has an in- 
llatctl vesitMilar or bladder-like shape, owing 
to the great ctuivexity of the thin but firm 
p.n'chmenly wing-cases, and * the color is 
wholly pale green. The instrument by which 
the tanana ])rodu||ps its music is curiously 
eontrived out. of the ordinary nervures of 
the wing-cases. In each wing-(*ase the inner 
edge, near its origin, has a horny expansion 
or lobe: on one wing this lobe has sharp 
raised margins; on the other the strong 
iiervurc which traverses the lobe on the 
other side is crossed by a number of fine 
sharp furrows like those of a file. When 
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the insect rapidly moves its wings the file 
of the one lobe is scraped sharply across 
the horny margin of the otlior, thus pro- 
ducing tlie sounds, tlie parchnienty wing- 
cases and the hollow dnimlike space which 
they enclose assisting to give resonance to 
the tones. — JIat]ES The ?^aturalist on the 
IHver Amazon^ oh. C, p. (>72. (Hum., 18S0.) 

2302 . MUSIC OF PRIMITIVE WOMAN 

— Donnstiv and Maternal Type Controls. — It 
was witli genuine pleasure that the author 
heard Mr. Cushing say tliat the women of 
Zufii, tlio they never })lay upon any of the 
niusical instruments of the tribe, sing sonj^ 
of their own, which are invariably associ- 
ated with domestic and industrial pursuits. 
As they nurse their children they croon a 
lullaby, and more novel tlian tliat are the 
little melodies Avhich they chant as they 
plant the corn or beans or nudons to en- 
courage their growth. The theory of the 
Zuni woman seems to be that there is some 
mysterious connection between the voices or 
sounds of things and their increase. When 
she kneels by her stone bread- making trough 
she sings a song which has many little imi- 
tations of the mealing-stone. Tlu' theory 
in her mind is that tlie implement will do 
far better work under those circumstances. 
It is the same when she sings to her baby. 
Her boy she calls her little man, and speaks 
of all she hopes he may become, believing 
that these are necessary to his growth. 
This serious intent goes through all her 
music. — Mason tiharc in Primi- 
tive Culture, eh. 8, p. 17(1. (.\., 18P4.) 

2303. MUSIC, PLAINTIVE— 

Appeals to the i'omniun People. — Even on 
joyous occasions the lower classes love melo- 
dies that are mournful, and their music in 
general tends to plaintive feelings and 
melancholy. — F lacji Lhr Tanz hei den Cric- 
chen (a Lecture). (Translated for tieienti/ie 
Hide-Liphts.) 

2304. MYRIADS OF SUNS— One i/?w- 

dred Million Stars. — We find for the total 
of stars down to the 14t}i magnitude inclu- 
sive the number, already diflicult to imagine, 
of forty-four millions. 

Eut these are not all the stars. Already 
even the powerful teleseo]»es eonstriH'tcMl in 
recent years have peiietrat^ I the depths of 
immensity so far as to di.-,eov(*r stars of the 
15th magnitude, and the stellar statistics 
have now risen to one hundud millions! 
Celestial phot<)graphy penetrates further 
still, and the numbers become s(* enormoii^ 
that we aie oviuvvhelmed by their wei^dit 
without und'-rstanding thcMu • 

One hundr<‘^l niilli()ns oA stars! This ^^ives 
17,000 stars for each of tTm.e which we see 
■with the naked (*ve — s(‘venteen times more 
than we can count in both hemisph<*re.s 'Ve 
shall shortly estimate the distances which 
separate them, and the incomparable space 
over which their empiric extends. 

One hundred millions of suns similar to 
ours, and sui rounded by worlds counted 


by thousands of millions! These are, un- 
questionably, very amazing numbers, and it 
would not be surprising if they should not 
be at once realized in theii: prodigious mag- 
nitude by our brains, unaccustomed to such 
enormous figiires. We may remark, how- 
ever, in passing, that a number well under- 
stood tells more than the finest phrases. — 
Flammakion Popular Astronomy, bk. vi, ch. 
4, p. 587. (A.) 

2305. MYSTERIES OF ARCHEOLOGY 

— A Pace \'anishcd 'without a Record . — 
Wlien, why, or by whom [the mounds of 
North America 1 were erected as yet we know 
not. The Indian tribes, tlio they look upon 
them with reverence, have thrown no light 
upon their origin. Nor do the contents of 
Iho mounds themselves assist us in this 
in(|uiry. Several of them have been opened, 
and in making the streets of Milwaukee 
many of the mounds Jiave been entirely re- 
moved ; but the only result has been to show^ 
that they arc not sejiulehral, and that, ex- 
<*epting by accident, they contain no imple- 
ments or ornaments. ^ 

Ihider these eircumstanees speculation 
would be useless; we can but wait, and hoja* 
that time and perseverance may solve tlu? 
problem, and ex]>lain the nature of these 
remarkable and mysterious monuments. — 
Avebuky Prehistoric Times, ch. 8, p. 257. 
(A., 1900.) 

230(>. MYSTERY AMID THE MOUN- 
TAINS — Lake witlumt Tributary or Outlet— 
('rater Lake — .1 Mountain l\'ak Obliteratf d, 
— Crat(*r T^-ake has been desiaibed by 0. E. 
Dulton, and is considered by him as w'orthy 

a high rank among tin* wonders of the 
world. It is situated in the Easeade ^loiin- 
tains, in northwestern Oregon, thirty miles 
north of Klamath Lake, at an elevation of 
(\2’h) feet abovt* tlie sea. It is nearly cir- 
cular, without ])ays or promontories, . . . 
end is from five to six miles in diameter, 
llie elifl's of dark basaltic rock encircling it 
rise precipitously to heights varying from 
900 to 2.200 f('et, and nowhere ofl'(*r an easy 
means of access to the basin w'ithin. 7'liey 
plunge at oiue into deep w'ater, without 
h*aviug even a platform at the water’s edge 
wide enough for one to walk on. There aie 
no streams tributary to the lake, and no 
visible outlet. The w'aters ])rol)ably eseapt' 
by percolation, as the pieeipitation of tlie 
region is in excess of evaporation, and if mi 
escape w’<'re not furnished the basin would 
be filled to overflowing. . . 

The sounding-lino lias shown that (hatrn* 
T^ake has a maximum deptli of 2,000 bet 
Mid is the deepest lake now known in Nortli 
America, its nearest rival being Lake Tahoe. 
The full depth of the basin, measured from 
the crest of the enclosing clitFs, is from 
2,900 to 4,200 feet. . . . 

More remarkable, however, than the 
unique sc<*nie features of Crater Lake is the 
story of its origin. The site of the great 
deprcjsion was once occupied by a volcanic 
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mountain which reached far above the high- 
est point on the cliffs now enclosing it, and 
was probably as conspicuous a member of 
the sisterhood of mountains of which it 
formed a part as any of the neiglibor- 
ing peaks, but the once prominent pile has 
been removed so as to leave the profound 
gulf that now fascinates and startles the ob- 
server. The character of the sculpturing on 
the outer slope of the truncated mountain 
shows that it tvas eroded, both by streams 
and by glaciers, before the catastrophe that 
carried aw.ay its summit and left only a 
hollow stump to mark the site of the ice- 
crowned peak that formerly gleamed in the 
sky. — R ussei>l Lakes of yorth America, ch. 
1, p. 20. (G. & Co., 180.5.) 

3 . 307 . MYSTERY AS TO CONSTITU- 
TION 9F THE EARTH — An Uiwolved Prob- 
lem — No Dogmatism agon the t'nknomn . — 
From this summary of the speculative views 
v.’hich have been entertained upon the sub- 
ject of the physical condition of the earth's 
interior, it will be clear that at present we 
have not sufTicient evidence for arriving at 
anything like a uefinite solution of the 
problem. The conditions of tempera tun* 
and pressure which exist in the int(*rior of a 
globe of such vast dimensions as our earth 
are so far removed from those which we can 
imitate in our experimental inquiries, and 
it is so unsafe to push the application of 
laws arrived at by the latter to the extreme 
limits required by the former, that we shall 
do well to pause before attem])ting to dog- 
matize on such a ditlicult question. — Judd 
Volcanoes, ch. 11, p. 821). (A., ISqq.) 

3 . 308 . MYSTERY AWAITING SOLU- 

TION— > science Pver Ijookn toiranl the Pnture,, 
— It is believed that we understand how the 
more compact and stonelike variety of tull' 
was deposited, since similar accumulations 
are formed where waters saturated with 
calcium carbonate deposit that salt on ac- 
count of the loss of carbonic acid, 'hhe den- 
dritic tufT may also have been j>recipitate«l 
in a similar manner, or perhaps through 
the ag<*ncv of low forms of ])Iant life. 'I'lie 
mode of origin of the tulT with well-delined 
crystals, how’ever, is still unknown, altho 
both geologists and chemists have sought 
diligently to di.scover the secret of its forma- 
tion. The open cellular structure of the 
crystals, as well as tlu'ir forms, suggest that 
they are pseudomorphs : that is, having a 
false form, or a form not assumed by cal- 
cium carbonate on crystallizing, but result- 
ing from the alteration or replacement of 
some other mineral. This suggestion only 
removes the difticulty one step farther, how- 
ever, since the nature of the original min- 
eral is still unknown. — Hussr.i.u Lakes of 
North America, ch. 6, p. 111. (G. & Co., 

1895.) * 

3 . 309 . MYSTERY BEHIND EVOLU- 
TION — Cause Carried Farther Daek in Time, 
— It [the evolutionary hypothesis] does not 
solve — it does not profess to solve — the ulli- 
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mate mystery of this universe. It leaves, 
in fact, that mystery untouched. For, grant- 
ing the nebula and its potential life, the 
question whence they came would still re- 
main to bailie and bewilder us. At bottom 
the hypothesis does nothing more than 
“ transport the conception of life’s origin to 
<in indefinitely distant past.” — Tyndalt.. 
Pragmenls of ticicncc, vol. ii, ch. 8, p. 133. 
(A., 1897.) 

3310. MYSTERY EXPLAINED— TV 

linking of (in at Stones through the Action 
of Worms. — Farmers in England are well 
aware that objects of all kinds, left on the 
surface of pasture-land, after a time disap- 
]*ear, or, as they say, work them.selves dowm- 
wards, llow' powdered lime, cinders, and 
heavy stones can work down, and at the 
same rale, through the matted roots of a 
grass-covered surface, is a question wdiich 
has prf)bably never occurred to them. . . . 
When a stone of large size and of irregular 
shape is left on the surface of the ground, it 
rests, of (ourse, on the more protuberant 
parts: but worms soon fill up with their 
fastings all the hollow" spaces on the low’er 
side; for, as Tlensen remarks, they like the 
shelter of stones. As soon as the hollow"S. 
are tilled up the worms eject the earth which 
they have swallowed beyond the eireumfer- 
(‘iice of the stones, and thus the surface of 
the grouiul i.s raised all round the stone. As. 
the burrows excavated directly beneath tho 
stone after a time collapse, the stone sinks 
a little. Hence it is that boulders which at 
some ancient period have rolled down from 
a rocky mountain or dill* on to a meadow' at 
its bas(*. are always somewliat embedded in 
the soil: and. when removed, leave an ex- 
a< t iniprc'^sion of their lower surfaces in tho 
umhu'lying line mold. If. however, a boulder 
is of such huge dimensions that the earth 
beneath is ke])t dry, such earth will not be 
inhabited by worms, and the boulder will 
not sink into the ground. — D.vuwin Forma- 
tion of Wgitable Mould, ch. 3, p. 42, 
(Hum.. 1SS7.) 

3.311, MYSTERY LIES BEHIND 
EVERY THEORY — Limitations of Human 
Mind. -\{ i'> very frequently said, in oppo- 
sition to the transmutation theory [or de- 
vi’lojuncnt liypothcsisj, that it does indeed 
fully c\]dain those phenomena by inherit- 
am*(' and adaptation, but that it does not at 
the same time explain these ]>ropertics of 
organic matter, and that therefore we do not 
arrive at first causes. 3'his objection ift 
quite correct, but it a])plics equally to all 
explanations of ])henomena. We nowhere 
arrive at a knowledge of first causes. The 
origin of every sinqile salt-crystal, which we 
obtain by evaporating its mother-liipior, is 
no less mysterious to us. as far as concerns, 
its lirst cause, and in itself no less ineoni- 
prehensibb' than the origin of every animal 
which is developed out of a simple cell. In 
explaining the most simple physieal or 
chemieal phenomena, as the falling of £L 
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stone, or tlic formation of a chemical com- 
bination, wo arrive, by discovering and es- 
tablishing the active cau'^ses — for example, 
the gravitation or the chemical allinity — at 
other remoter jdieiiomeiia, which in them- 
selves are mysterious. This arises from the 
limitation or relativity of onr powers of un- 
derstanding. We must not forget that hit- 
man knowledge is absolutely limited, and 
possesses only a relative extension. It is, 
in its e>s(‘nce, limited by the very nature of 
our senses and of our brains. — H akcket. 
History of CrcatioUf vol. i, ch. 2, p. 31. (K. 
P. & Co., ]S<){).) 

2812. MYSTERY OF CHEMICAL 
ACTION — Force Aiqmrenthf Inoperntire or 
Lost — Faith in Iauc Leads to \rw Discorrr- 
ics. — It is perfectly true that we cannot al- 
ways trace a force by its actions, tho we 
admit its conservation. Oxygen and hydro- 
gen may nanain mixed for years witliout 
showing any signs of cliemical activity; 
they may be made at any given instant to 
exhibit active re^^ults, and tlieii assume a 
new state, in which again tliev appear as 
passive bodies. Now, tlio we cannot clearly 
explain what tlie chemical force is doing, 
that is to say, what are its elVects during ; 
the three p<‘riods before, at, and after the ^ 
active comi)iiiation, and only by very vague , 
assumption can approach to a feeble concep- | 
lion of its respective states, yet we do not 1 
suppose tlie cieation of a new portion of 
force for tlie. active moment of time, or the 
less believe that the forces belonging to the 
oxygen and hy<lrogen exist unchanged in 
their amount at all these periods, tho vary- 
ing in their results. A part may at the 
active moment be thrown oil’ as mechanical 
force, a part as radiant force, a part dis- 
posed of we know’ not how ; but believing, 
by the princijile of conservation, that it is 
not increased or destroyed, our thoughts are 
directed to search out Avliai at all and every 
period it is doing, and how’ it is to be recog- 
nized and measured. A problem, foundeil on 
the physical truth of Nature, i.'> ?>tate<l, and, 
being stated, is on ilic way to its solution. — 
Fauaday The Consf rvation of Force (in 
(U)rrclatio)i and Conservation of Forces)^ p. 
380. (A., 1808.) 

2818. MYSTERY OF CONSCIOUS- 
NESS- .I/craor/y Admits of Xo FJjrjdaiKifion. — 

A word, in closing, about the metaphysics 
involved in remembering. According to the 
assumptions of this bo(»k, thoughts accom- 
j'any the brain’s workings, and those 
thoughts are (ognitivc of l•(‘alities. The 
whole relation's one which we can only 
wiite down empirically, confessing that no 
glimmer of explanation of it is yet in sight. 
That brains should give rise to a knowing 
consciousness at all, this is the one mystery 
which returns, no matter of wdiat sort the 
consciousnc'^s and of wh it sort the knowl- 
edge mav be. — J \mes Psych(doffy, vol i ch 
16, p. 687. (11. 11. 


2814. Molecular Motion 

(knuiot Fxplam Thought and Feeling — Two 
Incomprehcnsihles. — Four years ago I wrote 
thus : “ Do states of consciousness enter as 
links into the chain of antecedence and se- 
cpienco which gives rise to bodily actions? 
Speaking for myself it is certain that 1 have 
no power of imagining such states inter- 
posed between tho molecules of the brain 
and inlliiencing the transference of motion 
among the molecules. The thing “ eludes all 
mental ])resenlalion.^’ Hence an iron 
strength seems to belong to the logic which 
(daiins for tlie brain an automatic action 
nninlluenced by consciousness. But it is, I 
believe, admitted bv those wdio hold the 
automaton theory that states of conscious- 
ness are produced by the motion of the mole- 
cules of the brain; and this production of 
consciousness by molecular motion is to me 
(juite as unpresentable to the mental vision 
as the prodmdion of molecular motion by 
< onseiousness. If I reject one result I must 
reject both. /, hoircrcr, reject neither, and 
thus stand in the presence of tw^o Incomprc- 
hcnsibles instead of one Incomprehensible.” 
Here I secede from the automaton theory, 
tho maintained by friends who have all my 
esteem, and fall back upon the avowal w'hich 
occurs with such w’earisome iteration 
throughout the foregoing pages; namely, 
my own utter incapacity to grasp the prob- 
lem. — T yndatl Fnufments of Science, vol. ii, 
ch. 15, p. 407. (A.,' 1000.) 

2815. The AlLembraeing 

Frotdem — Fxplanations that Do Sot Ex- 
plain . — Why not “ ])ool ” our mysteries 
into one great mystery, the mystery that 
brain-jirocesses occasion knowh*dg(‘ at all? 
It is surely no ditlerent mystery to feel my- 
self by means of one brain-process writing 
at this table now’, and by nu'ans of a dilTer- 
<iit bra in- process a ye.ir hence to remember 
myself writing. -\ll that psychology can do 
is to seek to d(‘t ermine w'hat the several 
brain-pi’oces.ses are. . . . But of “ im- 

ages n'produced,” and “ claiming to repre- 
sent,” and “ put together by a unifying 
aetusX I have been silent because such ex- 
pressions eitlier signify nothing or they are 
I Illy roundabout ways of simply saying that 
the ])ast is known wh<*n certain brain con- 
ditions all* fullilled, and it sfeins to me that 
the straightest and shortest w'ay of saying 
(hat is tlie best. — J a.mks Psychology ^ vol. i, 
ch. 16, p. 680. (H. H. & (’o.,‘ 1800.’)* 

2810. MYSTERY OF EVIL— 

of Ij'ibnitz — Limitation of the Divine Power 
— Phi to Finds Matter the Source of All 
Evil. — Leibnitz, in bis famous theory of 
optimism, argued that a perfeet world is in 
the nature of things impossible, but that 
the w’orld inwhicli we live is the best of ])os- 
sible w’orlds. The limitation of the Crea- 
tor’s power is made somewhat more expUeit- 
ly by Plato, wdio regarded tlie world as the 
imperfeet realization of a divine idea that 
in itself is perfect. It is owing to the in- 
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tractableness and vileness of matter that the 
divine idea finds itself so imperfectly real- 
ized. Thus the Creator's power is limited 
by the nature of the material out of which 
he makes the world. In other words, the 
world in which we live is the best the Crea- 
tor could make out of tlie wrt'tohed material 
at his disposal. Matter is endowed with a 
diabolical character of its own. — Fiske 
Through Nature to (Jody pt. i, ch. 3, p. 13. 
(H. M. & Co., 1900.) 

2317. MYSTERY OF EVOLUTION 

— la Part of the Mystery of Life — Problems 
Unanswered . — 'Fhe process of organic evolu- 
tion is far from bein<^ fully understood. We 
can only suppose that as there are devised 
by liuman beinj^s many puzzles apparently 
unanswerable till the answer is j^iven, am! 
many necromantic tricks which seem impos- 
sible till the mode of performance is shown ; 
so there are apparently incomprehensible 
results which are really achieved by natural 
])rocessos. Or, otherwise, we must conclmle 
that since life itself proves to be in its ulti- 
mate nature inconceivable, there is probably 
an inconceivaible element in its ultimate 
working's. — S cknieu Pwlogify pt. iii, ch. 1 I a, 

p. 574. (A., 1900.) 

2318. MYSTERY OF EXTENDED 
CONSCIOUSNESS— through Tools and 
I mplemcnts . — With the i)oint of a cane we 
can trace letters in the air or on a wall just 
as w’ith the finf^er-tip, and in so <loinjr feel 
the size and sliapc of the path d(*scril)cd by 
the cane’s tip just as immediately as. with- 
out a cane, we should feel the patl\ described 
by the tip of our fntirer. Similarly the 
draftsman’s immediate ])erce])tinn se»Mns to 
be of the ])oint of his pencil, the surireoirs 
of the end of his knife, the duelist’s of the 
tip of his rapier as it plunges throuirh his 
enemy's skin. W hen on the middle of a vi- 
bratiiiLj ladder, we feel md. <.nly our b‘cl «m 
the round, but the ladder’s feet aj^ainst the 
^^round far below. If we shake a locked 
iron ;4ate we feel the miildle, on which our 
hands i-est, mov<*, but we eijnally fed the 
stability of the ends where the hintres and 
the lock are, and we seem to feel all three 
at once. And yet the place wheia* the c<ui- 
tact is received is in all these cases tfie skin, 
whose* sensations acceu’dinirly are sometimes 
interpreted as objects on the surface, and at 
other times as objects a Ion" distance otV. — 
Jamks l*syrh(}loifi/, vol. ii, ch. 17, p. 37. (11. 
II. <5: Co., 1899.) 

231 0. MYSTERY OF FLIGHT— -Seow- 
ing Defiance of U ra ritat ion . — “The way of 
an ea"le in the air” was one of the ihinirs 
of which Solomon said that “he knew it 
Kot.” No wonder that the wise kin" reck- 
oned it amon" the ^reat mysteries of Na- 
ture! The force of ^gravitation, tho its ex- 
act measure was not ascertained till the 
days of Newton, has been the most familiar 
In all a"es of mankind. How, 
Iben, in violation of its know'll etTects could 
heavy bodies be supported upon the thin 


air, and be /gifted W’ith the power of sustain- 
in" and directin" movements more easy, 
more raf)id, and more certain than the move- 
ments of other animals upon the firm and 
solid earth? No animal motion in Nature 
is so strikirifi; or so beautiful as the 

Scythe-like aweep of wings, that dare 

The headloug plunge tkroxigii eddying gulfs uf air. 

— Lonofkllow, Wdystde Inn. 

Nor will the wonder ceaMC when, so far 
as the me<4ianieal problem is concerned, 
the mystery of lli"ht is solved. If we wish 
to see how material laws can be bent to 
purpose, we shall study this problem. — A r- 
OYLT. Reign of Law, ch. 3, p. 77. (Burt.) 

2320. MYSTERY OF GEOLOGY— 

Lake of Uiu .rplaim d Origin — We Find It 
Amid the Mountains — Luke liasin Once the 
Red of a Olurirr. — The soundinj»-line has 
shown that laike Chelan is over eleven hun- 
; died fc<*t deej), but its full dcjilh remains 
! to be determiiKMl. In several soundings 
! made by the writer in its central and west- 
ern ])ortions, no bottom was reached at the 
; deptli indicated. The surface of the lake is 
! but 9.3U fi‘el above the* sea, so that the bot- 
tom of the trough is below' sea-h-vcl. . . . 

Ilow' the great gash in the mountain, fully 
! one hundred mih's long, and now’ filled for 
I more than a thousand feet in depth by the 
■ lake, was formed is not easy to cxi)lain. 
Previous to the birth of tho present lake the 
valley w:as ()ccu])ied by a large glacier wiiich 
flowed through it. and joine<l another great 
ice-stream in tlu' canon of the Columbia. 
The ice smootheil tlie prc'cipices of rock and 
piled uj) moiaiiH‘s on the more g(‘ntle slo])e3 
at tlu‘ east end of the valley, i)Ut that the 
main depre-^sion e\iHi<*d Ix'fore tlie glacial 
invi-ion is evidtmt and is in harmony with 
the histori(‘s of many other valleys in the 
Cordilleran region. 3'he valley has a still 
more ancient history, and in Tertiary, or in 
p.ait p<*rha{is in jU'c-l\*rtiary times, was ex- 
cr.vatcd in the hard granite, now’ seen in its 
cnchtsing walls by tlu* -‘low wt*ar of streams. 
It is :i str('a?n-cnt channel, hut W’here the 
stream roso that did the work, or whenee it 
linwed. rem.iiiis to be determiiU'd by a earc- 
ful study of all the facts bearing on the 
pi’ohlem. — Bi ssKi.i, tnikes of North Americay 
eh. f, p. (Id. (C. vl' (\i.. 1S!).'>.) 

i 2321. MYSTERY OF GLACIAL 

; EPOCH e have as yet no eliu* to the 
j >«Mirce of this gre.at ami siuldi'ii change of 
1 elimati* [that prodm*(‘d the (Baeial (^po<'h]. 
I \‘arions >ngge'-t it^ns have bt'en madt', among 
others that formerly the inclination of the 
earth’s axis was greater, tw that a suhimu’- 
.■^iou of the continents under water might 
have produced a decided increase of ('<dd : 
but none of these explanations arc satisfac- 
tory, and seieiiee has yet to tiud any cause 
which accounts for all tin* pluiiouu'na I'on- 
neeti-d with it. It seems, howevei*. um[ues. 
tiouahle that since the opening of the 
'Tertiary Age a eosmie summer and winter 
have succeeded each other, during which a 
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tropical heat and an arctic cold have alter- 
nately prevailed over a great portion of the 
present temperate zone. — A (}assiz (hological 
Sketches, ser. i, ch. 8, p. 210. (H. AI. & Co., 
1896.) 

3322. diiferent ex- 

planations of this wide-spread refrigeration 
[of the Glacial epoch] are stated and brielly 
•discussed. To ac(*oiint for it seems to me, 
in the present state of oiir knowledge, the 
most perplexing of all the problems which 
this epoch presents. — Bon.nky Icr-u^rk, 
Present and Past, prof., p. 9. (A., 1896.) 

2323. MYSTERY OF HEREDITY— 

In the case of self-division, where the whole 
organism falls into two halves, in the for- 
mation of buds, where a considerable por- 
tion of the whole body, already more or less 
developed, separates from the producing in- 
dividual, we easily understand that the 
forms and vital phenomena siiould be the 
same in the producing and produced organ- 
ism. It is much more diihcult to understand 
in the formation of germ-buds, and more 
difiicult still ill the foniiation of germ-cells, 
how this very small, quite undeveloped jior- 
tion of the body, this grou]) of cells, or this 
single cell, not only directly takes with it 
certain parental qualities into its independ- 
ent existence, hut also after its separation 
from the parental individual develops into 
a maiiy-celled body, and in this repeats the 
forms, and vital phenomena of the original 
producing organism. — Haeckel History of 
Preation, vol. i, cli. 8, p. 199. (K. P. & Co., 

1890.) 

2324-. MYSTERY OF INTERACTION 
OF MIND AND BRAIN — Incorporation of 
the Two Impossible — Succession in Time — 
Interchange of Subject and Object. — When, 
therefore, we talk of incorporating mind 
with brain we must he held as speaking un- 
der an important reserve or qualilication. 
Asserting the union in the strongest manner, 
we must yet deprive it of the almost invin- 
cible association of union in place. An ex- 
tended organism is the condition of our 
passing into a state where there is no exten- 
«ion. A human being is an extended and 
material ma‘is, attaclicd to which is the 
power of becoming alive to feeling and 
thought, the extreme remove from all that 
is material; ji condition of trance wherein, 
while it lasts, tlie material dro])s out of 
view — so mucli so that we have not the 
power to represent the two extnunes as 
lying side by side, as container and con- 
tained, or in any other mode of local con- 
junction. The condition of our existing 
thoroughly in ,the one is tlie momentary 
eclipse or extinction of the other. — B ai.v 
Mind and Body, ch. 0, p. :u. {Hum., 1880.) 

2325. MYSTERY OF lAPE-SdeMifc 
Explanation Often Mere Restatement. — Not 
to speak of the connection of the body and 
the mind, not to speak of the nature of 
life, or still more of th'* nature of death, 
the simplest que.stion? coniiectcd with our 


own organization are unanswered and unan- 
sw^erable. Science gives us no help, because 
the explanations which to it are ultimate 
are not ultimate at all to the faculties 
w'hich seek for more light concerning them. 
The very language of science is, in thi.s 
respect, often more deceptive than helpful, 
inasmuch as it is the fashion of scientific 
men to pass oil as explanations the mere 
restatement of facts concealed under words 
derived from the dead languages. Perhaps 
it is all that they can do; but at least the 
poverty of the dcvi('e should be seen and 
known. The “ atoms and the “ molecules,’^ 
the “ cells ” and the “ dilTerentiated struc- 
tures,” are these the builders, or are they 
only the bricks and stones? And the forces 
ami the energies which work in these and 
upon these, what are they? And if these 
arc undying and inexhaustible, how' are all 
the forms in winch they are embodied so 
fugitive and evanescent? — Augyll Unity 
of Nature, eh. 4, p. 77. (Burt.) 

2320. MYSTERY OF LIGHT— Mo- 
tion ! ncomprehcnsiblc , — What is the essen- 
tial nature of light? How' do we see the 
universe? How' doe.s a luminous body radi- 
ate, and by what vehicle do its rays reach 
our eyes? What are even these rays? Man 
has discussed this great problem for thou- 
sands of years. The ancients believed that 
the rays might be shot forth from our eyes 
to lay hold of objects far away; New'toii 
thought, on the contrary, that objects emit- 
ted luminous particles which pass through 
space and strike our retina; Young and 
Fresnel have since shown tliat luminous 
bodies do not emit any material particle, 
but cause the surrounding tluid to vibrate, 
as a bell makes the air vibrate. This lias 
led us to imagine as indispensable to the 
propagation of light a certain tluid named 
ether, which is extremely light, and di.ssemi- 
nated through the whole of space. 

Just as we see the circular w'aves of a 
piece of w.'iter succeed each other round the 
y)oint where the water has been struck, as 
air condenses and dilates in spherical waves 
rouml the resounding tuning-fork, so the 
ethereal tluid which tills space gives birth 
to a scries of spherical w'aves, sinveeding 
each other all round a luminous body. The 
Avaves of water are transmitted so slowly 
that the eye easily follow's their motion; 
those of air tly with the velocity of 1,100 
feet per se<‘ond, varying with the tempera- 
ture and the density of the atmosphens 
tho.se of the ether pass through imnien.sity 
Avith the dizzy velocity of 180,000 miles per 
second. The most marvelous fact is that 
cA'ery star, every sun in space, is the center 
of constant undulations, which thus perpetu- 
ally cross each other through immensity, 
without ever being eonf;ised or mutually 
minglcxl. I confc'ss, for my part, that this 
fact appears to me absolutely incompreheii- 
>4ible. — Flammatuon Popular Astronomy^ 
bk. iii, '»h. 7, p. 310. (A.) 
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2327. MYSTERY OF ROENTGEN 

RAYS — Their Nature Unexplaiueil — Defy Re- 
fraction or Reflection. — What ia it that 
c-onstitutes the difFerence between the Roent- 
gen rays and rays of ordinary light in eon- 
.sequence of which the one are not refraeU'd, 
or only in an infinitesimal degree, while the 
other are freely refracted? . . . How is 

it that light travels more slowly through 
refracting medium than through vacuum? 
There are diil’erent conjectures which have 
been advanced. One is that the ether within 
refracting media is more dense than tlie 
other in free space. Another is that while 
the density is the same the elasticity is less. 
Then, there have be(*n speculations as to the 
etlier being loaded with particles of matter. 
— G. (jf. Stokes, (juoted by Rauker in Roent- 
yen Raijs, essay 4, p. 58. (IL, IHllD.) 

2328. MYSTERY OF SLEEP— Awe- 
inspiring Contrast to Waking Life. — There 
is the mystery of sleep, which quietly shuts 
all the avemu's of sense and so isolates the 
mind from contact with tlie world outside. 
To gaze at the motionless face of a sleeper 
temporarily rajd from the life of sight, 
sound, and movement — which, being com- 
mon to all, binds us togetlier in mutual 
recognition and social action — has always 
something awe-inspiring. 'J’lns external in- 
action, this torpor of sense and muscle, how 
unlike to the familiar w’aking lite, with 
its quick responsiveness and its overllowing 
energv! — S i'LLY IllusionSf eh. 7, p. 1-7. (A., 
1807.) 

2320. MYSTERY OF THE SEAT OF 
THE SOUL — Relation of ConscionnncHH to 
>ipace. — This is the problem known in the 
history of philosophy as the question of 
the seat of the soul. It has given rise to 
much literature, but w'o must ourselves treat 
it very briefly. Everything depemls on what 
we conceive the soul to be, an extended or 
an inextended entity. . . . 

The truth is that if the thinking principle 
is extended we neither know its form nor its 
seat, whilst if unextended it is absurd to 
speak of its having any space-relations at 
all. — .Tame.s Psifrholofp/y vol. i, ch. 8, p. 214. 
(H. 11. & Co., isim.) ■ 

2330. MYSTERY OF THE ^UN»S 

CORONA — Sped roHcope Nails to Salve — Finds 
There a Yet Unknoun tias. — 'I'lie speetni- 
f^cope informs tts that, in great ])art at least, 
the elements w'hich exist in the lower regions 
of the solar atmosphere in the state of va- 
por are metals w’c are familiar with upon 
the earth, wdiile it show’s the ehronios])here 
and prominences to consist mainly of hydro- 
gen and helium, and makes it possible to 
observe them even when the s\in is not hid- 
den by the moon. The secret of the corona 
it fails to unlock as yet, tho it informs us 
of the presence in it of an unknowm gas of 
inconceivable tenuitv. — Young The Sun, 
int., p. 8. (A., 1898.) 

2331. MYSTERY OF THE SUN»S 
UPLIFTING POWER — Plants Built Vp in 


Defiance of Gravitation. — Did the reader 
ever consider that next to the mystery of 
gravitation, which draw’s all things on the 
earth’s surface dow’n, comes that mystery — 
not seen to be. one because so familiar — of 
the occult force in the sunbeams which lifts 
things up? The incomprehensible energy of 
the sunbeam brought tlie carbon out of the 
air, put it together in the weed or the plant, 
and lifted eacli tree-trunk above the soil. 
The soil did not lift it, any more than the 
soil in Broadway lifted the spire of Trinity. 
Men brought stomps there in wagons to build 
the church, and the sun brought the ma- 
terials in its own way, and built up alike 
the slend<*r shaft that su-^tains the grass- 
blade and the column of the pine. Jf the 
tree or the spire fell it would require a cer- 
tain amount of work of men or horses or 
migines to s(*t it up again. So much actual 
work, at least, the sun did in the original 
building, and if we consider tin; number of 
trees in the forest we see that this alone 
is sometbing great. — L angi.ky Sen: Astrona-- 
nig, eh. 8, p. 72. (H. ^1. Go., 1S9G.) 

2332. MYSTERY OF THE UNIVERSE 

— One or Many Systems.^ — Is the vif^ible uni- 
verse organized in one or in several systems? 
... A ])roblem so vast as this is still far 
from receiving even an approximate solution. 
From whatever point of view' w’e consider 
it we find ourselves face to face w’ith the 
infinite in space and time. The present 
aspect of the universe immediately brings 
into question its past and its future state, 
and then the whole of united human learn- 
ing sup])lies us in this great research W’ith 
hut a pale light scarcely illuminating the 
first steps of the dark and unknown road 
on which we are traveling. — F lammarion 
Papular Astronuini/, hk. vi, ch. 10, p. 652. 
(A.) 

2333. MYSTERY OF VOLCANO AND 

EARTHQUAK E—Banndary of Darkness 
araund i'ircle of Light. — 1 shall endeavor to 
point out . . . that the general tendency 

of siiliterraiioan movements, when their ef- 
fects are considered for a snlVieient lapse of 
ages, is eminently heiiefieial, and that they 
constitute an essential part of that meeha- 
iiiNin by which the integrity of the habit- 
able ^'iirfuce is ]>reserved, and tho very exist- 
ence and perpetuation of dry land secured. 
Why tlie working of this same inaehinery 
sluiuld he attended with so much evil is a 
mystery far beyond the reacli of our phi- 
losophy, aiul must. ]>rohahly remain so until 
wo are permitted to investigate, not our 
jilanet alone and its inhabitants, hut other 
parts of the moral and material universe 
with W’hieh they may he coiinectod. Could 
our survey omlu'aee other worlds, and the 
events, not of a few’ centuries only, hut of 
periods as indefinite as those with which 
geology’ renders us familiar, some apparent 
eontradietions might be reconciled, and some 
dilficulties w’ould doubtless bo cleared up. 
But even then, as our capacities are finite, 
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while the scheme of the universe may be in- 
finite, both in time and space, it is presump- 
tuous to suppose that all sources of doubt 
and peri)lexity would ever be removed. On 
the contrary, they miglit, perhaps, go on 
augmenting in number, altho our confidence 
in the wisdom of the plan of Nature should 
increase at the same time; for it has been 
justly said that the greater the circle of 
light the greater the boundary of darkness 
by wliicli it is surrounded. — Lyell Prinvi- 
ph's of iholoqy. bk. ii, eh. 29, p. 499. (A., 

1854.) 

23554. MYSTERY REMAINS EVEN 
TO THE MONIST— 7Vte lUdille of the Vni- 
rrmc inread. — We grant at once that the 
innermost character of Nature is just as 
little understood by us as it was by An- 
aximander and Empedocles twenty-four hun- 
dred years ago, by S[)inoza and Newton two 
hundred years ago, and by Kant and Goethe 
one. hundr(*d years ago. We must even grant 
that this essence of substance becomes more 
mj'sterious and enigmatic tin* deej)er we 
penetrate into the knowledge of its attri- 
butes, imitter and energy, and the more 
thoroughly we study its countless jdienom- 
enal forms and their evolution. We do not 
know the “thing in itself” that lies be- 
hind these knowable ])henomena. — Haeckel 
Piddle of the Cnirerse, eonel., ]). 980. (II., 

1900.) 

14:5:55, MYSTERY, SCIENTIFIC — A 

Zone of Darkness — The l.'nknoirn Evvrij- 
udicrc ^Surrounds the Knoirn. — Lest this 
proclamation of mystery should seem alarm- 
ing, let us add tliat tliis mystery al.-^o is sci- 
entific. The one subject on which all sei- ’ 
entific men art* agi'ced, the one theme on 
which all alike become eloquent, the one 
strain of j);ithos in all their writing and 
.speaking and tli inking, enncerns that final 
uncertainty, that utter blackness of djirk- 
ness bounding their work on every side. 

If tlie light <»f Nature is to illuminate for 
us the spiritual sjjheie, there may well be a 
black unknown, corn'^ponding, at least at 
.some points, to tliis zone of d'arkne.^^ round 
the nat urul \\ <>rld. — Dm \otural J.nir 

in the Spirit iKd World. inL, p. 2 . 1 . (H. \1.) 

2:530. MYSTERY SOLVED — ComefH* 

Tails A o/. Pfli<:r((t/, hut Sai.jtcl /o Ordina rq 
Laics of Mailer. — The mystery of c(miet«,’ 
tails has been to some ext('nt penetrated; 
so far, at least, tliat l>v making certain 
assumptions strongly re.-lmimended by the 
facts of the case their forms can be. with i 
very approximate preci^on, calculate<l be 
foichand. W (* have, tlien, ibe assurance 
that these vxti ac/i dinary a[)p«*ndages aro 
compo.scd of no etlier<*al or siiper.seiisual 
stufl, but of matter >uch as we kno\v it, i 
and .subject to the oi'dinary laws of mot Ton, 
tho in a state of extrcim! tenuity. This 
is unquestionably ujie of the ino^t remark- 
able di.seoveries of our ti me. i.ekke His- 
tory of Aslroiwmy, pt. ii, eh. il, o 417 
(Bk, 1899.) 


2:}:)7. Electric Repulsion 

the Producing Cause of Comets' Tails — Con- 
flict of Forces. — it is perfectly well ascer- 
tained that the energy of the push or pull 
})roduced by electricity depends (other things 
being tho same) upon the surface of the 
body acted on; that of gravity upon its 
ma.ss. Tho efiieaey of solar electrical re- 
pulsion relatively to solar gravitational at- 
traction grow’s, consequently, as the size of 
the particle diminishes. Make this small 
enough, and it w ill virtually cease to gravi- 
tate, and will unconditionally obey the im- 
pulse to recession. This princi])le Zollner 
was the first to realize in its aj^plicatioii 
to comets. It gives the key to their con- 
stitution. Admitting (as we seem bound 
to do) that the sun and they are similarly 
electrified, their more substantially aggre- 
gated parts will still follow' the solicitations 
of his gravity, while the finely divided par- 
ticles escaping from tlieni will, simply by 
reason of their minuteness, fall under the 
sway of hi.s repell(‘nt electric power. Th<‘y 
will, in other words, form “ tails.” Nor is 
any extravagant assumption called for as 
to the intensity of the electrical charge 
(oncerned in producing these eH'ccts. Zbll- 
ner, in fact, showed that it need not be 
higher than that attributed by the best 
authorities to tin* terre.strial surface. — 
Cleuke Uislorq of Astronoiniji pt. ii, eh. 11, 
p. 418. (Bl., 1899.) 

2338. Hospitals Xo 

l.onyer ('harncl-houses — F.relusion of Pae- 
ieria Helps Suryefni and Patient. — It 
was tlu'se organism’s [bacteria] acting in 
wound and abscess which so fretjuently con- 
verted our hospitals into charnel-houses, and 
it is their destruction by the antiseptic sys- 
tem that now rcmiers justifiable operations 
w'hicli no surgeon would have attemptid a 
few' years ago. The gain is iminensi? to tin* 
practising surgeon as well as to the patieiit 
])ractise<l upon. (’ontrast the anxiety of 
i never feeling sure whether the most brilliant 
j operation might not be rendered nugatory 
by the access of a f<*w' particl(‘s of uns<‘i*n 
hos[>itaI-(lust, with the comfort (h*rived from 
the knowledge that all ])ow’er of misclii<'f 
mi the part of sm-h dust has lieen sun'ly 
and certainly annihilat(*d. — Tyndall Float- 
ing Matter of the Air. (*ssav' 5, p. 287. (A., 

189.").) 

2:5:5s). MYSTERY SURROUNDS 
FACTS OF SCIENCE- m* Creat Ice Age Cn- 
e.rplaitied. — It follows [from pn‘vioiis e\' 
|»lana1ions| that tin* low temperature wlii<'l' 
nndouhtedly prevailed during the Ghn ial 
Epoch has not yet received any satisfac 
lory explanation. Eaeli one that has been 
proposed is either inadequate or attemh't 
by grave dilliculties. It is therefore prob- 
able that some factor which is essential h’** 
the complete solution of tho problem is iH 
yet undiscovered, or, at any rate, the iui- 
portnuee of one which is already known has 
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not been duly recognized. — Bonney Icowork, 
Present and Past, pt. iii, ch. 2, p. 2G0. (A., 

1890.) 

2340. MYSTERY UNEXPLAINED— 

Darwin’s Conjecture Unfounded — The Eu- 
eohjptus on ^outh- American Pampas. — S(d- 
tiiitists have not yet been able to explain why 
the pampas, with a humid climate and a soil 
exceedingly rich, have produced nothing but 
grass, wliih? tlie dry, sterile territories on 
their north, west, and south borders have 
4111 arborescent vegetation. Darwin’s con- 
jecture that the extreme violence of the 
pampero, or southwest wind, prevented trees 
from growing, is now jiroved to have been 
ill-founded since the introduction of the 
Eucalpptus [/lohnlus; for this noble tree at- 
tains to an extraordinary height on the pam- 
pas, and exhibits tliere a luxuriance of foli- 
age never seen in Australia. — III dson Xat- 
nratist in La Plata, ch. 1, p. 4. ((’. & II., 

1895.) 

234 1 . MYSTERY UNFATHOMABLE 

— Distances of Pea' Stars Pnoan — Most 
porcrer Unk}ion'n. — Even the mighty instru- 
ments of our own day, wielded with all the 
skill and acuimen which a long experience 
has generated, have not sulliced to enable us 
to measure the distances of more than about 
a dozen stars. Nor probably will it ever 
be possible for man to count by the hun- 
dred the minibcr of stars whose distances 
are known. Of all the millions of stars re* 
veal<‘d by the tedescope, n<>t tin* ten-tliou- 
sandth part will have their true position 
in space assigned to them, how(*ver rougldy. 
The real arclntecture of the stellar system 
must remain forever unknoNMi to us, ex- 
cept as respc(*ts a relatively ininute por- 
tion lying within certain limits of distance 
from the earth. — P koctoh Oar Place amona 
Infinities, ]). 188. ( L, (I. & Oo., 1S97.) 

2342. MYTHOLOGY APPROPRIA- 

TED ANCIENT VOLCANOES— 77o' Fanjc 
of Vulcan . — 'I'he ancients wtue acc|uainted 
only witli tile four or five active volcanoes 
in the Mediterranean area, tin* term “ vol- 
cano ’’ being tlie name of om* of these (Vul- 
cano, or Volcano, in the I.ipari Islands), 
which has come to be afiplii-d to all similar 
plienomena. It is only in com jiara lively 
modern times that it lias become a known 
f; ct that many hundreds of volcanoes exist 
npon the globe, and are scattered over al- 
most every part of its surface. (’lassical 
mythology approjuiated Vulcano as the 
forge of llephu'stus, and his Koman repre- 
>^eiitativo Vulcan, while Etna was regardeil 
as formed by the mountains \mder which the 
vengeful deity had buried the rebellions 
lyphon; it may be imagined, therefore, that 
any endeavor to more closely investigate the 
plienomena displayed at these localities 
would be regarded not sim])ly as an act of 
temerity, but a-s one of actual impietv. — 
dUDi) Volcanoes, ch. 1, p. 3. 1899.) 

_ 234a. MYTHOLOGY OF GREEKS— 

4/ie Smplicih/ of Nature Spoiled — Sense of 




Natural Beauty Fitfully Expressed. — The 
Greek regarded the vegetable world as 
standing in a manifold and mythical rela- 
tion to heroes and to the gods, who were 
.supiiosed to avenge ev<*ry injury inllicted on 
the trees and plants sacred to them. Im- 
agination animated vcgiUablc forms with 
life, but the types of poetry to which the 
peculiar direction of mental activity among 
the ancient Greeks limited them gave only 
a partial <levelopment to the dcscri]dioris of 
natural scemay. Occasionally, however, 
even in the writings of tiieir tragic poets, a 
deep sense of the beauty of Nature breaks 
forth in animated desiTiptions of s(?enery in 
the niid.'^t of tlie mo^l. excited ])as>ions or 
the de(‘pest tones of sadness. Thus, when 
G^Mipus is approaching the. grov(‘ of the 
Eunieiiides, the clionis «ings, “ the noble 
resting - ]da<e of the illu.>trions Golonos, 
where the melodious niglitingale loves to 
tarry and pour forth its flear but plaintive 
note.” Again it sings, “the verdant gloom 
of tlie thickly mantling ivy. tlie narcissus 
stei'ped in heavenly dew, the golden-beaming 
eioeiis, and the hardy and ever fresh- 
sprouting olive-tree.” Sophncl(‘s strives to 
extol bis native ('olonos by placing the lofty 
form of the fated and royal wanderer by the 
brink of the slei'plcss waters of Cejihisus, 
snrroiiiKhMl by soft and bright scenery. The 
repose of Nature heightens the impression 
of pain ca Ill'll forth by the image of the 
noble fnrm of tlu' blind suirerer, the victim 
of mysterious and fatal pa>''ion. Enrijiides 
also delights in pieturesipie descriptions of 
“the pastilles of ^les^enia and Laconia, 
wbieb, under an ever-mild sky. are refreshed 
by a ibnu.-'and fountains ainl l>y tlu' waters 
of tie* beautiful P.imisos.” — llr^rnoi.DT Cos- 
nuts. vol. ii, pt. i. p. 25. (IL, 1S97.1 

2344. MYTHS, DISAPPEARANCE 

OF, NO LOSS — Sciiucc Alalas Natare 2sot 
l.tss a rami — .1 Hitjlur Put try and a 
Miyhticr Philosophji . — To a right-thinking 
and rigbt-teeling mind, the beauty, the 
grandeur, the iiiv'^terv of Nature are aug- 
mented, not le'sM'iied. by each new glimpse 
into the seoret rece»e?> of her o])erations. 
The sun going forth from it'^ ehainber in the 
ea>t to run its course not less glorious in 
majesty l)ecau>e we have ilis(*overed the law 
of gr.ivitation. and are able by spectral 
analysis to detect tlie metals which enter 
into its comp()>ition — because it is no longer 
Helios driving his golden chariot through 
the pathless spaces of the heavens. The 
mountains are not less imposing in their 
grandeur hi'cause the oieads have de>^ert(*d 
them, nor the groves less attractive nor the 
streams more desolate beeausi* scii'iiee has 
banished the dryads and the naiads. No. 
seieiiei' ha.s not destroyed poetry, por ex- 
pelled the divine from Nature, but lias fur- 
nished the materials and given the presages 
Cif a higher poetry and a mightier philos- 
ophy than the world has yet seen. 'Phe 
grave of each superstition whieh it slays is 
the wonil) of n better birth. And if it come 
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to pass in its onward march — as it may well 
be it will come to puss — that other super-: 
stitions shall be dethroned as the sun-god 
has been detlironed, we may rest assured 
that this also will be a step in human prog- 
ress and in the beneficent evolution of the 
Power which riileth alike the courses of the 
stars and the. ways of men. — M atjdsley 
Body and Mind, Icct. 3, p. 96. (A., 1898.) 

2345. MYTHS, MODERN, MATCH- 
ING ANCIENT — The Odynsey Finds Parallel 
in Xciv Zealand. — The Tahitians tell tales 
of their sea - god lliro, whose followers 
were sailing on the ocean while he was 
lulled to sleep in a cavern in the depths 
below;- then the wind-god raised a furious 
storm to destroy the canoe, but the sailors 
cried to TTiro, till, rising to the surface, he 
quelled the storm, and his votaries came safe 
to port. So in Homer, Poseidon the sea -god, 
dweller in caves of ocean, sets on the winds 
to toss the frail baik of Odysseus among the 
thundering waves, till liio comes to his 
rescue and bids liim strip and swim for the. 
Phaiakian shore. Jloth tales are word-pic- 
tures of the stormy sea told in the language 
of naturc-mytlis, only with ditrereiit turns. 
The Xew Zealanders have a story of Maui 
imprisoning the winds, all hut the wild west 
wind, whom he cannot catch to shut into its 
cavern by a great stone rolled against its 
mouth; all he can do is to chase it home 
sometire.es, and then it hides in the cavern 
and for a while dies aw’ay. All this is a 
mythic description of the w’eather, meaning 
that other winds are occasional, but the w’cst 
W'ind prevalent and strong. These Xew Zea- 
landers iiad never h(‘aid (jf the classic myth 
of iEolus and the cave of the winds. Vet 
how nearly they had come to the same 
mythic fancy, that it is from such bhnv- 
holes in the hillsides that the winds come 
forth. — Tylok Anthropoloay, ch. 15, p. 392. 
(A., 1899.) 

2340. MYTHS OF ZOOLOGY— 

icorms — Toads in Rock — liarnach (terse — 
Popular (^rcdiility L'nliinitcd, — When the 
country swain, loitering along some lane, 
comes to a standstill to contemplate, with 
aw’o and wonder, the spectacle of a mass of 
the familiar “ hair-eel:, ” or “ Irairworms ” 
wriggling about in a pool, he plods on his 
way tirndy convinced that, as be ha.s been 
taught to believe, ho has just witnes.sed the 
results of the transformation of some 
horse's hairs into living creatures. So fa- 
miliar is this belief to people of professedly 
higher culture than tlie countryman, that 
the transformation just alluded to has to 
all, save a fc\v tli inking persons and zoolo- 
gi.sts, become a matter of tlie most common- 
place kind. When sonm quarrymen, engaged 
in splitting up the rocks, have succetHled in 
dislodging some huge mass of stone, there 
may sometimes be S(‘en to hop from among 
the debris a lively toad or frog, which comes 
to be regarded by the .xenvators with feel- 
ings akin to those of superstitious wonder 


and amazement. The animal may or may 
not be captured; but the fact is duly 
chronicled in the local newspapers, and peo- 
ple wonder for a season over the phenom- 
enon of a veritable Rip Van Winkle of a 
frog, which, to all appearance, has lived for 
“ thousands of years in the solid rock.” Nor 
do the hairworm and the frog stand alone 
in respect of their marvelous origin. Popu- 
lar zoology is full of such marvels. We find 
unicoriLs, mermaids, and mermen; geese de- 
veloped from the shell-fish known as “ bar- 
nacles”; we are told that crocodiles may 
weep, and that sirens can sing — in short, 
there is nothing so wonderful to be told of 
animals that people will not believe the tale. 
— Ani)UK\v Wilson Facts and Fictions of 
Zooloyy, p. 1. (Hum., 1882.) 

2347 . — — ■■ Jjudicrovs Fiction 

ahoul the Skunk. — In that not always trust- 
worthy book, “ The Natural History of 
('hili,'^ jMolina tells us how they deal with 
the animal in the transandine regions. 
“ W hen one appears,” he says, ” some of tho 
company begin by caressing it, until an op- 
portunity offers for one of them to seize it 
by the tail. In this position the muscles 
become contracted, the animal is unable to 
eject its lluid, and is quickly despatched.” 
One might just as well talk of caressing a 
cobra do ca])ello; yet this laughable fiction 
finds bcliev(‘rs all over Soutli and North 
America. Professor Raird gravely intro- 
duces it into his great work on the mam- 
malia. . . . The Indians are grave jo- 

kers, they seldom smile; and this old tra- 
ditidnal skunk-joke, which has run the 
Icngtli of a continent, finding its way into 
many wise books, is their revenge on a su- 
I)erior race. — Hrnso.v Naturalist in La 
Plata, ch. 6, p. 118. (0, & li., 1895.) 

2348 . Romantic Tales of 

thedorilla — ! nventions to A mu sc. Phi Id re n.~ 
Air. Ford discredits the house-building and 
elephant-driving stories [viz.: that the go- 
rillas build houses to live in, and that bands 
of them unite, arm themselves with clubs, 
and drive elephants through the forest], and 
says that no well-informed natives believe 
them. They are tales told to children. — 
Huxley Man's Place in Nature, p. 212. 

( Hum.) 

2340 . South- American 

Jjcyend of a Tree-crcepcFs Nest . — One 
species, Frythrothorax, in Yucatan, makes 
so large a nest of sticks, that the natives do 
not believe that so small a bird can be the 
buihhir. They say that when the tzapatan 
begins to sing, all the birds in the forest re- 
pair to it, each one carrying a stick to add 
to the structure; only one, a tyrant-bird, 
brings two sticks, one for itself and one for 
the uruhii or vulture, that bird being con- 
sidered too large, heavy, and ignorant of 
Pl*chitecturc to assist personally in the 
work. — H udson Naturalist in La Plata, ch. 
18, p. 245. (C. & H., 1895.) 
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2350. MYTHS, ORIGIN OF— Jma^wa- 
tion among Barbarians — Supposed Remains 
of Giants , — We know how strong our own 
desire is. to account for everything. This de- 
sire is as strong among barbarians, and ac- 
cordingly they devise such explanations as 
satisfy their minds. But they arc apt to go 
a stage further, and their explanations 
turn into the form of stories with names of 
places and persons, thus becoming full-made 
myths. Educated men do not now consider 
it honest to make fictitious history in this 
way, but people of untrained mind, in what 
is called the myth-making stage, which has 
lasted on from the savage period and has not 
quite disappeared among ourselv(“S, have no 
such scruples about converting their guesses 
at what may have hai>pen(*d into the most 
lifelike stories of what they say did happen. 
Thus, when comparative anatomy Avas hard- 
ly known, the finding of huge fossil bones in 
the ground led peo])le to think they were the 
remains of huge b<*asts and (‘nonnous men, 
or giants, who formerly lived on the earth. 
]\lodern science d(*cidcs that they were right 
as to the beasts, Avhich were ancient species 
of elepliant, rhinoceros, etc., but wrong as to 
the giants, none of the great bones really 
belonging to any creature like man. But 
while the belief lasted that they were bones 
of giants, men’s imagination worked in ma- 
king stories about these giants and their 
terrific doings, .stories Avhich are told still in 
all quarters of the globe as tho they were 
traditions of real events. — Tylor Anthropol- 
ogy, ch. 15, p. 388. (A„ 1899.) 

2351. Ohfiorrrr JlMTo 

Be Ruler of the Winds — yEolus Made a God. 
— In the Lipari Islands there has jirevailcd 
a belief, from the very earliest j.eriod of 
history, that the feeble erujitions of Strom- 
boli are in some way dependent upon the 
condition of tho atmosphere. 'Phese islands 
were known to the ancients as the TEolian 
Isles, from the fact that they Avere once 
ruled over by a king of the name of iEtdus. 
It seems not inqirobable that yEolus Avas 
gifted Avith natural poAvers of observation 
and reasoning far in advance of those of his 
coiitemuoraries. A careful study of the 
vapor-cloud Avhich covers Stromboli Avouhl 
certainly afford him information concerning 
the hygrometric condition of the atmos- 
phere; the form and position assumed by 
this vapor-cloud Avould be a no less perfect 
index of the direction and force of the Avind; 
and, if the po])ular belief be well founded, 
the frequence and violence of the explosions 
taking place fiom the (;rater Avould iiidicate 
the barometric pressure. From these data 
an acute obserA^er Avould be able to issue 
“ atorm-Avarnings ” and AA^cathcr prognostics 
of considerable value. In the vulgar mind, 
the idea of the prediction of natural events 
is closely bound up with that of their pro- 
duction; and the shre.AA’d Aveather-prophet 
of Lipari was after his death raised to the 
rank of a god, and invested AA’ith tlie sov- 


ereignty of the winds. — J udd Volcanoes, ch. 
2, p. 34. (A., 1899.) 

2352. NAME, IMPORTANCE OF-^ 

Science and Morality Unite — Redemption of 
the Drunkard. — The hackneyed example of 
moral deliberation is the ca.se of an habitual 
drunkard under temptation. He has made a 
resolve to reform, but he is noAV solicited 
again by the bottle. His moral triumph or 
failure literally consists in his finding the 
light name for the ea.se. If he says that it 
is a case of not wasting goo<l li(|uor already 
poured out, or a case of not being churlish 
and unsociable Avhen in the midst of friends^ 
or a case of learning something at last about 
a brand of Avhisky which he never met be- 
fore, or a case of celebrating a i)ublic holi- 
day, or a case of .stimulating himself to a 
more cmcTgctic resolve in favor of absti- 
nence than any he has ever yet made, then 
he is lost. His choice* of the Avrong name 
seals his doom. But if. in spite of all the 
plausible good names Avith which his tliirsty 
fancy so c()j)iously furnishes him. he un- 
AAaA'eringly clings to tho friier bad name, 
and apptneeives the cas(* as that of “ being a 
drunkard, Ix ing a drunkard, being a drunk- 
ard,” his feet ar(* planted on the road to 
salvation. He saves him''elf by thinking 
rightlv. — J.AAiK.s Tfilks to Teachers, eh. 15, 
p. 187. (11. 11. & Co.. 1900.) 

2353. NARROWNESS OF SPECIAL- 

1ST — Specialty Dis(pialifieH for Uomprehensive 
Rias(tnin(fs. — f*'cienc<* has in the course of 
its growth become divided into a great num- 
ber of small specialties, each ])ursucd ar- 
dently by its OAvn A’otaries. This is benefi- 
cial ill one resp(‘ct ; for much more can be 
gained by men digging doAvinvard, each on 
his oAvn vein of valuable ore, than by all 
merely .scraping tbo surface. But the spe- 
ciali.'^t. as he de>cciids fathom after falliom 
into liis own mine, bowevi*r rich and rare the 
gems and metals be may discover, becomes 
more and more removed from the ordinary 
AAays of nu*n, and more and more regardless 
of the prcnlmts of ollu'r A’eins as A-alnable a.s 
his own. 'Ihe sp(*cialist, however ]>rofouiid 
he may become in the knoAvledge of his oAvn 
limited snhject, is on that A^ery ae<‘ount less 
fitted to guide his fellow men in the ]nirs\iit 
of general truth. When In* A^entures to the 
boundaries between his own and other do- 
mains of tiuth, or Avlieii ho coiieeives the 
idea that his own little mine is the .sole de-. 
]»osii of all tliat reipiin's to be known, he 
sometimes makes grave mistakes: and these 
pas.s eiirrent for a time as the dicta of high 
seientific authority. — D awson Facts and 
Fancies in Modern Scii nee, Icct. 1, p. 17. 
(A, B. P. S.) 

2354. NATION GREATER THAN 
COUNTRY — Poicer and Injtwnce of the Danes. 
— Denmark occupies a larger space in the 
history than on the map of Europe; the na- 
tion is greater than the country. With the 
groAvtb of physical poAver in surrounding 
populations, she has lost much of her influ- 
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ence in- political councils, and has been re- 
cently deprived of a great part of her an- 
cient possessions, but the l^anes of to-day 
are no unworthy representatives of their 
ancestors. Many a larger nation might envy 
them the ])ositioii they hold in science and 
art, and fc\v have contributed more to tlic 
progress of human knowledge. Copenhagen 
may w ell be jnoiid both of her museums and 
of her professors, and I would especially 
point to the celebrated ^luseum of Northern 
Antiquities as being most characteristic and 
unique. — AvKiiruY rrehistohe Tiincs, ch. 7, 
p. 213. (A., 1000.) 

2355. NATURALISTS HAD REA- 
SONS FOR DENYING DEEP-SEA LIFE— 

J'act ('ontradicts Jivasouablr Theory. — It is 
not surprising that the naturalists of the 
early part of the present century could not 
believe in the existence of a fauna at the 
bottom of the deep seas. 'I'lio extraordinary 
conditions of sucli a region — the enormous 
pressure, the absolute darkness, the probable 
absence of any vegetable life from want of 
direct sunlight — might very well have been 
considered sullicieiit to form an impa.s.sable 
barrier to the animals migrating from the 
.shallow waters and to ])reverit the develop- 
ment of a fauna peculiarly its own. — Hick- 
son Fauna of the Deep AS<a, ch. 2, p. 17. 
(A., 1894.) 

2350. NATURE A COSMOS— Study 
of Ayey. — lie who can trace, through by- 
gone time.s, the stream of our knowledge to 
its primitive source, will learn from history 
how% for thousands of years, man ha.s la- 
bored, amid the ever-recurring changes of 
form, to recognize the invariability of nat- 
ural laws; and has thus, by the force of 
mind, gradually subdued a groat portion of 
the physical world to his dominion. In in- 
terrogating the history of the. past, we trace 
the mysterious course of ideas yielding the 
first glimmering perception of the same 
image of a cosmos, or harmoniously ordered 
whole, which, dimly shadowed forth to the 
human mind in the. f)rimitive ages of the 
world, is now’ fully revealed to the maturer 
intellect of mankiml as the result of long 
and laborious ol)«iervation. — lIi'Mnoi.UT ('os~ 
rnoSy vol. i, int., p. 23. (H., 1897.) 

2357. NATURE AIDS INDUSTRIES 

— Fativc Coppf r Waitiny for ]*rinutire. Man 
to Pick L’p. — In tin* neighborhood of Lake 
Superior, and in some other still more 
northern localities, co])|»cr is found native in 
large quantities and the Indians hai] there- 
faro nothing to do but to break olf pieces 
and hammer them into the required shape. 
Hearne’s celebrated journey to the mouth of 
the Coppermine Liver, umfer the ausfdces of 
the ITinlson s l>ay Company, Avas undertaken 
in order to examine the locality whence the 
natives of that district obtained the metal. 
In this ease it occurred in lumps actually on 
the surfa( 0 , and the Indians seem to have 
picked up wdiat they could, without attempt- 


ing anything that could be called mining. — 
AvEiiUKY Prehistoric Times, ch. 8, p. 243. 
(A., 1900.) 

2358. NATURE AN ARMORY— /wva- 

riahle Law Admits of Varying Adjustment 
— Will, Contrivance, and Purpose Find 
Place. — Nature iS a great armory of 
weapons and implements for the service 
and tlie use of wdll. Many of them are too 
]»onderoua for man to Avield. He can only 
look with awe on the tremendous forces 
which are everywhere seen yoked under the 
conditions of adjustment — on the sinooth- 
iies.s of their motions — on the magnitude 
and the luinutoness, on the silence and the 
]icrfection, of their work. But there are 
also many weapons hung upon the walls 
which lend themselves to human hands — 
lesser tools wdiich man can use. He cannot 
alter or modify them in shape or pattern, in 
quality or in pow’er. The fashion of them 
and the naiure of tliem are fixed forever. 
Tliese are, indeed, invariable. Only if w'e 
know how to use them, then that use is ours. 
Then also the lesser contrivances which we 
can .set in motion are ever found to w'ork in 
perfect harmony wdth the vaster mechanisms 
which are moving overhead. And as in the 
material world no elTort gives so fully the 
s(*nse of work achieve<l as the subjugatfnn of 
some natural force under the command of 
w ill, so in the Avorld of mind no triumphs of 
the spirit are happier than those by which 
some natural tendency of human character 
is led to the accomplishment of a purpose 
A.hich is wise and good. — Argyll Reign of 
Lau\ ch. 7, p. 227. (Burt.) 

2350. NATURE ANTICIPATES HU- 
MAN INVENTION- The Dees Invented Can- 
uiny. — \Vith tbeir honey-cells sealed air- 
tight, into which some observers believe that 
a drop of forinie acid is injected, the hoe 
folk were actually the first in the w’orld ta 
found a canning factory. — Hlock Die Sym- 
holik drr Rienr?!, p. 20. (Translated for 
Scien tific S ide- Liyh is.) 

“ NATURE » A PSEUDONYM 

FOR GOD — A?i Intelligent Creative Alind . — 
An able writer of the agnostic school, in a 
popular le(*ture on coal, . . . apostro- 

phizes “Nature” as the cunning contriver 
who stored u]) this buried sunlight by her 
strange and mysterious alchemy, kept it 
quietly to herself through all the long ge* 
ological poiinds when reptiles and brute 
mammals were lords of creation, and 
through those centuries of barbarism when 
savage men roamed over the productive coal- 
distriets in ignorance of their treasures, and 
then revealed her long-hidden stores of 
Avoalth and comfort to the admiring study 
of science and civilization, and for the 
benefit of the millions belonging to densely 
peopled and progressive nations. It is plain 
that “ Nature ” in such a connection repre- 
sents either a poetical fiction, a supersti- 
tious fancy, or an intelligent creative mind. 
It is further evident that such creative mind 
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must be in harniony with that of man, tho 
vastly greater in its scope and grasp in time 
and space. — Dawson Facts and Fancies in 
Modern Scienccj lect. 6, p. 182. (A. 15. P. S.) 

2361. NATURE, BEAUTY AND VA- 
RIETY OF — Natural Selection Not an Ex- 
planation. — Now, what explanation does the 
law of natural selection give — 1 will not say 
of the origin, but even of the continuance 
and preservation — of such specific varieties 
as these [of humming-birds] V None what- 
ever. A crest of topaz is no better in the 
struggle for existence than a crest of sap- 
phire. A frill ending in spangles of the 
emerald is no better in the battle of life 
than a frill ending in the spangles of the 
ruby. A tail is not affected for the i)urpos(‘s 
of flight, whether its marginal or its central 
feathers are decorated with white. It is im- 
possible to bring such varieties into relation 
with any physical law known to us. It has 
relation, liowever, to a i)urposc, which 
stands in close analogy with our own knowl- 
edge of purpose in the works of man. ^lere 
beauty and mere variety, for their own sake, 
are objects which we ourselves seek when we 
can make the forces of Nature subordinate 
to the attainment of them. There seems to 
he no conceivable reason why we should 
doubt or question that these are ends and 
aims also in the forms given to living or- 
ganisms, when the facts correspond with 
this view”, and with no other. In this sense 
we can trace a oi’cative law; that is, we 
can see that these forms of life do fulfil a 
purpose and intention which we can appre- 
ciate and understand. — Argyll Reign of 
LaWy ch. 5, p. 130. (Burt,) 

2362. NATURE, CALM OF, DELU- 

SIVE — Quiet Intervals of Volcanoes. — Wliile 
tlic volcano Stromboli (Strongyle) has been 
incessantly active since the Homeric ages, 
aifd has served as a beacon-light to guide 
the mariner in the Tyrrhenian Sea, loftier 
volcanoes have been characterized by long 
intervals of quiet. Thus we see that a whole 
century often intervenes between the erup- 
tions of most cf the colossi which crown 
the summits of the Cordilleras of the An- 
des. — Humboldt Cosmos, vol. i, p. 220. ( H., 

1897.) 

2363. NATURE DOES NOT EXPLAIN 

man — A glance at our logical behavior 
demonstrates that .we cannot find tlie qlue 
to human nature by considering man from 
the standpoint of natural science alone. 
Man is more than merely a product of Na- 
ture. An inner principle, the spiritual 
norm, following special laws of their own, 
nre also determining factors. — S ch^varz 
Psychologic des Willens (a Lecture). (Trans- 
lated for Scientific Side-Lights.) 

. 2364. NATURE, EXTERNAL-Pereep- 

t^on of. Depends upon Mind of Observer. — 
l^^xternal Nature may be opposed to the in- 
tellectual world, as if the latter were not 
eomprised within the limits of the former, 


or Nature may be opposed to art when the 
latter is defined as a manifestation of the 
intellectual power of man; but these con- 
trasts, which we find reflected in the most 
cultivated languages, must not lead us to 
separate the sphere of Nature from that of 
mind, since such a separation w'ould reduce 
the physical science of the world to a mere 
aggregation of empirical specialties. Sci- 
ence does not present itself to man until 
mind conquers matter in striving to sub- 
ject the result of experimental investiga- 
tion to rational combinations. Science is 
the labor of mind applied to Nature, but 
the external world has no real existence 
for us beyond the image reflected within 
ourselves through the medium of the senses. 
As intelligence and forms of speech, thought 
and its verbal symbols, are united by secret 
and indissoluble links, so does the external 
world blend almost unconsciously to our- 
selves with our ideas and feelings. — Hum- 
uoLDT Cosmos, vol. i, int., p. 70. (H., 1897.) 

2365. NATURE, HUMAN, KNOWL- 
EDGE OF — How Wise Men Learn. — Confu- 
cius said (like Socrates) : “ 1 am not wise. 
But if any man, of humble condition, comes 
for information to me, who am empty, I 
make of him an object of research from 
every point, and exhaust him, while I enrich 
my own knowl(*dge of human nature.” — 
Hait. Confucius dcr Weisc fan Address in 
Virchow nnd Jloltzendorf's Sammlung wis- 
sen.schaftlicher Vortrage). (Translated for 
Scientific Side-Lights.) 

2366. NATURE IGNORES MAN’S 
DIVIDING LINES — Fauna of One Region 
Overlaps That of Ayiothcr. — In the study of 
the ge< grajdncal distribution of terrestrial 
animals one of the great difficulties met with 
is the impossibility of defining exactly the 
limits of tlie regions into which we divide 
the surface of the eartli. In a general w'ay 
we recognize that there is an Australian 
region, an Ethiopian region, etc.; but, W’hen 
we come to discuss the t‘xact position of the 
frontier lines that separate these regions 
from their neighbors, we find all kinds of 
dillicultie# to overcome and inconsistencies 
to meet. 

For tlie sake of convenience it is useful 
to adopt certain arbitrary limits for these 
regions, notwithstanding , these difficulties 
and inconsistencies, but we must recognize 
the fact that Nature recognizes no such 
limits, that every region overlaps its neigh- 
bors to a greater or less extent, and that 
there are many debatable grounds in the 
w'orld where tho fauna characteristic of one 
region is mixed with that characteristic of 
another. — Hickson Fauna of the Deep Sea, 
ch.. 3, p. 45. (A., 1894.) 

2367. NATURE IGNORES THE EX- 
ISTENCE OF MAN — Drought and Volcano 
Regard Him Xnt. — If the barren soil around 
Sydn<'y had at once become fertile upon the 
landing of our first settlers; if, like the 
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happy isles whereof the poets have given 
such glowing descriptions, those sandy 
tracts had begun to yield spontaneously an 
annual supply of grain, we might then, in- 
deed, have fancied alterations still more re- 
markable in the economy of Nature to have 
attended the first coming of our species 
into the planet. Or if, when a volcanic is- 
land like Ischia was, for the first time, 
brought under cultivation by the enterprise 
and industry of a tireek colony, the inter- 
nal fire had become dormant, and tbe earth- 
quake had remitted its destructive violence, 
there would then have been some ground 
for speculating on the debilitation of the 
subterranean forces, when the earth was first 
placed under the dominion of man. But 
after a long interval of rest the volcano 
bursts forth again with renewed energ}% an- 
nihilates one-half of tlie inhabitants, and 
compels the remainder to emigrate. The 
course of Nature remains evidently un- 
changed; and, in like manner, we may su])- 
pose the general condition of the globe im- 
mediately before and after the period when 
our species first began to exist to have been 
the same, with the exception only of man’s 
presence. — Lyell /Viacip/c.s of f/cologij, bk. 
i, ch, 0, p. l.iO. (A., 18ot.) 

2308. NATURE, INCITEMENTS TO 
STUDY OF — Early Jmpreamons Determine 
Life-work , — Jn the simple consideration of 
the incitements to a s<dentifie study of Na- 
ture, I would not omit calling attention 
to the fact that impressions arising from 
apparently accidental circumstances often 
— as is repeatedly confirmed by (*xperience 
— exercise so powerful an effect on the 
youthful mind as to determine the whole 
direction of a man’s career tlirough life. 
The child’s pleasure in the form of coun- 
tries, and of seas and lakes, as deline- 
ated in maps ; the desire to behold southern 
stars, invisible in our hemisphere; the rep- 
lesentation of palms and cedars of Lebanon 
as depicted in our illustrated Bibles, may 
all implant in the mind the first impulse 
to travel into distant countries. If I might 
be permitted to instance my own experience, 
and recall to mind the source from whence 
s})rang my early and fixed desire to visit 
the land of the troi)ics, I should name 
George Forster’s “ Delineations of the South 
Sea Islands,” the pictures of Hodge, which 
represented the shoi'cs of the Ganges, and 
which I first saw at the house of Warren 
Hastings, in London, and a colossal dragon- 
tree in an ol<l tower of the Botanjeal Gar- 
den at Berlin. — Humboldt Co-smos, vol. ii, 
pt. i, p. 20. ,(H., 1897.) 

2339. NATURE, MUNIFICENCE OF 

— Power of W hole Uadianec— Would 

Melt in One Instant an Icc bridge Q hat 
Reached to the Moon . — Let us suppose that 
we could sweep up from the earth all the 
ice and snow on its suiface, and, gathering 
in the accumulations wliich lie on its arctic 
and antarctic poles., commence building with 


it a tower greater than thaf of Babel, fiftee 
miles in diameter, and so high as to exhaua 
our store, imagine that it could be prt 
.served untouched by the sun’s rays, whil 
we built on with the accumulations of su( 
cessive winters, until it stretched out 240,00 
miles into space, and formed an ice-bridg 
to the moon, and that then we concentrate 
on it the sun’s whole radiation, neithe 
more nor less than that wdiich goes on ever 
moment. In one second the whole woul 
be gone, melted, boiled, and dissipated i 
vapor. And this is the rate at wdiich th 
solar heat is being ( to human apprehension 
wasted! — Langley Neto Astronomy^ ch. A 
p. 9(). (H. M. & Co., 1896.) 

2370. NATURE NAMED « MATTER 

— Mystery Not the End of Inquiry — Aru 
totle on “ the DivincP — What is generjill; 
called Nature Professor Tyndall names mat 
ter — a peculiar nomenclature, requiring ne^ 
definitions (as he avers), inviting mi.sun 
derstanding, and leaving the question-s w 
are concerned with just where they were 
Kor it is still to ask: Whence this rid 
endowment of matter? Whence comes tha 
of which all we see and know is the out 
come? That to which potency may in tin 
last resort be ascribed, Professor Tyndall 
suspending further judgment, calls inystia-; 
— using tbe word in one of its senses, name 
ly, something hidden from us which we an 
not to seek to know’. But there are als< 
mysteries proper to be inquired into and t( 
be reasoned about; and altbo it may no 
be given unto us to icnow the mystery o 
cau.sation, there can hardly be a more legit i 
mate subject of philosophical inquiry, ^los' 
.scientific men have thought themselves in 
tellectually authorized to have an opinioi 
about it. “ For, by the primitive and ven 
ancient men, it has been handed down ii 
the form of myths, and thus left to latei 
generations, that the Divine it is which hohb 
together all Nature”; and Jiis tradition, ol 
which Aristotle, both naturalist and philoso 
pher, thus nobly speaks— continued througli 
succeeding ages, and illuminated by the ligkt 
which has come into the world — may still 
express the w’orthiest thoughts of the mod- 
ern scientific investigator and rea.soner. — 
Asa Guay Danciniana, art. L‘L p. 389. (A., 

1889.) 

2371. NATURE OF FORCE UN- 
KNOWN — Gravitation AacriheA to a Supreme 
W’ill. — We know nothing of the ultimate 
nature or of the ultimate seat of force. 
•Science, in the modern doctrine of tlu* con- 
servation of energy, and the convertibility 
of forces, is already* getting something lilo’ 
a firm hold of the idea that all kinds of 
force are but forms or manifestations of 
.some one central force issuing from some 
one fountainhead of power. Sir John Her* 
schel has not hesitated to say that “ it i^ 
hut reasonable to regard the force of gravi- 
tation as the direct or indirect re.snlt 
of a consciousness or a will existing 
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somewhere.” [“ Outlines of Astronomy,” 
6th ed., p. 291.] And even if we cannot 
certainly identify force in all its forms with 
the direct energies of One Omnipresent an<l 
All-pervading Will, it is at least in the 
highest degree unphilosophical to assume 
the contrary — to speak or to think as if 
the forces of Nature were either independent 
of or even separate from the Creator’s 
power. — Argyll Reign of Latv, ch. 2, p. 73. 
(Burt.) 

2372 . NATURE PAINTED IN SHAD- 

OW — Karth an Inferno or a S laughter- funtse. 
— The final result [of the do<*trine of the 
struggle for life, as commonly stated] is a 
picture of Nature wholly painted in shadow 
— a picture so dark as to be a challenge to 
its Maker, an unanswered problem to phi- 
losophy, an abiding oflfense to the moral na- 
ture of man. 'I1ie world has been held up 
to us as one great battle-field heaped with 
the slain, an inferno of infinite suffering, a 
slaughter-house resounding with the cries of 
a ceaseless agony. — Drummond Ascent of 
Many int., p. 19. (J. P., 1900.) 

2373. NATURE, SECRETS OF, TO 
WHOM REVEALED — Scientist Must Become, 
as a Little Child . — In the law-book of re- 
search on w’hich natural science is based 
we read the same command as in the Scrip- 
tures: “Verily I say unto you, except ye 
become as little children ye shall not enter 
into the kingdom of heivven.” Accordingly, 
we see the investigator everywhere striving 
to turn back to the standpoint of a child 
that forgets all sorrow whenever something 
that moves is given him to look at; it 
matters little whether a tin-plate set to 
spin, or a pussy in her play. Only, of 
course, between the manner in which the 
scientist marvels at these phenomena and 
that of a child there lies the chasm that 
separates the moral value of a human being 
ripened by experience from the iniiorcncc 
of a child. — Du Bois-Ueymond Ticrischr 
RcuTgiing (a Lecture). (Translated for 
H cientific 8i dc- Ligh ts.) 

2374. NATURE SEEN AT WORK— 

Formation of Peat within a Human Life- 
lime. — George, first Karl of Cromarty, seems 
• . . to have been a man of an eminently 
active and inquiring mind. He found lei 
sure, in the .course of a very busy life, to 
write several historical dissertations of great 
research. . . . His life was extended to 

extreme old age; and as liis literary ardor 
remained undiminishecT till the last, some 
of his writings were produced at a period 
when most other men are sunk in the in- 
curious indifferency and languor of old age. 
And among these later productions are his 
remarks on peat. He relates that w^hen a 
very young man he had marked, in passing 
on a journey through the central Highlands 
of Ross-shire, a wood of very ancient trees, 
doddered^ and moss-grown, and evidently 
passing into a state of death through the 


last stages of decay. He had been led by 
business into the same district many years 
after, when in middle life, and found that 
the wood had entirely disappeared, and that 
the heathy hollow which it had covered was' 
now occupied by a green, stagnant morass, 
unvaried in its tame and level extent by 
either bush or tree. In his old age he again 
visited the locality, and saw th(‘ green sur- 
face roughened with dingy-colored hollows, 
and several Highlanders engaged in it in 
cutting peat in a stratum several feet in 
depth. What he had once seen an aged for- 
est had now become an extensive peat-moss. 
— Miller The Old Red Sandstone, ch. 10, p.' 
173. (G. & L., 1851.) 

2.3 75. NATURE STIRS VARIED HU- 
MAN EMOTIONS — The contemplation of 
the individual characteristics of the land- 
scape, and of the conformation of the land 
in any definite region of the earth, gives 
rise to a difi’erent source of enjoyment. 

At one time the heart is stirred 
by a sense of tlic grandeur of the face of 
Nature, by ilic strife of the elements, or, 
as in Northern Asia, by the aspect of 
the dreary barrenness of the far-stretching 
steppes: at anotlier time softer emotions are 
excited by the contemplation of rich har- 
vests wrested by the hand of man from the 
wild fertility of Nature, or by the sight of 
human habitations raised beside some wild 
and foaming torrent. — Hu.mholdt Cosmos, 
vol. i, int., p. 25. (H., 1897.) 

237 (L NATURE, STUDY OF, INTER- 
ESTS CHILDREN — General Phenomena of 
Life Ixcadilg Learned — I.essons in Jnsects, 
l*lants. or Shells. — Krom pupils of ten or 
twelve years of age who have been properly 
instructed in the elements of biology^ one 
may obtain a surprising accuracy in the an- 
swers given to both written and oral ques- 
tions. 'Fhc chief idea, however, to be borne 
in mind in teaching pupils of this early age 
is that the instruction must be limited to 
l>road and general details, and, save in very 
exceptional eases, must not include attempts 
at specializing the science. The general 
phenomena of plant and animal life; the 
broad relations of the organic and inorganic 
worlds, and the general tletails of the struc- 
ture and life history of the more familiar 
groups of animals and plants, present sub- 
jects which may be made, with sufficient 
means of illustration, to convey a great 
amount of solid information to the youngest 
pupil who is able to think for himself or 
herself. For example, I do not see that an 
intelligent teacher, with a good set of dia- 
grams and a few^ specimens, should have the 
slightest difii«‘ulty in interesting a very 
youthful auditory in the structure and 
metamorphosis of inset’ts, and in the general 
course of insect life. He would find in the 
details furnished by the common observa- 
tion of his pupils, a ready assent to and 
illustration of most of the facts he Avould 
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set before them; and he would send them 
back with renewed interest from his class- 
room to study the caterpillars* in the garden, 
or the development of the silkworm’s eggs, 
which formerly had been kept as mere play- 
things. A lecture on “ Shells and their In- 
mates ” Avould in like maimer be readily 
illustrated; and with the aid of a few mi- 
croscopes and some stagnant water the won- 
der and interest of the pupils might be 
excited over the description of lesser worlds 
than ours. — Andrew N^’ilson Biology in 
Kdncaiion, p. 17. ( Ifum., 1888.) 

237 7. NATURE SURPASSES HUMAN 
ESTIMATE — A Hundred Feet of Iron Rods to 
iiound a Glacier. — When I first began my 
investigations upon the glaciers, now more 
than twenty-five years ago, scarcely any 
measurements of their size or their motion 
had been made. One of my principal ob- 
jects, therefore, was to ascertain the thick- 
ness of the mass of ice, generally supposed 
to be from eighty to a hundred feet, and 
even less. The first year I took with me 
a hundred feet of iron rods (no easy mat- 
ter, where it had to be transported to the 
upper part of a glacier on men’s backs), 
thinking to bore the glacier through and 
through. As well might I have tried to 
sound the ocean with a ten-fathom line. 
The following year I took two hundred 
feet of rods with me, and again I was foiled. 
Eventually I succeeded in carrying up a 
thousand feet of line, and satisfied myself, 
after many attempts, that this was about 
the average thickness of the glacier of the 
Aar, on which I was working. — Agassiz Geo- 
logical Sketches, ser. i, ch. 8, p. 294. (H. 

M. & Co., 189G.) 

2378. NATURE SURPASSES MAN— 

’Natural l^urpasses Human tielectioji. — As 
man can produce and certainly has produced 
a great result by his methodical and un- 
conscious means of selection, what may not 
natural selection effect? Man can act only 
on external and visible characters; Nature, 
if 1 may be allowed to personify the natural 
preservation or survival of the fittest, cares 
nothing for ajipcaranccs, except in so far as 
they are useful to any being. She can act on 
every internal organ, on ev»‘ry shade of con- 
stitutional difference, on the whole machin- 
ery of life. Man selects only for his own 
good; Nature only for that of the being which 
she tends. . . . Under Jsatnre the slight- 

est diffei’enees of stnifture or consititution 
may well turn tlie nic«dy balanced^ scale in 
the straggle for life, and so- be preserved. 
How fleeting , are the wishes and efforts of 
man! How short his time, and con.sequently 
how poor will be his results, compared with 
those accumulated by Nature during wb.ole 
geological periods! Can we wonder, then, 
that N'^t^ire’s productions should be fiv* 
“ truer ’’ in character than man’s produc- 
tions; that they should be infinitely better 
adapted to the most complex conditions of 


life, and should plainly bear the stamp of 
far higher workmanship? — ^Darwin Origin 
of Species, ch. 4, p. 76. (Burt.) 

2379. NATURE’S BOATS HAVE 

WATER-TIGHT COMPARTMENTS— /Seedfi 
That Hide Their Time. — In the driftwood 
may be found dry fruits of the bladdernut, 
brown and light, an inch and a half in diam- 
eter. See how tough they are; they seem 
to be perfectly tight, and, even if one hap- 
pens to have a hole punched in its side, there 
are probably tw^o cells that are still tight, 
for there are three in all. Within are a few 
seeds, hard and smooth. W^hy are they so 
hard? Will it not be difficult for such seeds 
to get moist enough and soft enough to en- 
able them to germinate? The hard coats 
enable the seeds to remain uninjured for a 
long time in the water, in case one or two 
cells of the papery pods are broken open; 
and after the tough pod has decayed and the 
seeds have sunken to the moist earth among 
the sticks and dead leaves, they can have all 
the time they need for the slow decay of 
their armor. Sooner or later a tiny plant is 
likely to appear and produce a beautiful 
bush. . . . But this is not all. Many 

of the dry nuts hang on all winter, or for a 
part of it, rattling in the wind, as tho loatli 
to leave. Some of them are torn loose, and 
in winter there will be a better chance than 
at any other time for the wind to do the 
seeds a favor, especially when there is snow 
on the ground, for then they will bound 
along before the breeze till something inter- 
rupts them. — Beal Set d Dispersal, ch. 4, p. 
22. (G. & (^o., 1898.) 

2380. NATURE’S CARVING— RocAw 
Gut and Polished hy Glacier, — ^This Grimsel 
is a weird region — a monument carved with 
hieroglyphics more ancient and more grand 
than tliose of Nineveh or the Nile. It is a 
world disinterred by the sun from a ae])ul- 
cher of ice. All around are evidences of the 
existence and the might of the glaciers 
which once held possession of the place. All 
around the rocks arc carved, and fluted, ainl 
polished, and scored. Here and there angu- 
lar pieces of quartz, held fast by the ice. 
inserted their edges into the rocks and 
scratched them like diamonds, the scratches 
varying in depth and width according to the 
magnitude of the cutting stone. Larger 
masses, held similarly captive, scooped lon- 
gitudinal depressions in the rocks over 
which they passed, Avhile in many cases the 
polishing must have^ecn effected by the ice 
itself. A raindrop will wear a stone away; 
much more would an ice surface, squeezed 
into perfect contact by enormous pressure, 
rub away the asperities of the rocks oyer 
which for ages it was forced to slide. The 
rocks thus polished by the ice itself are sc 
exceedingly smooth and slippery that it/*'’ 
impossible to stand on them where their in- 
clination is at all considerable. — ^T yndaU^ 
Hours of Exercise in the Alps, ch. 7, p* 

(A., 1898.) 
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2381. NATURE’S CONFORMITY TO 
LAW, THE FASCINATION OF— The great- 
est instance of what the human mind ean 
effect by means of a well-recognized law of 
natural phenomena is that afforded by mod- 
ern astronomy. The one simple law of 
gravitation regulates the motions of the 
heavenly bodies not only of our own planet- 
ary system, but also of the far more distant 
double stars, from which even the ray of 
light, the quickest of all messengers, needs 
years to reach our eye; and just on account 
of this simple conformity with law the mo- 
tions of the bodies in question can be accu- 
lately predicted and determined both for the 
past and for future years and centuries to a 
fraction of a minute. 

On this exact conformity with law de- 
pends also the certainty with which we know 
how to tame the impetuous force of steam 
and to make it the obedient servant of our 
v;ants. On this conformity depends, more- 
over, the intellectual fascination which 
chains the physicist to his subjects. — Helm- 
holtz On the Conservation of Force, Popu- 
lar Scientific LectureSy p. 318. (Translated 
for Scientific Side-JAghts.) 

2382. NATURE’S FURNACES-Cra- 

icr of Volcano Filled icith Boiling Lava , — 
No one can look down on the mass of seeth- 
ing material in violent agitation within the 
fissures at the bottom of the crater of 
Stromboli, without being forcibly reminded 
of the appearances presented by liquids in a 
state of boiling or ebullition. The glowing 
material seems to be agitated by two kinds 
i f movements, the one wliirling or rotatory, 
the other vertical or up-and-down in its di- 
rection. The fluid mass in this way appears 
to be gradually impelled upwards till it ap- 
proaches the lips of the aperture, when vast 
bubbles are formed upon its surface, and to 
tile sudden bursting of these the plicnomena 
of the eruption are due. — Judd Volcanoes, 
eh. 2, p. 19. (A., 1899.) 

2383. NATURE’S GREAT RESOLVENT 

— Except in very rare cases Nature never 
makes use of any other acid than carbonic 
JH'id to bring about decompositions, trans- 
formations, or new formations. — Ttkkel Die 
Cm wandlun gsprocesse i m M i nera 1 reich , p. 
30. (Translated for Scientific Side-Lights.) 

2384. NATURE’S MANY HUES 
from THREE PRIMARY COLORS- 

Youiigj Helmholtz, and Maxwell reduce all 
(lifrerences of hue to combinations in differ- 
1‘nt proportions of thre% primary colors. It 
m demonstrable by experiment that from 
Ihe red, green, and violet all the other colors 
of the spectrum may be obtained. — ^Tyndall 
L^ghty lect. 1, p. 40. (A., 1898.) 

2385. NATURE’S MASTERPIECES 

Au — Inheritance from Ancient Ages . — 
Above all other [forms], we should protect 
and hold sacred those types, Nature’s mas- 
terpieces, which are first singled out for .de- 
struction on account of their size, or 


splendor, or rarity, and that false detestable 
glory which is accorded to their moit suc- 
cessful slayers In ancient times the spirit 
of life shone brightest in these; and when 
others that shared the earth with them were 
taken by death they were left, being more 
worthy of perpetuation. Like immortal 
flowers they have drifted down to us on the 
ocean of time, and their strangeness and 
beauty bring to our imaginations a dream 
and a picture of that unknown world, im- 
measurably far removed, where man was 
not: and when they perish, something of 
gladness goes out from Nature, and the sun- 
shine loses something of its brightness. — 
Hudson Naturalist in La Plata, ch. 1, p. 29. 
(C. & 11., 1895.) 

2386. NATURE’S NON - CONDUCT- 

ING MEDIUM — Experiment with Molten Iron, 
— Mr. Nasniytli, the inventor of the steam- 
hammer, has lately illustrated, by a very 
striking experiment, the non-conductibility 
of a thin layer of dry sand and clay. Into 
a caldron of iron one-fourth of an inch 
thick, lined with sand and clay fivc-eightlis 
of an inch thick, he poured eight tons of 
melted iron at a white heat. After the fused 
rnetiil had been twenty minutes in the cal- 
dron the palm of the hand could be applied 
to the outside without inconvenience, and 
after forty minutes there was not heat 
enough to singe writing-paper. This fact 
may help us to explain how strata in contact 
with dikes, or beds of fused matter, have 
sometimes escaped without perceptible alter- 
ation bv heat. — Lykll Oeoloqyy ch. 25, p. 
413. (A., 1854.) 

2387. NATURE’S PARADOX— IVnter 

on Vnjfielding Substance — Bacon First 
Proved It I ncompressihle — “ The Florentine 
Experiment^* a Later (*opy. — Water yields 
so freely to the hand that you might sup- 
pose it to be easily squeezed into a smaller 
space. Tliat this is not the case was proved 
more than two hundred and sixty years ago 
hy Lord Bacon. He filled a hollow globe of 
lead with the liquid, and, soldering up the 
aperture, tried to flatten the globe by the 
blows of a heavy hammer. He eontiniied 
hammering " till the water, impatient of 
furtlier pressure, exuded through the solid 
lead like a fine dew.” Water was thus 
proved to offer an immense resistance to 
eompression. Nearly fifty years afterwards, 
a similar experiment, with the same result, 
uas made by the members of the Academy 
Del Ciuiento in Florence. They, however, 
used a globe of silver instead of a globe of 
lead. This experiment is everywhere knowTi 
as “the Florentine experiment”; but Ellis 
and Spedding, the eminent biographers of 
Bacon, have clearly shown that it ought to 
be called “ the Baconian experiment.” — 
Tyndall New FragmentSy p. 343. (A., 

1897.) 

2388. NATURE’S PICTURE-BOOK- 

TVonders of Geology, — We may turn over 
these wondirful leaves [strata] one after 
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one, like the leaves of a herbarium, and find 
the piitorial records of a former creation in 
every page. Scallops, and ^yphites, and 
ammonites, of almost every variety peculiar 
to the formation, and at least some eight or 
ten varieties of belemnite; twigs of wood, 
leaves of plants, cones of an extinct 
species of pine, bits of charcoal, and the 
scales of fishes; and, as if to render their 
pictorial appearance more striking, tho the 
leaves of this interesting volume arc of a 
deep black, most of tho impressions are of a 
chalky whiteness. I was lost in admiration 
and astonishment, and found my very imagi- 
nation paralyzed by an assemblage of won- 
ders that seemed to outrival, in tho fan- 
tastic and the extravagant, even its wildest 
conceptions. 1 passed on from ledge to 
ledge, like the traveler of the tale through 
the city of statues. — AI illfr The Old J\vd 
Sandstone, ch. 1, p. 10. (G. & L., 1851.) 

2380. NATURE’S PREMIUM ON 
GOOD MOTHERS — The Survival of the Fit- 
test Forccft Altruism upon the World. — A 
mother who did not care for her children 
would have feeble and sickly children. Their 
children’s children would be feeble and sick- 
ly children. And the day of reckoning 
would come when they would be driven off 
the field by a hardier, that is a better-moth- 
ered, race. Hence the premium of Nature 
upon better mothers. Hence the elimina- 
tion of all the reproductive failures, of all 
the mothers who fell short of completing the 
process to the last detail. And hence, by the 
law of the survival of the fittest, altruism, 
which at this stage means good-motherism, 
is forced upon the world. — Dri mmonu Av- 
cent of Man, cli. 7, p. 205, (.1, P., 1900.) 

2390. NATURE’S PURIFIER— .S'awd 
the Great Filter. — So convinced was Koch of 
the ctUcicncy of sand-filtration as protection 
against disease-ywoducing germs that he ad- 
vocated an adaptation of this plan in places 
where it was foumi that a well yielded in- 
fected water. Such pollution in a well may 
be due to various causes; surface-polluted 
water oozing into the well is yirobahly the 
commonest, hut .decaying animal or vege- 
table matter might also raise the number of 
micro-organisms ])resent almost in<lelinitely. 
Koch’s proposal for sin*h a polluted well was 
to fill it uj) witli gravel to its higlu*st water- 
level, and above that, up to the.surfiiee of 
the ground, with fine sand, llefore the well 
is filled up in this manner it must, of 
course, be titled vith. a pipe passing to the 
bottom and eonneeted with n pump. This 
simple procedure of tilling up Ji well with 
gravel and , sand intei poses an efTectual 
filter-bed between the subsoil water and anv 
foul surface water percolating <lown\vards. 
Such an arrangement yields as good, if not 
better, results than an ordinary filter-bed, 
on account of there being practically no dis- 
turbance of the bed nor injury done to it hv 
fro.st. — Nkwman Bacteria^ ch. 2 p 77 (G 
P. P.. 1S99.) 


2391. NATURE’S STEAM-JETS— 

Masses of Rock Ejected from Volcano . — A 
volcano is essentially a steam- jet, and the 
steam almost certainly is derived from 
water buried in the rocks at the time of 
their formation. The quantity of matter 
extruded by a volcano is very great. We get 
an inadequate sense of its mass from the 
cones which are accumulated about the point 
of ejection. Thus in the case of Etna, a 
volcano, vast tho it is, of the second order 
o{ magnitude in terrestrial cones, we find 
in and around the elevation a mass of 
ejected rocky material which amounts in 
volume to somewhere near one thousand 
cubic miles; yet this prodigious mass of 
matter is only a small part of that which 
has been ejected from the vent. — Siialek 
Satvre and Man in America^ ch. 2, p. C2. 
(S., 1899.) 

2392. NAVIGATION, ANCIENT— lie 

Merchant Princes of Other Days — Pheni- 
cians and Sidonians. — The [Phenicians] 

. . . widened the domain of knowledge in 

several directions by independent inventions 
of their own. A state of industrial pros- 
perity, based on an extensive maritime com- 
merce, and on the enterprise manifested at 
Sidon in the manufacture of white and col- 
ored glasswares, tissues, and purple dyes, 
necessarily led to advancement in mathe- 
matical and chemical knowledge, and more 
particularly in the technical arts. “ The 
Sidonians,” writes Strabo, are described as 
industrious inquirers in astronomy, as well 
as in the science of numbers, to which they 
have been led by their skill in arithmetical 
calculation, and in navigating their vessels 
by night, both of which are indispensable to 
commerce and maritime intercourse.” — H tm- 
BOLDT t^osmos, vol. ii, pt. ii, p. 120. (II., 

1897.) 

2393. NAVIGATION BY SPIDERS- 

The Raft of the Hunting-spider. — The fol- 
lowing is quoted from Bilchner: 

“ Less idyllic than the water-spider is our 
native hunting-spider, Dolomedes fimhriata, 
which belongs to those species which spin no 
web, but hunt their victims like animals of 
prey. As the Argyroneln is the discoverer 
of the diving-bell, so may this be regarded 
as the discoverer or first builder of a float- 
ing raft. It is not content udth hunting in- 
sects on land, but follows them on the water, 
on the surfac-e of which it runs about with 
ease. It, however, needs a place to rest on, 
and makes it by rolling together dry h^nc^ 
and such like bodies, binding them into a 
firm whole with its silken threads. On this 
laftlike vessel it floats at the mercy of wind 
and waves; and if an unlucky water-insect 
comes for an instant to the surface of the 
water to breathe, the spider darts at it with 
lightning speed, and carries it back to it^ 
raft to devour at its ease. — Romanes Ani- 
mal h telligcnce, ch. (>, p. 213. (A., 1899.) 

i 2.^04. NAVIGATIOIT GUIDED BY 

I THE STARS— Mar inerit of Ti/re and Sidon 
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The Cynosure . — ^At the epoch when the mari- 
time power of the Phenicians was at its 
apogee, about 3,000 years ago, or twelve cen- 
turies before our era, it was the star ^ of 
the Little Bear . . . which was the 

nearest bright star to the pole, and 
the skilful navigators of Tyre and Sidoii 
(O purpled kings of former times! what re- 
mains of your pride?) had recognized the 
seven stars of the Little Bear, which they 
named the Tail of the Dog, “ Cynosura ” ; 
they guided themselves by the pivot of the 
diurnal motion, and during several centuries 
they surpassed in precision all the mariners 
of the Mediterranean. The dog had given 
place to a bear, doubtless on account of the 
resemblance of the configuration of these 
seven stars to the seven of the Great Bear, 
but the tail remains long and curled up, in 
spite of the nature of the new animal. 

Thus the stars of the north at first served 
as points of reference for the first men who 
dared to venture on the seas. Hut they 
served at the same time as guides on the 
mainland for the nomadic tribes who car- 
lied their tents from country to country. 
In the midst of savage nature, the first war- 
riors themselves had nothing but the Little 
Bear to guide their steps. — Flammarion 
Popular Astronomy, bk. vi, eh. 1, p. 550. 
(A.) 

2395. NAVY, BRITISH, STOPPAGE 
OF GROG IN — Reduction of Crimes of Vio- 
lence — Ihinyers of Incipient Intoxication . — 
It would seem that in whatever way the 
exertion of volitional power is related to the 
condition of the brain, this exertion is inter- 
fered with by the use of intoxicating agents, 
before there is any serious perversion of the 
automatic [muscular ) activity. ... It 
is in this primary stage of alcoholic excite- 
ment that a large number of “ crimes of 
violence,’’ as well as of minor olVenses, are 
committed, as is shown by the remarkable 
reduction in those which took place in the 
navy immediately that the “ ev«Miing grog ” 
was stopped. The following very charac- 
teristic instance of this kind was related 
to the Admiralty Committee on Avhose rec- 
ommendation this change was made: 

“ I had a marine,” said (^aptain Drew, 
“ wIh) was constantly complained against for 
quarreling and fighting and disobedience to 
the orders of his sergeant. At length 1 be- 
gan with flogging him, and told him that 1 
Avonld increases his punishment every time 
that I had a complaint against him. This I 
had to do twice; and as the man was con- 
stantly excited it appeared to me that the 
nian’s reason must be alfected. I therefore 
applied to the surgeon and asked him to 
examine the man to see whether he was not 

fit subject for invaliding, but the surgeon 
reported that he Avas as fine and healthy a 
young man as there was in the ship. I then 
d|d not think myself justified in flogging 
•]i^' fiut took upon myself to do an 

' Jegal act with a good intention, and when 
came into harbor (in the West Indies) I 


hired a cell in the gaol and kept him there 
three days upon bread and water. ^ When 
the man caine out of gaol I told him that 
whenever I had a complaint against him, as 
sure as we came into harbor I Avould send 
him to gaol; but that if he would choo.se to 
alter his conduct I would start afresh with 
him and forget everything that had hap- 
pened. lie said that he was very much 
obliged to me, and he came to me the next 
(lay and asked me if 1 would stop his allow- 
ance of grog and let him be paid for it. I 
did so, and never bad another complaint 
egainst the man while £ was in the ship.” — 
Carpenter Mental Physiology, ch. 17, p. 
040. (A., 1000.) 

2390. NEARNESS IN TIME ASCRIBED 
TO GREAT PUBLIC EWEmS— Vividness 
t<iiggest.s Pi oxiniity. — The most striking ex- 
amples of the illusory elTect of mere vivid- 
ness, involving a complete detachment of the 
event from the prominent landmarks of the 
past, arc afforded by public events which lie 
outside the narrower circle of our personal 
life, and which do not in the natural course 
of things become linked to any definitely 
localized points in the field of memory. 
'rhcs(‘ events may be very stirring and en- 
grossing for the time, but in many cases 
they pass out of the mind just as suddenly 
as they entcK'd it. W’e liavc no occasion to 
revert to tlicm. and if by chance we are 
afterwards riuninded of them they are pretty 
certain to 1(X)k too near, just because the 
fact of their having greatly interested us 
lias servi'd to render their images particu- 
larlv vivid. — Sum.y Illusions, ch. 10, p. ‘25S. 
(A-. 1S07.) 

2397. NEBULA NOT WHOLLY 

COMPOSED OF STARS — Gaseous Constitu- 
ents — Prriiap.s Syslents in Process of For- 
mation. — In many imbiihc small stars can 
1 c scon. . . More stars arc continually 

I eing discovered in them, the better arc the 
telescopes used in their analysis, 'fhus, be- 
tore the disiovorv of spectrum analysis. Sir 
W . llersch(>l s former view might be re- 
garded as tlu* most probable, that that 
vhieh wc sc" to he nebuhr are only heaps of 
very fine stars, of other “ ^lilky Ways.” 
\ow, however, spectrum analysis has shown 
a gas spectrum in many nebiil.e which con- 
tain stars. — llEl.Miioi.Tz l*opuIar I.rcturrs. 
lect. 4, p. 187. (I,. G. & Go., 1808.) 

2398. NECESSITY OF CONFLICT 
AND WAR-f hmbativeness Inherent in Man. 
- In many respects man is tlio most ruth- 
lessly ferocious of beasts. As with all 
gregarious animals, “ two souls,” as Faust 
.says, ” ilwell within bi.s breast," the one of 
soeiability and helpfulness, the other of 
jealousy and antagonism to his mates. Tho 
in a general way he cannot live without 
them, yet, as regards certain individuals, it 
often falls (vat that he (’annot live with them 
either. Goustrained to he a member of a 

I tribe, he still has a right to deeide. as far as 
I in him lies, of which otlicr members the 
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tribe shall consist. Killing off a few ob- 
noxious ones may often better the chances of 
those that remain. And killing off a neigh- 
boring tribe from whom no good thing 
comes, blit only competition, may materially 
better the lot of the whole tribe. Hence the 
gory cradle, the helium omnium contra 
omnes, in which our race was reared; hence 
the fickleness of human ties, the ease with 
which the foe of yesterday becomes the ally 
of to-day, the triend of to-day the enemy of 
to-morrow; hence the fact that we, the 
lineal representatives of the successful en- 
actors of one scene of slaughter after an- 
other, must, whatever more pacific virtues 
we may also possess, still carry about with 
us, ready at any moment to burst into flame, 
the smoldering and sinister traits of char- 
acter by means of which they lived through 
so many massacres, liarming others, but 
tliemselves unharmed. — .James Psychology, 
vol. ii, ch. 24, p. 409. (H. H. & Co., 1899.) 

2399. NECESSITY OF PAIN— Jte Chief 
Use Not for the Individual^ but for the 
Race. — We must, therefore, accept pain as a 
fact existing by a deep necessity, having its 
root in the essential order of the world. If 
we are to understand it, we must learn to 
look on it v/ith different eyes. And does not 
a different thouglit suggest itself even while 
we recognize that the others fail? For if 
the reason and the end of pain lie beyond 
the results that have been mentioned, then 
they lie bevond the individual. Pain, if it 
exist for any purpose, and have any end or 
use — and of this what sufferer can endure to 
doubt? — must have some purpose which ex- 
tends beyond the interest of the person who 
is called upon to bear it. . . . 

These uses of pain, which concern the one 
who suffers only [as loading to avoidance of 
danger, etc.], must fail and be found insufli- 
eient. . . . But when W(* extend our 

thought, and rccognir^e not only that there 
are, in pain, ends unseen by us, but that 
these ends may not be confined within the 
(irole of our own interests, surely a light 
begins to glimmer through the darkness. 
While we look only at that which directly 
concerns the individual who suffers, no real 
explanation of suffering, no satisfaction 
that truly satisfies, can be found. But if ive 
niay look beyond and see in our own suffer- 
ings, and in the sufferings of all, something 
in which mankind also has a stake, then 
they are brought into a region in which the 
heart can deal with them and find them 

f ood. And if the heart, the reason also. 

’or here it is the soul that is the judge; 
and if the heart is satisfied, the reason also 
is content.— Hinton The Mystery of Pain, 
p. 19. (Hum., 1893.) 

2400. NEEDLE, MAGNETIC, AN- 
CIENT KNOWLEDGE 0¥- Early Chinese 
Record of ‘‘ Needle Pointing ftouth ** — 
Polarity a Puzzle. — No definite statement, 
however, is found until /he end of the elev- 
enth century is reached, nm then in a work 


entitled “ Mung-Khi-pithan ” we meet the 
following extraordinary passage: 

“ The soothsayers rub a needle with the 
magnet stone so that it may mark the 
south; however, it declines constantly a lit- 
tle to the cast. It does not indicate the 
south exactly. W^hen this needle floats on 
the water it is much agitated. If the finger- 
nails touch the upper edge of the basin in 
which it floats they agitate it strongly, only 
it continues to slide and falls easily. It is 
better, in order to show its virtues in the 
best way, to suspend it as follows: Take a 
single filament from a piece of new cotton 
and attach it exactly to the middle of the 
needle by a bit of wax as large as a mustard- 
seed. Hang it up in a place where there is 
no wind. Then the needle constantly shows 
the south; but among such needles there 
are some wdiich, being rubbed, indicate the 
north. Our soothsayers have some which* 
show south and some w'hich show north. Of 
this property of the magnet to indicate the 
south, like that of the cypress to show the 
west, no one can tell the origin.” — Benja- 
min Intelleedual Rise in Electricity, ch. 3, p. 
7.5. (J. W., 1898.) 

2401. Occident Indebted 

to Orient. — While the gradually developed 
knowledge of relations in space incited men 
1 o think of shorter sea routes', the means for 
perfecting practical navigation were like- 
wise gradually increased by the applicaition 
of m.'ithematics and astronomy, the inven- 
tion of new instruments of measurement, 
and by a more skilful employment of mag- 
netic farces. Tt is extremely probable that 
Europe oives the knowledge of the northern 
and southern directing pow’ers of the mag- 
netic needle — the use of the mariner’s com- 
pass — to the Arabs, and that these people 
were in turn indebted for it to the Chinese. 

. . . In the third century of our era, un- 

der the dynasty of Han, there is a descrip- 
tion given in Hiutschin’s dictionary Schue- 
wen of the manner in which the property of 
pointing with one end toivard the south may 
be imparted to an iron rod by a series of 
methodical blows. Owing to the ordinary 
southern direction of navigation at that 
period, the south pointing of the magnet i« 
ahvays the one especially mentioned. A cen- 
tury later, under the dynasty of Tsin, 
Clhinese ships employed the magnet to guide 
their course safely across the open sea, and 
it was by means of these vessels that the 
knowledge of the compass was carried to 
India, and from thence to the eastern coasts 
of Africa. — Humboldt Cosmos, vol. ii, pt. ii, 
]). 2.5.3. (H., 1897.) 

2402. NEGATION OF FIXED MODES 
GIVES MAN PREEMINENCE— iYeir Prin- 
ciples for New Cases. — In them [the lower 
animals] fixed habit is the essential and 
characteristic law' of nervous action. ^ The 
brain grows to the exact modes in which it 
has been exercised, and the inheritance of 
these modes — then called instincts — would 
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have in it nothing surprising. But in man 
the negation of all fixed modes is the essen- 
tial characteristic. He owes his whole pre- 
eminence a^^ a reasoner, his whole human 
quality of intellect, we may say, to the facil- 
ity with which a given mode of thought in 
him may suddenly be broken up into ele- 
ments which recombine anew. Only at the 
price of inheriting no settled instinctive 
tendencies is he able to settle every novel 
case by the fresh discovery by his reason of 
novel principles. — James Psychology y vol. ii, 
ch. 22, p. 368. (H. H. & Co., 1899. ) 

2403. NEGLECT, DETERIORATION 
THE PENALTY OF— AJor« Needed for Ex- 
cellence (Hch. iiy aj . — If we neglect a gar- 
den plant, then a natural principle of deteri- 
oration comes in and changes it into a worse 
plant. And if we neglect a bird, by the 
same imperious law it will be gradually 
changed into an uglier bird. Or if we neg- 
lect almost any of the domestic animals, 
they will rapidly revert to wild and worth- 
less forms again. 

Now the same thing exactly would hap- 
pen in the case of you or me. Why should 
man be an exception to any of the laws of 
Nature? Nature knows him simply as an 
animal — subkingdom Veriehratay class 
Mammalia, order Bimana, And the law of 
reversion to type runs through all creation 
If a man neglect himself for a few years 
he will change into a worse man and a 
low^er man. If it is his body that he neg- 
lects, he will deteriorate into a wild and 
bestial savage, like the dehumanized men 
w'ho arc discovered sometimes upon desert 
islands. If it is his mind it will degenerate 
into imbecility and madness — solitary con- 
finement has the power to unmake men's 
minds and leave them idiots. If ho neglect 
his conscience, it will run off into lawdess- 
iicss and vice. Or. lastly, if it is his soul, 
it must inevitably atrophy, drop off in ruin 
and decay. — Dm MMoxu Xatural Loir in the 
t^pirituai World, essay 2, ]>. SS. (H. Al.) 

2404. NEGLECT OF SANITATION 
INVITES ZYMOTIC DISEASE— 0?>j>reaaion 

Opens the Way for Pestilencr — Ifuman 
Brotherhood ^fay Involve the Most Discreet 
irith the Most Degraded. — Wo learn from 
this marvelous discovery [of the destruction 
of disease-germs by the leucocytes or while 
blood-corpuscles] that so long as w'c live 
simply and naturally, and obey the well- 
known laws of sanitation, so as to secure 
a healthy condition of the body, the more 
dreaded zjnnotic diseases will be pow'erless 
against us. But if we neglect these laws 
of health, or allow of conditions wdiich com- 
pel large bodies of our fellow^ men to neg- 
lc(‘t them, these disease-germs will be pres- 
ent in such quantities in the air and the 
water around us that even those wiio per- 
sonally live comparatively w'holesome lives 
will not always escape them. — Wallace The 
Wonderful Century y ch. 14, p. 140. (D. M. 

& (^o., 1899.) 


2405. NEIGHBOR, ANCIENT IDEA 

OF — Moral Obligation I/imited to Tribe. — It 
must be clearly understood also that the 
Old-World rules of moral conduct were not 
the same towards all men. A man knew 
his duty to his neighbor, but all men were 
not his neighbors. This is very clearly seen 
in the history of men’s ideas of manslaugh- 
ter and theft. . . . The old state of 

things is well illustrated in the Latin w'ord 
/losH^, which, meajiing originally “stranger,” 
passed quite naturally into the sense of 
“ enemy.” Not only is slaying an enemy in 
open w^ar looked on as righteous, but ancient 
law goes on the doctrine that slaying one’s 
owui tribesman and slaying a foreigner are 
crimes of quite different order, while killing 
a slave is but a destruction of property. 
Nor even now does the colonist practically 
admit that killing a browm or black man 
is an act of quite the same nature as killing 
a wiiite countryman. Yet the idea of the 
sacredness of human life is ever spreading 
more widely in the w’orld, as a principle 
applying to mankind at large. 

The history of the notion of theft and 
plunder follows partly the same lines. In 
the lower civilization the law, “ Thou shalt 
not steal,” is not unknowm, but it applies 
to tribesmen and friends, not to strangers 
and enemies. — Tylok Anthropologyy ch. 16, 
p. 411. (A.. 1800.) 

2400. NERVE-FORCE CAPABLE OF 
EXHAUSTION — Se7iHaUon8 More Vivid after 
Remission — Maximum of Power Follows Re- 
pose, — The nerve-pores and corpuscles, on 
being stimulated, undergo a process of 
change, w’hereby their power is gradually 
exhausted, in consecpience of which they 
need remission and repose. Hence, the 
first moments of a stimulus are ahvays 
the freshest, and give birth to the most 
vivid degrees of consciousness. This is the 
condition more esj)ecially requisite for main- 
taining a state of pleasurable sensibility, 
llie nervous system should be duly refreshed 
or invigorated by nourishment and repose, 
and never pushed in any part to the extreme 
limits of exhaustion. The same condition 
ap])lies to our power of active energ)" in 
every department, whether intellectual, vol- 
untary, or emotional. Power is at the maxi- 
mnm, under a fresh start of renovated 
nerves, and fails as we approach the point 
of exhaustion. There are certain exception- 
al manifestations, as in the common ex- 
perience of “ growing w'arm ” to one's work ; 
the maximum of energy” usually show’s itself 
some time after commencing, "an effect du“ 
entirely to the increased supply of blood fol- 
lowing on a certain amount of exercise. — 
Pain Mind and Body, ch. 4, p. 12. (Hum., 
1S80.) 

2407. NERVES COMMUNICATE 
THROUGH CEmE13LS---IUmtration of Mail 
Sent through Distributing Office. — The plan 
of communicating from one part of the body 
to another — as from the skin of the hand 
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to the muscles of the arm— is not by a di- 
rect route from the one spot to the other, 
but by a nervous center. Every nerve-fiber 
rising from the surface of the body, or from 
the eye or the ear, goes first of all to the 
spinal cord or to some part of the brain; 
and any influence exerted on the movements 
by stimulating these fibers passes out from 
some nervous center. As in tlie circulation 
of letters by post, there is no direct comuni- 
cation between one street and another, but 
every letter passes first to the central otfice, 
so the transmission of influence from one 
member of the body to another is exclusively 
through a center, or (with a few exceptions) 
through some part of the nervous substance 
contained in the head and backbone. Every 
communication is centralized, and in con- 
sequence there is not only gr(‘at economy of 
the conducting machinery, but also an avoid- 
ance of conflicting messages. — Bain Mind 
and Body, ch. 3, p. 8. (Hum., 1880.) 

2408. NERVES, SPECIFIC ACTION 

O^— Senses Never Confused — Kye Tells Only 
of Light, Ear of Sound. — Every nerve of 
sense has a peculiar kind of sensation. We 
know that each nerve can be reiulered active 
by a vast number of exciting agents, and 
that the same agent may atfect different 
organs of sense; but no matter liow it may 
be brought about, we never receive from 
nerves of sight any other .sensation than 
that of light, nor from the nerves of the 
oar any other sensation than that of sound. 
In short, we derive from each individual 
nerve of sense that sensation only that cor- 
responds to its specific action. The most 
rnarkeil differences in the qualities of sen- 
sation, that is to say, those betw(‘en sen- 
sations from different senses, are consequent- 
ly in no way dependent on the nature of the 
exciting agent, but only on tlie nerve appa- 
ratus that is operated uj)on. — Helmholtz 
.4 ini and Progress of Physical Science 
(Popular Lectures on Scientific Subjects, p. 
391). (Translated for Scientific Side-Lights, ) 

2409. NERVES THE INTERPRETERS 
OF THE WORLD TO THE MIND— Be 

tween the mind of man and the outer world 
are interposeil the nerves of the human body, 
which translate, or enable the mind to trans- 
late, the impressions of that world into 
facts of consciousness and thought. — T yn 
DALI. Fragments of Science, ch. 2, p. 2S. 
(A., 1897.) 

2410. NESTLINGS NOT TIMID IF 
GENTLY APPROACHED — No . Instiiiclive. 
Fear of Man . — 3'^o return to what may be 
seen in nestling 'birds. When very young, 
and before their education has well begun, 
if quietly approached and touched, they open 
their bills and take food as readily from a 
man as from the parent bird. But if while 
being thus fed the parent returns and emits 
the warning note they instantly cease their 
hunger cries, close their gaping mouths, and 




crouch down frightened in the nest. — ^Hud- 
son Naturalist in La Plata, ch. 5, p. 89. (C. 
& II., 1895.) 

2411. NESTS REBUILT ON SAME 
SITES — Migratory Birds Return to Early 
Homes. — For many years in succession a 
pair of blue titmice built their nest in an 
earthenware bottle placed in the branches 
of a tree in a garden at Oxbridge, near Stock- 
ton-on-Tees, and even where the surface of 
the country has undergone a complete 
change some species will continue breeding 
on the beloved spot. In America orioles 
and vircos appear to return to the same 
tree, or even to affix their nest to the same 
branch, for many successive years; and in 
like manner Allen has noticed how the wren, 
the pewee, and the robin repeatedly occupy 
the same nesting sites. — Brown Nature- 
Studies, p. 16. (Hum., 1888.) 

2412. NET, THE, COEVAL WITH 

HISTORY — Egyptian Monuments Show Its 
Skilful Use. — The net is one of the things 
known to almost all men so far as history 
can tell. The native Australians net game 
like ancient Assyrians or English poachers, 
and are not less skilled in netting wild 
fowl. To see this art at its height we ma\ 
look at the pictures of fowling-scenes on 
the monuments of ancient Egypt, which 
show the great clap-nets taking geese by 
scores; even the souls of the dead are de- 
picted rejoicing in this favorite sport in 
the world beyond the tomb. — Tylor .Anthro- 
pology, ch. 9, p. 212. (A., 1899.) 

2413. NEWS “AHEAD OF TIME” 

— Electricity Outt ravels the Sun. — We are 
now able to receive accounts of great events 
almost V’hile they are happening on the 
other side of the globe; and, owing to dif- 
ference of longitude, we sometimes can hear 
of an event apparently before it has hap- 
pened. If some great official were to die 
at Calcutta at sunset, we should receive 
the news soon after noon on the same day. 
— Wallace The Wonderful Century, ch. 3, 
p. 21. (1). M. & Co., 1899.) 

2414. NEWS BY TELEPHONE- 

Printing of Extras Dispensed with. — The 
telephone is actually in operation at Buda- 
pest in the form of a telephonic newspaper. 
At certain fixed hours throughout the day 
a good reader is employed to send definite 
classes of news along the wires which are 
laid to subscribers’ houses and offices, so 
that each person is able to hear the particu- 
lar items he desires, without the delay of 
its being printed and circulated in successive 
editions of a newspaper. It is stated that 
the news is supplied to subscribers in this 
way at little more than the cost of a daily 
newspaper, and that it is a complete suc- 
cess. — Walt.ace The Wonderful Century, ch. 
3, p. 23. (D. M. & Co., 1899.) 

2415. NEWTON SECURES A FILM 
THAT IS VARIABLE AND MEASURABLE 
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— Newton*a Rings — Illustrate Interference 
of Light-waves. — Newton . . . determined 
by accurate measurements the relation of 
the thickness of the film to the color of dis- 
plays. [See CoLOKs of Thin Plates; 
Plates.] In doing this his first care was 
to obtain a film of variable and calculable 
depth. On a plano-convex glass lens . . . 
of very feeble curvature he laid a plate of 
glass . . . with a plane surface, thus 

obtaining a film of air of gradually increas- 
ing depth from the point of contact . . . 
outwards. On looking at the film in mono- 
chromatic light he saw, with the delight 
attendant on fulfilled prevision, surrounding 
file place of contact a series of bright rings 
separated from each other by dark ones 
and becoming more closely packed together 
as the distance from the point of contact 
augmented. . . . When he employed red 

light, his rings had certain diameters; when 
he employed blue light, the diameters were 
less. In general terms, the more refrangible 
the light the smaller were the rings. (*aiis- 
ing his glasses to pass tli rough the speetniin 
from red to blue, the rings gradually con- 
tracted; when the passage was from blue 
to rod, the rings expanded. This is a beauti- 
ful experiment, and appears to have given 
Xewton the most lively satisfaction. When 
white light fell upon the glasses, inasmuch 
as the colors were not superposed, a series 
of iris-colorcd cutIcs was obtained. . . . 

In monochromatic light the rings run closer 
and closer together as they recode from the 
((‘liter. This is due to the fact that at a 
distance the film of air thickens more rapid- 
ly than near the center. When white light 
is employed this closing up of the rings 
(iiuses the various colors to be superposed, 
s(» tliat after a certain thickness they are 
hhMided together to wdiite light, the rings 
then ceasing altogether. — Tyndall Lretuns 
on Light , lect. 2, p. 72. (A., 1898.) 

2410. NICHE OF SCIENCE UN- 
FILLED — ^yhy Sot a IShrinc of Ihitg ( l*s. 

.i ). — “Does the vital,” he [Professor 
Knight] asks, “ proceed by a still remoter 
development from the non-vital? Or was it 
ireated by a fiat of volition? Or ” — and here 
he emphasizes his question — “ has it altcags 
foisted hi some form or other as an eter- 
nal constituent of the un i verse f I do not 
i-ee,” he replies, “ how we can escape from 
the last alternative.” With the wdiole force 
of my conviction I say, Nor do I, tho our 
modes of regarding the “ eternal constitu- 
ent ” may not be the same. — T yndall Frag- 
ments of Science, vol. ii, eh. 1.5, p. IlTfi. (A., 
1900.) 

2417. NIGHT, ADAPTATION TO— 

('Olors of Nocturnal Animals. — Noetiirnul 
animals supply another illustration of the 
same rule [of protective coloration] in the 
dusky colors of mice, rats, bats, and moles, 
«nd in the soft-mottled plumage of owls and 
goat-suckers which, while almost equally 


inconspicuous in the twiliglit, are such as to 
favor their concealment in the daytime. — 
Wallace Darwinism^ ch. 8, p. 131. (Hum.) 

2418. NIGHT AND DAY, MYTHS 
WOVEN AROUND — Story of LUtle Red Rid- 
ing-hood an Ancient Relic. — Of all the na- 
ture-myths of the world few are so widely 
spread as those on this theme of night and 
day, where with mythic truth the devoured 
victims were afterwards disgorged or set 
free. The Zulu story-tellers describe the 
maw of the monster as a 'country where 
there are hills and houses and cattle and 
people living, and, when the monster is cut 
open, all the creatures come out from the 
darkness; with a neat toueli of nature, 
which shows that the story-teller is think- 
ing of the dawn, the cock comes out first, 
crying *‘'kukuluku! T sec the world!” Our 
Knglish version of the old myth is the 
nursery tale of Little Red Riding - IkhmI, 
but it is spoilt by leaving out the proper 
end (which (German nurses have kept up 
with better memory), that when the hunter 
ripped up tlui sleeping wolf out came the 
little damsel in her re(i satin cloak, safe and 
sound. — 'Fylok Anthropology^ ch. 15, p. 392. 
(A., 189!L) 

241 1>. NIGHT A TIME OF ANXIETY 
TO PRIMEVAL NLkFi~~^Mmtif J)aij Should 
Rrturn So Moref — Joyous Wihonie to the 
Rising Sun. — The aneieiii jioems of India 
have even preserved for us the last eelioes 
of the f(‘ars of primeval man at the ap- 
proach of night. 'Fhe sun. the good sun, 
has completely disappeared in the W(‘st: is 
it certain that he will return to-morrow 
morning in tlie east? If he should return 
no more! no more light, no more heat; the 
frozen night, gloomy night, covers the world! 
How shall w(' rec'over tlic lost fire? How re- 
place the beneficent sun and his celestial 
light? The stars from the height of the 
heavens slied their iiK^laneholy light; the 
moon pours out in the vacuities of the at- 
mosphere that rosy, silvery light which dif- 
fuses sueli a eharm upon the sleep of Na- 
ture; hut this is not the sun, this is not the 
day. . . . Ah, see the dawn, which 

brightens slowly! Ihdiold tho light, behold 
the dav! Sun! King of the heavens, he 
blessed! Oh! never forget to return! — 
Flammakiun Popular Astronomg^ bk. i. ch. 
2, p. 13. (A.) 

2420. NIGHT IN TROPICAL FOREST 

— Diseordan t Cries — Wide-spread Conflict 
among Animals. — After eleven o’clock, such 
a noise began in tho contiguous forest that 
for the remainder of the night all sleep was 
impossible. The wild cries of animals rung 
through the woods. Among the many voices 
which resounded together, the Indians could 
only recognize those which, after short 
pauses, were heard singly. There was the 
monotonous, plaintive cry of the Aluates 
(howling monkeys), the whining, flutelike 
not IAS of the small sapajous, the grunting 
miirmiir of the striped nocturnal ape 
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(Nyctipithecus irivirgatus, . . , the 

fitful roar of the great tiger ( the cougar or 
maiieless American lion), the peccary, the 
sloth, and a host of parrots, parraquas 
(Ortalides), and other pheasant-like birds. 
Whenever the tigers approached the edge of 
the forest, our dog, who before had barked 
incessantly, came howling to seek protection 
under tlie* hammocks. Sometimes the cry of 
the tiger resounded from the branches of a 
tree, and was then always accompanied by 
the plaintive piping tones of the apes, who 
were endeavoring to escape from the un- 
wonted pursuit. 

If one asks the Indians why such a con- 
tinuous noise is heard on certain nights, 
tliey answer, with a smile, that “ the ani- 
mals are rejoicing in the beautiful moon- 
light and ceiobrating the return of the full 
moon.” To me the scene appeared rather to 
be owing to an accidental, long-continued, 
and gradually increasing conflict among the 
animals. Thus, for instance, the jaguar will 
pursue the peccaries and the tapirs, which, 
densely crowded together, burst through the 
barrier of treelike shrubs which oj)poses 
their flight. Terrified at the confusion, the 
monkeys on the tops of the trees join their 
cries with those of the larger animals. This 
arouses the tribes of birds who build their 
nests in communities, and suddenly the 
whole animal world is in a state of commo- 
tion. Further experience taught us that it 
was by no means always the festival of 
moonlight that disturbed the stillness of the 
forest ; for we observed that the voices were 
loudest during violent storms of rain, or 
when the thunder echoed and the lightning 
flashed through the depths of the woods. — 
lliiMROLDT Vieu'fi of yntnre, p. 199. (Bell, 
1896.) 

2421, NIGHT, NEED OY - CelesUal 
i^plendors Pevealed Only in Darkness — As- 
tronomers on Worlds Lighted hy Double 
Suns Journeying Afar to Obtain More Night 
— The Starry llcavcns Deemed More Mag- 
nificent if Seldom Seen . — Very singular also 
K'ust be the aspect of the different planets 
which arc variously illuminated bytheorangc 
and blue suns. Instead of shining as the 
planets of the solar system shine, with a 
nearly constant color — their own inherent 
color — the planets of a double-sun system 
must vary in aspect according to their posi- 
tions with respect tf- the two suns which 
ilhiminate thorn. 

There is but one circumstance; in which 
the celestial scenery pre.'-(mted to ourselves 
surpasses thatwlnchmust be exhibited to the 
inhabitants of such a world as we have been 
considering. The glories of the star-depths 
are seldom seen from such a world; night 
is the exception, and often for many wrecks 
in succession there can be no real night, but 
an alternation of colored days scarcely sepa- 
rated by brief periods of colored twilight 
when the orange and blue suns are but 
slightly below opposite horizons. It may bo 
that on this very account night, being rare, 


is more valued, and the significance of the 
night-sky more imposing than with our- 
selves. But it is a strange thought that the 
astronomers of those distant worlds — for 
such worlds we must believe there are — 
may, in their zeal for science, undertake 
long journeys to obtain more night during 
which they may study the wonders of the 
starlit heavens. — P uoutor Expanse of Heav- 
en, p. 233. (L. G. & Co., 1897.) 

2422. NIGHT VOCAL WITH BIRDS 
OF PASSAGE — Aerial Armies Grossing Land 
and Sea — Nocturnal Migration of Birds , — 
But marked tho the migratory season is in 
England, we see leas of it than do our Con- 
tinental neighbor.s, especially those who in- 
liabit countries on the line of the great 
spring and autumn flights to and from the 
north of Europe. Morning and evening, and, 
indeed, all day long, the Heligolander may 
watch from his red rock in the North Sea 
the wild .ducks winging their way in long 

badelynges,” led by an elderly drake per- 
forming the part of a personal conductor, 
and quaking with joy at the sight of the 
river-mouth which they had in memory ever 
since they left the Jjapland lakes or the 
Siberian tundra. Every night — unless the 
sky is clear and the moon enables the 
migrants to continue their flight without 
trepidation — there is a Babel-like clamor 
overhead, and the lighthouse lantern is sur- 
rounded by myriads of larks, snipes, and 
plover, w^hich have beat against it on their 
dreary night-journey from the north, or 
by the mysterious-manner''d knots returning 
from their philanderings in some nameless 
land around the pole. In one night some- 
time.s as many as 15,000 larks have been 
caught, and tho the resident birds of Heli- 
goland do not exceed a dozen species, it is, 
perhaps, no exaggeration to say that tie- 
visitors exceed those of the greatest country 
in Europe. — B rown Nature-Studies, p. 13. 
(Hum., 1888.) 

2423. NIGHTMARE OF ANTHRO- 
POMORPHISM — Conception of Supreme In- 
telligence Treated as an Absurdity . — 

, Another nightmare meets us here — another 
suggestion of hopeless doubt respecting the 
very possibility of knowledge touching ques- 
tions such as these. . . . The sugges- 

tion, in short, is not merely that the answer 
to these questions is inaccessible, but that 

1 there is no answer at all. The objection is 
a fundamental one, and is summed up in 
the epithet applied to all such inquiries — 
that they are “ anthropomorphic.” They 
assume authorshi]> in a personal sense, 
which is a purely human idea; they aasunu* 
causation, which is another human idea, 
and they assume the use of means for the 
attainment of ends, which also is purely 
human. It is considered by some person^ 
as a thing in itself absurd that we should 
thns*^ shape our conceptions of the ruling 
Power in Nature, or of a Divine Being, upon 
the conscious knowledge we have of our 
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own nature and attributes. Anthropomor- 
phism is the phrase employed to condemn 
this method of conception — an opprobrious 
epithet, as it were, which is attached to 
every endeavor to bring the higher attri- 
butes of the human mind into any recog- 
nizable relation with the supreme agencies 
in Nature. — Argyll Unity of Nature, ch. 5, 
p. 99. ( Burt. ) 

2424. NITROGEN, LOSS OF, AS AF- 
FECTED BY ALCOHOL — Recent Experi- 
ments in Germany. — Miura justly drew the 
conclusion that in his experiments alcohol 
had not only proved itself as not albumin- 
saving, but as a protoplasm jjoison. 

Finally, we have also the most recent 
experiments by Schmidt and Schbncseilfcn, 
performed with the greatest precautions un- 
der Rosemann at Greifswald. Schmidt add- 
ed alcohol to the food by which he had 
obtained his nitrogenous equilibrium in such 
<|uantity that if the number of calories had 
been furnished by carbohydrates they cer- 
tainly would have produced a considerable 
storing up of nitrogen, whereas the addition 
of alcohol produced a considerable loss of 
body-albumin. [Schmidt, “ Inaugural Dis- 
sertation,’* Greifswald, 1898.1 

Schbneseiffen adopted another method in 
his experiments. At first an insufiicient 
amount of food was given, so that daily 
there was a slight loss of nitrogen. After 
this, alcohol was given in such a quantity 
that the number of calories were not only 
compensated, but supplied in more than 
double the number required. Thi.s would 
have led to a storing up of nitrogen if the 
calories had been supplied by carbohydrates. 
But the experiment showed that not even 
the loss of nitrogen was stopped by alco- 
hol. Hence, here again, alcohol has not 
manifested any albumin-saving properties. 
[Schoneseiffen, idem, 1899.] 

If we sum up the results of these experi- 
ments we certainly must agree with Rose- 
mann, when, in direct contradiction to the 
previous statement by Binz, he regards a.s 
demonstrated that alcohol has not the power 
of preventing the waste of albumin in the 
body. [Aside from these valuable investi- 
gations, Rosemann has rendered important 
service by an elaborate review of some re- 
cent experiments upon the albumin-saving 
action of alcohol. ... In tliis connec- 
tion we vould refer the reader to his 
two articles in Pflfiger’s “ Arehiv,” vols. 
Ixxvii and Ixxix.] — Kassowitz Is Alcohol a 
Food or a Poison? (a Paper), p. 6. (Trans- 
lation by Mrs. J. H. W. STrrKExuKRG.) 

2425. NITROGEN OF ATMOSPHERE 
UNLIMITED, BUT UNASSIMILABLE— 

Must Be Fixed in Soil for Plants. — The 
>^tore of nitrogen in the atmosphere is prac- 
tically unlimited, but it is fixed and ren- 
<lered assimilable only by cosmic processes 
extreme slowness. . . . It is upon 

these processes, plus a return to the soil 
of sewage, that we must depend in the fu- 


ture for storing nitrogen as nitrates [in 
which condition only it can be of service to 
plants]. — Newman Bacteria, ch. 5, p. IGl. 
(G. P. P., 1899.) 

2426. NITROGEN SUPPLIED TO 

PLANTS BY BACT'ER'iA— Nitrification and 
Denitrification. — The chief results of decom- 
position and denitrification are as follows: 
Free nitrogen, carbonic-acid gas and water, 
ammonia bodies, and sometimes nitrites. 
The nitrogen passes into the atmosphere 
and is “ lost ” ; the carbonic acid and water 
return to Nature and are at once used by 
vegetation. The ammonia and nitrites await 
further changes. These furtlier changes be- 
come necessary on account of the fact, al- 
ready discussed, that plants require their 
nitrogen to be in the form of nitrates in 
order to use it. Nitrates olwiously contain 
a considerable amount of oxygen, but am- 
monia contains no oxygen, and nitrites very 
much less than nitrates. Hence a process 
of oxidation is required to change the am- 
monia into nitrites, and the nitrites into 
nitrates. This oxidation is performed by the 
nitrifying micro-organisms, and the process 
is known as “ nitrification.” It should be 
clearly understood that the process of nitri- 
fication may, so to speak, dovetail with the 
process of denitrification. — Newman Bac- 
teria, ch. 5, p. 152. (G. P. P., 1899.) i 

2427. NOTES OF SONG-BIRD— Twwed 

to Soaring and Falling Motion . — He [the 
South-American field-finch J sits perched on 
a stalk above the grass, and at intervals 
s(»ars up forty or fifty yards high; rising, 
he utters a series of long, melodious notes; 
then he descends in a graceful spiral, the 
set or the motionless wings giving him the ap- 
pearance of a slowly falling parachute; the 
voice then also falls, the notes coming lower, 
sweeter, and mure expressive until he reaches 
the surface. After alighting, the song con- 
tinues, the strains becoming longer, thinner, 
and clearer, until they dwindle to the finest 
threads of sound and faintest tinklings, as 
from a cithern touched by fairy fiijgers. 
'the great charm of the song is in this slow 
gradation from the somewhat throaty notes 
emitted by the bird when ascending to the 
excessively attenuated sounds at the close. 
— Hudson Naturalist in La Plata, ch. 19, p. 
275. (C. & H., 1895.) 

2428. NUMBER OF OBJECTS POS- 
SIBLE IN CONSCIOUSNESS — Conscious- 
ness will be. at its maximuin of intensity 
when attention is concentrated on a single 
object; and the question comes to be, how 
many single objects can the mind simul- 
taneously survey, not with vivacity, but 
without ab.solute confusion? I find the prob- 
lem stated and differently answered by dif- 
ferent philosophers, and apparently with- 
out a knowledge of each other. By Charles 
Bonnet the mind is allowed to have a dis- 
tinct notion of six objects at once; by 
Abraham Tucker the number is limited to 
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four, while Destutt-Tracy again amplifies 
it to six. The opinion of the first and last 
of these philosophers appears to me cor- 
rect. You can easily make the experiment 
for yourselves, but you must beware of 
gi-oupihg the objects into classes. If you 
throw a handful of marbles on the floor you 
will find it dillicult to view at once more 
than six or seven at most, without con- 
fusion: but if you group them into twos 
or threes or fives you can comprehend as 
many groups as you can units, because the 
mind considers these groups only as units 
— it views them as wholes, and throws their 
parts out of consideration. — Hamilton 
Metaphysics, lect. 14, p. 176. (Sh. & Co., 
1856.) 

2429. Experiments . . . 

show that four and somclimes (‘ven five 
disconnected impressions (letters, numerals, 
or lines of dillerent direction) may be dis- 
tinctly perceived. If the separate impres- 
sions are so arranged that they enter into 
combination with one another in idea, the 
number becomes three times as great. Thus 
we are able to cognize instantly two dis- 
syllabic words of six letters each. — Wundt 
Psifcholofiy, lect. 16, § ‘2, p. 3i:i. (Son. &, 
Co!, 1806.) 

24S0. NURSERY, RIMES OF, AS 
HISTORY — Cradle in Tree-top. — ^'Chc first en- 
gine was run by man-power; then man sub- 
dued the horse, the ass, the camel, and 
invented engines for those to propel. He 
next domesticated the winds, the waters, 
the steam, the lightning; but the first com- 
mon carriers and machine-power were men 
and women. The first burden train was 
women’.s backs; the first passenger-car was 
a papoose-frame. And even now, while I 
am speaking to you, more heavy loads are 
resting on human shoulders than upon all 
the pack-animals in the world. Hence our 
nursery rime: 

Rock a by baby on a tree-top, 

Wlien the wind blows 
The cradle will rock. 

, When the bou>i;h bends 

The cradle will fall. 

Down will come cradle. 

And baby and all. 

The poetry of to-day is the fact of yes- 
terday, the dream of yesterday is the fact of 
to-day. When the savage woman a century 
or two ago. upon this very spot, strapped 
her dusky offspring to a rude frame, hung 
it upon the neare^.t saplinj; for the winds 
to 7’oek, or lifted the unfortunate siiekling 
from the ground to wliich it had been Imrled 
by the bending|y an unsafe iKuigh.'thal 
was a fact, a st^^e in tin* history of inven- 
tion. In our nowadays couelics of down, 
swung from gilded hinges, we have got 
far ahead of the papoo?^(^cladle, the mem- 
ory of which wo p(‘rpetuato in nursery 
rimes sung to childr(*n, who wonder why 
babies should he hung in the tops of tree.s, 
and think, doubtless, that the falling cradle 
was a just retribution on the silly parents. 


— Mason The Birth of Invention (Address 
at Centenary of American Patent System, 
Washington, I). C., 1891, Proceedings of the 
Congress, p. 408). 

2431. NUTRITION, RESPONSE OF 

PLANT TO — Rapid Absorption of Nutriiiom 
Matter by Sundew Leaf — Neglect of Use- 
less Material . — That the glands [of the sun- 
dew leaf] possess the power of absorption 
is shown by their almost instantaneously be- 
coming dark colored when given a minute 
quantity of carbonate of ammonia, the 
change of color being chiefly or exclusively 
due to the rapid aggregation of their con- 
tents. When certain other fiuids are added 
they become pale colored. Their power of 
absorption is, however, best shown by the 
widely different results which follow, from 
placing drops of various nitrogenous and 
non-nitrogenous fluids of the same density 
on the glands of the disk, or on a single 
marginal gland, and likewise by the very 
different lengths of time during which the 
tentacles remain inflected over objects 
wdiich yield or do not yield soluble nitrog- 
enous iiiatter. This same conclusion might 
indeed have been inferred from the struc- 
ture and movements of the leaves, which 
are so admirably adapted for capturing in- 
.sects. — Darwin Insectivorous Plants, ch. 1, 
p. 14. (A., 1000.) 

2432. OAK THE MODEL FOR THE 
EDDYSTONE — The Engineering of Nature.— 
To what example, then, can we look? What 
better <‘an we wish for than is supplied by 
that w'onderful edifice w’hich, for more than 
a century, braving the violence of the most 
destructive storms, has calmly and uninter- 
mittingly displayed its guiding light to the 
wave-tossed mariner, and which has fur- 
ni.shed the pattern of every similar beacon 
elsewdiere erected for the direction andw’arn- 
ing of the navigator? I need not tell you 
to what I refer; for Sineaton and the Eddy- 
stone are household words to every Briton. 

. . . It was to Nature, not to the tinic- 

honore<l traditions of his profession, that 
this great practical philosopher w^nt, when 
lie had to deal with the problem of the Eddy- 
stone. He saw in the bole of the oak, whicli 
had .stood the blasts of centuries, the shape 
tliat would not only give to his tow^r the 
greatest inherent strength, but W'ould pro- 
ject upwards instead of directly resisting 
the dash of the impetuous Waves. And h<* 
then Inoiiglit all the resources of constrin*- 
tive .skill to carry out this -sagacious design, 
erecting on a broad and solid founda- 
tion that beautifully formed superstriKc 
lure, which not only boars aloft the far- 
shining and welcome light, but serve.s as 
the dw’elling-place for those who are charged 
with its maintenance. — Carpenter Nature 
and Man, lect. 7, p. 212. (A., 1889.) 

2433. OBJECTION TO NEBULAR 
HYPOTHESIS — Impossible Cohesion Required 
of nascftns Mass — Would (live Meteors In- 
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stead of Planets. — It was objected by Pro- 
fessor Kirkwood in 1869 that there could 
be no sufiicient cohesion in such an enor- 
mously diffused mass as the planets are sup- 
posed to have sprung from, to account for 
the wide intervals between them. The mat- 
ter separated through the growing excess 
of centrifugal speed would have been cast 
off, not by rarely recurring efforts, but con- 
tinually, fragmentarily, pari passu with 
condensation and acceleration. Each wisp 
of nebula, as it found itself unduly hurried, 
would have declared its independence, and 
set about revolving and condensing on its 
own account. The result would have been 
a meteoric, not a planetary system. — C^lerke 
History of Astronomy, pt. ii, ch. 9, p. 382. 
(Bl., i893.) 

2434. Involves Retrograde 

^fotion of All Planets. — ^l. Faye’s leading 
contention is that, under the circumstances 
assumed by Laplace, not the two outer 
planets alone, but the whole company must 
have been possessed of retrograde rotation. 
For they were formed — ex hypothesi — after 
the sun; central condensation had reached 
an advanced stage when the rings they were 
derived from separated; the principle of in- 
verse squares consequently held good, and 
Kepler’s laws were in full operation. Now 
[larticles circulating in obedience to these 
laws can only — since their velocit^y decreas<‘s 
outward from the center of attraction — co- 
alesce into a globe with a backward axial 
movement. Nor was Laplace blind to this 
flaw in his theory; but his effort to remove 
it, tho it passed muster for the best part, 
of a century, was scarcely successful. Tlis 
])lanet-forming rings were made to rotate 
all in one piece, 'their outer parts thus neces- 
sarily traveling at a swifter linear rate than 
their inner parts, and eventually uniting, 
equally of necessity, into a forward-spinning 
body. The strength of cohesion involved 
may, however, safely be called impossible, 
especially when it is considered that nebu- 
lous materials were in question. — C lerkf. 
History of Astronomy, pt. ii, ch. 0, p. 3S:». 
(Bl., i893.) 

2435. OBJECTS HELP REALIZA- 
TION —PoWroi^/? a7id Toys — IJxjdanation of 
Tendency to Idol-u'oi'ship . — Who does not 
“ realize ” more the fact of a dead or dis- 
tant friend’s existence at the moment when 
a portrait, letter, garment, or other material 
reminder of him is found? The whole no- 
tion of him then grows pungent and speaks 
to us and shakes us in a manner unknown 
at other times. In children’s minds, fancies 
and realities live side by side. But how- 
ever lively their fancies may be, they still 
gain help from association with reality. 
The imaginative child identifies its dramatis 
personw with some doll or other material 
object, and this evidently solidifies belief, 
little as it may resemble what it is held to 
stand for. A thing not too interesting by 
its own real qualities generally does the 


best service here. The most useful doll I 
ever saw was a large cucumber in the 
hands of a little Amazonian-Indian girl; 
she nursed it and washed it and rocked it 
to sleep in a hammock, and talked to it all 
day long — there was no part in life which 
the cucumber did not play. — James Psy- 
chology, vol. ii, ch. 21, p. 303. (H. H, & 

C’o., i899.) 

2430. OBLIGATION TO MORALITY 
A PRIMAL CONVICTION— A« Attempts at 
Explanatio7i V'ain. — Just as in the physical 
w'orld there arc bodies or substances which 
are (to us) elementary, so in the spiritual 
world there are perceptions, feelings, or 
emotions which are equally elementary — 
that is to say, which resist all attempts to 
resolve them into a combination of other anil 
simpler affections of the mind. And of 
this kind is the idea, or tho conception, or 
the sentiment of ol)ligation. That which 
we mean when we say, “ I ought,” is a 
meaning which is incapable of reduction. 
It is a meaning wliich enters as an element 
into many other conceptions, and into the 
import of many other forms of expression, but 
it is itself uncompounded. All attempt. » to ex- 
plain it do one or other of these two things 
— either tliey assume and include the idea 
of obligation in the very circumlocutions by 
which they profess to e.xplain its origin, 
or else they build up a structure which, 
when completed, remains as destitute of the 
idea of obligation as the separate materials 
of which it is composed. In the one ca.se, 
they first put in the gold, and then they 
think that by some alchemy they have made 
it; in the other ca.se, they do not indeed 
first put in the gold, but neither in the end 
do they ever get it. No combination of other 
things will give the idea of obligation, un- 
less with and among these things there is 
some concealed or unconscious admission of 
itself. — Argyll Vnity of Nature, ch. 9, p. 

1 91. (Burt.) 

2437. OBLITERATION OF INSTINCT 
IN HEMISPHERELESS PIGEONS— Schra- 
der gives a striking account of the instinct- 
less condition of his brainless pigeons, active 
as they were in the way of locomotion and 
^oice. “ 'J'he hemispherelcss animal moves 
in a world of bodies which . . . are all 

of iHpial value for him. ... lie is, to 
use Goltz’s apt expression, impersonal. . . . 
Every object is for him only a space-occupy- 
ing mass ; he turns out of his path for an or- 
dinary pigeon no otherwise than for a stone. 
He may try to climb over both. All authors 
agree that they never louiid any difference, 
whether it was an inani»te body, a cat, a 
dog, or a bird of prey w’hich came in their 
pigeon’s way. The creature knows neither 
friends nor enemies; in the thickest com- 
pany it lives like a hermit. ... As the 
male pays no attention to the female, so she 
pays none to her young. The brood may 
follow the mother, ceaselessly calling for 
food, but they might as well ask it from a 
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stone. . . . The hemisphereless pigeon 

is in the highest degree tame, and fears 
man as little as eat or bird of prey.” — 
James Psychology , vol. i, ch. 2, p. 77. (H. 

H. & Co., 181)9.) ‘ 

2438. OBSERVATION MISINTER- 
PRETED — Ant Jiecoynized by Mates after A b- 
ficnvc — Rccoynition t^pccific. Not IndividuaL 
— How easy it is to misinterpret an ob- 
servation if the very greatest care is not 
taken in recording it, and if it is impossible 
to vary the circumstances by experiment, 
and so obtain accurate knowledge of its 
conditions, is well shown by the following 
facts: Pierre Huber, one of the most reliable 
students of the habits of ants, stated that 
he liad assured himself that an ant, if taken 
from the nest and returned after an interval 
of four months, was recognized by its former 
companions; for they received it friendlily, 
while members of a ditferent nest, even tho 
they belonged to the same species, were 
driven away. Huber regards this as evi- 
dence of the extraordinary accuracy of mem- 
ory in these insects. Now the correctness 
of his observation cannot be doubted; and, 
besides, it has been confirmed by another 
experienced investigator — Sir Jolin Lubbock ‘ 
[Lord Avebury]. At first sight, therefore, 
the conclusion seems perfectly justifiable. 
But if a single individual were really rec- 
ognized after so long an interval, think 
what the general mental capacity of the 
ants must be! Fortunately, Lubbock made 
the matter a subject of experiment. He 
took ant larvae from the nest and did not 
put them ba<*k again till they were fully de- 
veloped. The result was that they too were 
quite friendlily received. Plainly, then, there 
can be no question of an act of individual 
recognition. There must be .some character- 
istic peculiar to all the members of a par- 
ticular nest, possibly a specific odor, which 
determines the instinctive expression of 
“ friendship.” — Wundt Psychology, Icct. 23, 

§ I, p. 344. (M.. 1898.) 

2439. OBSERVATION, SCIENCE 
TEACHES CORRECT HABITS OY—Mind 
as an Orderly Htorchousc. — 'fo observe right- 
ly and truly, and as science teaches to 
observe, is a habit which lies at the foun- 
dation of all order in mental things; and 
without this habit of looking at things in 
their due sequence, thoughts and thinking 
can only appear a.s acts and processes which 
exist but to confuse and bewilder the think- 
er. And to the young, in their responsible 
duty too little thought of in its serious 
nature both by pupil and t(?achers— of ’lay- 
ing up stores of mental wealth for future 
use, bow great a boon must be the acquire- 
ment of these orderly habits in the work 
of the mind! The great difficulty, T pre- 
sume, of every educator of youth is not to 
arouse his pupils’ thoughts, not to incite 
them to think, but to train them so to think 
that they shall understand, appreciate for 
themselves, and iv due oidci arrange, for 


future use, the material which their edu- 
cation furnishes. For the well-balanced 
mind is like a duly arranged storehouse, 
where the fruits of each year’s industry are 
not only duly arranged within, but are capa- 
ble of being brought forth for use in good 
order and at the proper season and time. — 
Andrew Wilson Science-Culture for the 
Masses, p. 28. (Hum., 1888.) 

2440. OBSTACLES UNIMAGINED— 

Boats Checked by Floating Rock — Drifting 
Pumice Covering the Sea, — Every one is fa- 
miliar with the fact that pumice floats upon 
water; this it does, not because it is a ma- 
terial specifically lighter than water, but 
because cavities filled with air make up a 
great part of its bulk. If we pulverize pum- 
ice we find the powder sinks readily in wa- 
ter, but the roi'k in its natural condition 
lloats for the same reason that an iron ship 
does — ^because of the air-chambers which it 
encloses. W hen this pumice is ejected from 
a volcano and falls into a river or the 
ocean, it floats for a long time, till decom- 
position cau.ses the breaking-down of the 
til in glassy partitions between the air-cham- 
bers, and causes the admission of water into 
tlie latter, by which means the whole mass 
gets water-logged. Near the Liparis and 
other volcanic islands the sea is sometimes 
covered with fragments of pumice to such 
an extent that it is diflicult for a boat to 
make progress through it, and the same 
substance is frequently found floating in tho 
open ocean and is cast up on every shore. — 
Judd Volcanoes, ch. 4, p. 73. (A., 1899.) 

2441. OBSTACLES, WAVES OF 

LIGHT FLOW AROVKD-^Newtons Oljec- 
tion Answered — Diffraction. — Newton, who 
was familiar with the idea of an ether, 
and who introduced it in some of his specu- 
lations, objected [nevertheless] that if ligbl 
consistc'd of waves, shadow's could not ex- 
ist, for that the waves would bend round 
the edges of opaque bodies and agitate the 
ether behind them. He was right in affirm- 
ing that this bending ought to occur, but 
wrong in supposing that it does not occur. 
The bending is real, tho in all ordinary 
cases it is masked by the action of inter- 
ference. This inflection of the light receives 
the name of diffraction. — Tyndall Light, 
lect. 2, p. 80. (A., 1898.) 

2442. OCCIDENT AND ORIENT 
UNITED BY MEDITERRANEAN— TVtc 
Sra a Bond of Union , — That which has ren- 
dered the geographical position of the Medi- 
terranean most beneficial in its influence on 
the intercourse of nations is the proximity 
of the eastern continent, where it projects 
into the peninsula of Asia Minor; the num- 
ber of islands in the AEgean Sea, which 
have served as a means for facilitating 
the spread of civilization, and the fissure be- 
tween , Arabia, Egypt, and Abyssinia, through 
which the great Indian Ocean penetrates 
under the name of the Arabian Gulf or the 
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Red Sea, and which is separated by a nar- 
row isthmus from the Delta of the Nile and 
the southeastern coasts of the Mediterra- 
nean. By means of all these geographical 
relations the influence of the sea as a con- 
necting* element was speedily manifested 
in the growing power of tlie Phenieians, and 
subsequently in that of the Hellenic nations, 
and in the rapid extension of the sphere 
of general ideas. Civilization, in its early 
seats in Egypt, on the Euphrates, and the 
Tigris, in Indian Pentapotamia and China, 
had been limited to lands rich in navigable 
rivers; the case was different, however, in 
Phenicia and Hellas. The active life of the 
Greeks, especially of the Ionian race, and 
their early predilection for maritime expe- 
ditions, found a rich field for its develoj)- 
ment in the remarkable configuration of the 
Mediterranean, and in its relative position 
to the oceans situated to the south and 
west. — Humboldt vol. ii, p. 122. 

(H., 1897.) 

2443. OCEAN BLOCKADED BY 

FLOATING ROCK — A Raft of Pamu'e . — 
During the year 1878 masses of lloating 
[)iimice were reported as existing in the vi- 
cinity of the Solomon Isles, and covering 
the surface of the sea to such extent that it 
took ships three days to force their way 
through them. Sometimes these masses of 
pumice accumulate in such quantities along 
coasts that it is difliciilt to determine the 
position of the shore, within a mile or two, 
as we may land an<l walk about on the 
great floating raft of pumice. — Judd Vo/- 
canoeSf ch. 4, p. 73. (A., 1890.) 

2444. OCEAN, FREEDOM OF COM- 

MUNICATION IN— i<’auna of the Sea^More 
Difficult to Divide than Thai of the Land . — 
On the dry land we find mountain ranges, 
forests, deserts, and other barriers that to 
a very considerable extent prevent the mix- 
ing of one fauna with another, but in the 
sea there are no barriers of anything like 
the same importance, but one fauna gradu- 
ally merges into the neighboring fauna ac- 
cording to the temperature, the pressure, the 
amount of light, the salinity of the water, 
or the food-supply. This, then, is one of 
the difficulties met with in the study of the 
geographical distribution of the marine 
fauna. — Hickson Fauna of the Deep »SV(/, 
ch. 3, p. 46. (A., 1894.) 

2445. OCEAN, PHOSPHORESCENCE 

OF — Manifold Light and Life of the Deep . — 
As the moon passes behind a cloud, and 
the night grows darker for the obscuring 
of the Queen of the Night, this strange light 
on the waves literally glows with its fiery 
sheen. . . . Look how every fleck of 

spray seems tinged with a radiance as of 
jeweled kind. Flashes of lambent fire play 
among the foam, and now and then a long 
I'ipple of flame shoots along the whole 
course of the wave that, rushes aft from the 
bow. 


Suppose you could lift a bucket of water 
from the sea to-night, and that in your 
deck-cabin you had your microscope in full 
array, let us endeavor to see what such a 
scrutiny of the waves would tell us about 
the cause of the phosphorescence of the deep. 
The water would be seen to be alive with 
animalcules, each the mere fraction of an 
inch in length. . . . 

Swarming in myriads in the waters of the 
ocean, the.se animalcules, under favorable 
conditions of heat and other phases relating 
to their vital activity, give forth the strange, 
weird gleam you see shooting along the 
crest of the waves. You can recall Cole- 
ridge’s lines with apt force when on this 
quiet night you sit and watch the play of 
phosphorescence on tlie sea : 

Beyond the shadow of the ship I watched the water- 
snakes ; 

They moved in tracks of shining white, 

And when they neared the elSsli light 

Fell otf in hoary flakes. 

Beyond the shadow of the ship I watched their rich 
attire ; 

Blue, glossy green, and velvet black. 

They coiled and swam, and every track 

Was a flash of golden fire. 

How and why these and other animals 
exhibit a phosphorescent light is a prob- 
lem towards the solution of which science 
has, at least, advanced within reasonable 
distance. The noetiluca is undoubtedly the 
cause of the diffused phosphorescence of the 
.sea. The myriads of animalcules give to 
the ocean the appearance of a universal 
effulgence. — Andrew Wilson (rlimpses of 
Aafwrc, ch. 2, p. 11. (Hum., 1892.) 

2440. Night Made Glorir 

ous — Lud:urianee of licauty. — The phos- 
phcre.scence of the ocean is one of those 
splendid phenomena of Nature which ex- 
cite our admiration, even when we be- 
liold its recurrence every night for months 
together. Tlie ocean is phosphorescent in 
all zones of the earth, but he wdio has 
not witnessed the phenomenon in the trop- 
ics, and especially in the Pacific, can form 
but a very imjierfet't idea of tho maj- 
esty of tliis brilliant spectacle. The trav- 
eler on board a man-of-war, when plowing 
the tSfoaming weaves before a fresh breeze, 
feels that he can scarcely satisfy himself 
with gazing on the spectacle presented by 
the circling waves. Wherever the ship's 
side rises above the W’aves, bluish or red- 
di.sh fiames seem to flash lightning-like up- 
wards from the keel. The appearance pre- 
sented in the tropical seas on a dark night 
is indescribably glorious, when shoals of dol- 
phins are seen sporting around, and cutting 
the foaming waves in long and circling line‘s, 
gleaming with bright and sparkling light. — 
Humboldt Vieics of X at are, p. 24;>. (Bell. 
1896.) 

2447. OCEAN, POSSIBLE IRRUP- 
TION OF — The second cast* [Of a possible 
deluge] is where there are large tracts 
of dry land beneath the mean level of 
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the ocean. It seems, after much contro- 
versy, to be at length a settled point that 
the Caspian is really 83 feet 6 inches lower 
than the Black Sea." As the Caspian covers 
an area about equal to that of Spain, and 
as its shores are in general low’ and flat, 
there must be many thousand square miles 
of country less than 83 feet above the level 
of that inland sea, and consequently de- 
pressed below’ the Black Sea and Mediter- 
ranean. This area includes the site of the 
populous city of ^Vstrakhan and other towms. 
Into this region the ocean would pour its 
waters, if the land now’ intervening betw’cen 
the Sea of Azof and the Caspian should sub- 
side. Yet even if this event should occur, 
it is most probable that the submergence of 
the w'hole region w’ould not be accomplished 
simultaneously, but by a series of minor 
floods, the sinking of the barrier being 
gradual. — Lyell Pn)iciples of (tcoloffy^ bk. 
i, ch. 10, p. 150. (A., 1854.) 

2448. OCEAN DEPTHS SUPPOSED 

TO BE LIFELESS — Our knowledge of the 
natural history of the deep seas may be 
said to have commenced not more than fifty 
years ago. There are, it is true, a few' frag- 
ments of evidence of a fauna existing in 
depths of more than a hundred fathoms to 
be found in the writings of the earlier navi- 
gators, but the methods of deep-sea investi- 
gation w’ere so imperfect in those days that 
naturalists w’ere disposed to believe that in 
the abysses of the great oceans life was 
practically non-existent. — Htcksox Fauna 
of the Deep Sea, ch, 1, p. 2. (A., 1894.) 

2449. OCEAN FLOOR OF THE 
NORTH ATLANTIC— A Vant Plain— Depths 
Where Mont Blanc Miyht Be Sunk . — The 
result of all these operations [soundings for 
the cable] is that we know’ the contours 
and the nature of the surface-soil covered by 
the North Atlantic, for a distance of 1,700 
miles from east to west, as well as we know 
that of any part of the dry land. It is a 
prodigious plain — one of the w’idest and 
most (?ven plains in the w’orld. If the sea 
w'ere drained off you might drive a w’agon 
all the way from Valentia, on the west coast 
of Ireland, to Trinity Bay, in Newfefend- 
land. And, exccj)t upon one sliarp incline 
about 200 miles from Valentia, I am not 
quite sure that it would even he necessary 
to put the skid on, so gentle are the ascents 
and descents upon that long route. From 
Valentia the road would lie down -li ill for 
about 200 miles to the jmint at w’hich the 
bottom is now’ covered by 1,700. fa therms of 
sea-water. Then would come the central 
plain, more tharf a thousand miles w'ide, the 
inequalities of the surface of which w'ould 
be hardly perceptible, tho the depth of water 
upon it now’ varies from 10,000 to 15,000 
feet; and there an* places in which Mont 
Blanc might be sunk without showing its 
peak above water. Beyomi this, the ascent 
on the American side conimeiice.s and gra<Iu- 


ally leads for about 300 miles to the New- 
foundland shore. — Huxley Lay Sermons, 
serin. 14, p. 182. (G. P. P., 1899.) 

2450. OLD AND NEW UNITE TO 
MAKE CONSISTENT SYSTEM— The great 
merit of Cope’s work on mammals is that 
he ahvays considered the old and new — 
the extinct and recent — forms together. He 
refused to be bound by consistency or by 
precedent, either set by himself or others. 
Fresh discoveries opened new vistas to him, 
and he modified his view’s from time to time 
and as often as he received new evidence. — 
Gill Address in Memory of Edward Drink- 
er Pope in Proceedings of Amer. Assoc, for 
Advancement of Science, vol. xlvi, 1897. 

2451. OMEN FULFILS ITSELF— 

Halley's Comet at Battle of Hastings, — The 
comet of Halley appeared again in 1006, 
at the time w'hen VVilliam the Conqueror 
invaded England. The chroniclers unani- 
mously w’rite, “ The Normans, guided by 
a comet, invaded England.” The Duchess- 
Queen Matilda, wife of William, has repre- 
sented this comet and the amazement of her 
subjects on the tapestry (230 feet long), 
which may be seen at Bayeux. Queen Vic- 
toria has in her crowm a jew’el the design 
of which w’as suggested by the tail of this 
(’omet, W’hich had the greatest influence 
on the victory at Hastings. — Flammarion 
Popular Astronomy, bk. v, ch. 1, p. 479. 
(A.) 

2452. OMEN REVERSED BY SCI- 

ENCE — Serviceahleness of the, Screech-owl . — 
We do not think of ow’ls as being insectiv- 
orous !)irds, but Dr. A. K. Fisher tells us 
that of 225 screech-owls’ stomachs examined, 
100 contained insects. As 91 of the re- 
maining 125 contained mice, and poultry 
was found in only one stomach, the farmer 
may w'ell consider the screech-owl a bird of 
good repute rather than of ill omen. — Chap- 
man Bird Life, ch. 7, p. 130. (A., 1900.) 

2453. OMISSION BY ANCIENT WRI- 
TER — A Common Bird Left without Mentimu 
— It is a remarkable fact that Molina, tho 
describing in detail all the birds and ani- 
mals of Chile, never once mentions this 
genus [Pteroptochos^, the species of w’hich 
are so common and so remarkable in their 
habits. Was he at a loss how' to classify 
them, and did he consequently think that 
.‘‘ilence was the more prudent course? H 
is one more instance of the frequency of 
omissions by authors, on those very sub- 
jects where it might have been least 
expected. — Darw’IN Naturalist's Voyage 
around the World, eh.* 12, p. 271 (note). 
(A., 1893.) 

2454. OMNISCIENCE IS FORE- 
KNOWLEDGE— One Knowing All Factors of 
Decision Could Predict Hcsult. — Processes 
fof^w’ill] may be compared to a man on a 
journey wlio proceeds from a certain point 
on foot by short stages, at any given time. 
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and in any direction. He has then the choice 
of an infinite number of routes over the 
whole earth. If such a man begins his wan- 
derings in obedience to the impulse of his 
own will, his own pleasure or interest — 
proceeding forwards, to the right or left, or 
even backwards, with longer or shorter 
pauses, and starting at any particular time 
— it is obvious that the route taken lies in 
the man himself and is determined by his 
own peculiar temperament. Ilia judgment, 
experience, and inclination will influence his 
course at each turn of his journey, as new 
circumstances arise. He will turn aside 
from a mountain which he considers too 
lofty to be climbed; he will incline to the 
right if this direction appears to afford a 
better passage over a swollen stream; ho 
will rest when he reaches a pleasant halt- 
ing-place, and will hurry on when he knows 
that enemies beset him. And in spite of the 
perfectly free choice open to him, the course 
he takes is in fact decided by both the place 
and time of his starting and by circum- 
stances which — alwa^'s occurring at every 
part of the journey — impel him one way or 
the other; and if all the factors could be 
ascertained in the minutest detail his course 
could be predicted from the beginning.- - 
Weismann Heredity^ vol. i, p. i;38. (Cl. P., 
181)1.) 

2455. ONTOGENESIS AND PHYLO- 
GENESIS — Kmbryologival Development Not 
Parallel with (ieologiml. — Ontogenesis istlu^ 
embryonic development of the individual 
animal, and is, of course, a short process, 
depending on the ])roducticn of a germ by 
a parent animal or parent pair, and the 
further growth of this germ in connection 
more or less with the parent or with pro- 
vision made by it. This is, of course, a 
fact open to observation and study, tho some 
of its processes are mysterious and yet in- 
volved in doubt and uncertainty. Phylo^ 
genesis is the supposed development of a 
species in the course of geological time and 
by the intervention of long series of species, 
each in its time distinct and composed of 
individuals each going regularly through 
a genetic circle of its own. 

The latter is a process not open to ob- 
servation within the time at our command — 
purely hypothetical, therefore, and of whicli 
the possibility remains to be proved; while 
the causes on which it must de])end arc nec- 
essarily altogether difl’erent from those at 
work in ontogenesis, and the conditions of 
a long series of different kinds of animals, 
each perfect in its kind, are equally dis- 
similar from those of an animal passing 
through the regular stages from infancy t*) 
maturity. The similarity, in some impor- 
tant respects, oi' ontogenesis to phylogenesis, 
was inevitable, provided that animals were 
to be of different grades of complexity, since 
the development of the individual must nec- 
essarily be from a more simple to n more 
complex condition. On any hy])othesis, the 


parallelism between embryological facts and 
the history of animals in geological time 
affords many interesting and important co- 
incidences. Yet it is perfectly obvious that 
the causes and the conditions of these two 
successions cannot have been the same. — 
Dawson Facts and Fancies in- Modern t^ci^ 
ence, lect. 1, p. 65. (x\. B. P. S.) 

2456. OPINIONS ON AUTHORITY— 

Agreement of Specialists the Test. — It is, 
without doubt, the necessary condition of 
mankind to receive most of their opinions 
on the authority of those who have specially 
studied the matters to which they relate. 
The wisest can act on no otluT rule, on 
subjects with which they are not themselves 
thoroughly conversant; and the mass of 
mankind have always done the like on all 
the great subjects of thought and conduct, 
acting with implicit confidence on opinions 
of which, they did not know, and were often 
incapable of understanding the grounds, but 
on which, as long as their natural guides 
Avere unanimous, they fully relied, growing 
uncertain and skeptical only when these be- 
came divided, and tea(‘hers who, as far as 
they could judge, Avere equally competent, 
professed contradictory opinions. Any doc- 
trines which come recommended by the near- 
ly uniA'crsal verdict of instructed minds Avill 
no doubt continue to be, as they luiA^e hither- 
to been, accepted Avithout misgiving by the 
rest. — M tm. J^ositive Philosophy of Auguste 
(\jmte, p. 00. (H. H. & Co., I'SST.) 

2457. OPPORTUNITY IN LINE OF 

NATURAL TENDENCY— A Time men Each 
Aeguirenient Easy. — In all pedagogy the 
great thing is to strike the iron while hot, 
and to seize the wave of tlie pupil’s intere.st 
ill each successive subject before its ebb has 
come, so that knOAvledge may be got and a 
habit of skill acipiired — a lieadAvay of in- 
terest, in short, secured, on Avliich aftevAvard 
the individual may float. There is a happy 
moment for fixing skill in draAving, for 
making boys (*ol lectors in natural history, 
and presently disseetors and botanists; then 
for initiating them into the harmonies of 
mechanies and the AAonders of physical and 
chelnical Iuav. Taiter, introspectiAc psychol- 
ogy and tlie metaphysical and religious mys- 
teries take their turn: and, last of all, the 
drama v)f human affairs and Avorldly Avisdom 
in the Avidest sense of the term. In each 
of us a saturatiou-]K)int is soon reaehod in 
all tlieso things; the impetus of our purely 
iiitelleeiual zeal expires, and unless the topic 
he one associated Avitli some urgent personal 
need that keeps our Avits constantly whetted 
about it, Avc settle into au equilibrium 
and live on Avbat Ave learned when our 
interest was fresh and iiistinetiAc. without 
adding to the store. — .Tames Psyehologif, vol. 
ii. eb. 24, p. 401. (H. H. & Co'., 1800.) 

2458. OPPOSITES CONNECTED BY 
INSENSIBLE GRADATIONS — Cm/e, El- 
lipsCf Parabola, flypcrhola, Straight Line 
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Merge into Each Other, — There is no ap- 
parent similarity between a straight line 
and a circle. The one is a curve; the other 
is defined as without curvature. The one 
encloses a space; the other will not enclose 
a space, tho produced forever. The one 
is finite; the other may be infinite. Yet, 
opposite as the two are in their characters, 
they may be connected togetlier by a series * 
of lines no one of which difiers from the 
adjacent ones in any appreciable degree. 
Thus, if a cone be cut by a plane at right 
angles to its axis we get a circle. If, instead 
of being perfectly at right angles, the plane 
subtends with tlie axis an angle of 89° 59', 
we have an ellipse wdiich no human eye, even 
when aided by an accurate pair of com- j 
passes, can distinguish from a circle. De- 
creasing the angle minute by minute, this | 
closed curve becomes perceptibly eccentric, 
then manifestly so, and by and by acquires 
BO immensely elongated a form as to bear 
no recognizal)le resemblance to a circle. By 
continuing this process the ellipse changes 
insensibly into a parabola. On still further 
diminishing the angle the parabola becomes 
an hyperbola. And finally, if the cone be 
made gradually more obtuse, the hyperbola 
passes into a straight line as the angle of 
the cone approaches 180°, Here, then, we 
have five different species of line — circle, el- 
lipse, parabola, hyperbola, and straight line 
— each having its peculiar properties and its 
separate equation, and the first and last 
of wfiiich are quite opposite in Nature, con- 
nected together as members of one series, all 
producible by a single j)r<x‘ 0 ss of insensible 
modification. — Spenckr lUology, pt. iii, cli. 

3, p. 433. (A., 1900.) 

2459. OPPOSITES UNITED— The La- 

miniferous Ether Has (Jascous Tenuity, 
with Properties of a ^iolid. — The notion of 
this medium must not be considered as a 
vague or fanciful conception on tlie part 
of scientific men. Of its reality most of 
them are as convinced as they are of the 
existence of the sun and moon. The lu- 
miniferous ether has definite mechanical 
properties. It is almost infinitely more at- 
tenuated than any known gas, but its prop- 
erties are those of a solid rather than of a 
gas. It resembles jelly rather than air. 
This was not the first conception of the 
ether, but it is that forced upon us by a 
more complete knowledge of its phenomena. 

A body thus constituted may have its boun- 
daries; but, altho the ether may not be co- 
extensive with space, it must at all events 
extend as far as the most distant visible 
stars. In fapt, it is the vehicle of their 
light, and without* it they could not be 
seen. This all-pervading substance takes up j 
their molecular tremors, and conveys them 
with inconceivable rapidity to our organs 
of vision. It is the transported shiver of 
bodies countless millions of miles distant, 
which translates itsedf in human conscious- 
ness into the splendor of the firmament at 


night. — Tyndall Fragments of Scienccy vol. 
i, ch. 1, p. 4. (A., 1897.) 

2460. OPPOSITION, DELIGHT IN— 

Mental as Distinguished from Physical Com’ 
hatlveness — Perception of Dangers and Dif- 
ficulties. — There are individuals >vho never 
manifest the least degree of physical com- 
bativeness, who yet show a remarkable love 
of opposition in all their psychical relations 
with others. That objections will be raised 
by such persons to any plan that may be 
proposed we can alw'ays feel sure, tho we 
may not have the remotest idea as. to what 
the objection may be in each particular case. 
Persons in whom this tendency exists in a 
less prominent degree are apt to see objec- 
tions and difficulties first, altho their good 
sense may subsequently lead them to con- 
sider these as of less account or to be out- 
weighed by the advantages of the scheme. 
Such was the case with the late Sir Robert 
lY'el. On the other hand, those who are 
spoken of as of sanguine temperament are 
apt to lose sight of the intervening difficul- 
ties, in the pleasurable anticipation of the 
result. — Carpenter Mental Physiologyy ch. 
7, p. 317. (A., 1900.) 

2461. OPPRESSION HATEFUL— Sfei- 
cncc Despises Tyrants* Petty (Jrandcur — i^o- 
licitude for Humanity, — I have said that no 
arts of importance have been lost, but per- 
haps this assertion is rather too general. 
There is one which may be considered an 
exception: I allude to the ancient art pos- 
sessed by the few of enslaving and brutal- 
izing the many, the art by which a single 
individual, invested with the magic of king- 
ly power, was enabled to compel thousands 
of his subjects, through the course of a long 
reign, like beasts of burden, to haul ma- 
terials and heap up huge piles of stone, 
which might transmit to posterity the fact 
that a worm like himself had lived and 
died. The pyramids of Egypt, venerable as 
they are with the age of accumulated cen- 
turies, are melancholy monuments of hu- 
man degradation, of human vanity and cruel- 
ty. — Henry Improvement of the Mechanical 
Art.Sy Scientific Writings, vol. i, p. 321. 
(Sni. Inst., 1880.) 

2462. ORDER AMID SEEMING ACCU 

D’EHTS—Periodicity of Sun-spots, — Schwabe 
found that in the course of about eleven 
years the solar spots pass through a com- 
plete cycle of changes. They become gradu- 
ally more and more numerous up to a cer- 
tain maximum, and then as gradually di- 
minish. At length the sun’s face becomes 
not only clear of spots, but a certain well- 
marked darkening around the border of his 
disk disappears altogether for a brief season. 
At this time the sun presents a perfectly 
uniform disk. Then gradually the spots re- 
turn, become more and more numerous, and 
so the c:;ycle of changes is run through again.^ 

The astronomers who have watched the 
sun from the Kew Observatory have found 



501 


SCIENTIFIC SIDE-LIGHTS 


Opposites 

OrganUiiis 


that the .process of change by which the 
spots sweep in a sort of “ wave of increase ’* 
over the solar disk is marked by several 
minor variations. As the surface of a great 
sea- wave will be traversed by small ripples, 
so the gradual increase and diminution in 
the number of the solar spots is character-* 
ized by minor gradations of change, which 
are sufficiently well marked to be distinctly 
cognizable. There seems every reason for 
believing that the periodic changes thus no- 
ticed are due to the inlluence of the planets 
upon the solar photosphere, tho in what way 
that influence is exerted is not at present 
perfectly clear. — Phoctor Other Worlds 
than OiirSj ch. 2, p. 39. (Burt.) 

2403. ORDER OF EVOLUTION RE- 

VERSED — Mental Disorder Wrecks Higher 
Structures First. — We may, perhaps, ex- 
press this point of connection between the 
illusions of normal life and insanity by help 
of a physiological hypothesis. If the nerv- 
ous system has been slowly built up, dur- 
ing the course 6f human history, into its 
present complex form, it follows that those 
nervous structures and connections which 
have to do witli the higher intellectual proc- 
esses, or which represent the larger and 
more general relations of our experience, 
have been most recently evolved. Conse- 
quently, they would be the least deeply or- 
ganized, and so the least stable; that is to 
say, the most liable to be thrown ho7's dc 
combat. This is what happens temporarily 
in the case of the sane, wdien the mind is 
held fast by an illusion. And in states of 
insanity we see the process of nervous dis- 
solution beginning with these same nervous 
structures, and so taking the reverse order 
of the process of evolution. And thus, we 
may say that throughout the mental life 
of the most sane of us these higher and 
more delicately balanced structures are con- 
stantly ill danger of being redu(*ed to that 
state of inefficiency wliich in its full mani- 
festation is mental disease. — S ult.y lllu- 
siouSj ch. r>, p. 122. (A., 1897.) 

2404. ORDER REQUIRES ORGAN- 
IZING MIND — Philosophy an A niidote to Athe- 
ism. — I had rather believe all the fables in 
the legend, and the Talmud and the Alcoran, 
than that this universal frame is without a 
mind; and, therefore, God never wrought 
miracle to convince atheism, because his 
ordinary w’orks convince it. It is true that 
a little philosophy inelineth man’s mind to 
atheism, but depth in philosophy bringeth 
men’s minds about to religion; for while the 
mind of man looketh upon second causes 
scattered, it may sometimes rest in them 
and go no further; but when it beholdeth 
the chain of them confederate and linked 
together it must needs fly to Providence and 
Deity; nay, oven that school which is most 
accused of atheism doth most demonstrate 
religion; that is, the school of Leucippus, 
end Democritus, and Epicurus; for it is a 
thousand times more credible that four mu- 


table elements and one immutable fifth es- 
sence, duly and eternally placed, need no 
God, than that an army of infinite small 
portions, or seeds unplaced, should have 
produced this order and beauty without a 
divine marshal. — B aco.n Fssai/s, essay Id, 
Of Atheism, p. 58. (\V. ]j. A.) 

• 2405. ORDER, UNCHANGING, OF 
THE STARRY HOST-T/te P/eiades.— When 
w’e look up at the heavens we see, if we 
watch through tlie night, the host of stars 
rising in the east and passing above us to 
sink in the west, always at the same dis- 
tance and in unchanging order, each seem- 
ing a point of light as feeble as the glow-- 
worm’s shine in the meadow over wdiieh 
they are rising, each flickering as tho the 
evening wind would blow^ it out. The in- 
fant stretches out its hand to grasp the 
Pleiades; but when the child has become 
an old man the “ seven stars ” are still 
there unchanged, dim only in his aged sight, 
and proving themselves the enduring sub- 
stance, while it is his owm life w’hich has 
gone, as the shine of the glowworm in the 
night. They were there just the same a 
hundred generations ago. before the pyramids 
were built, and they w'ill tremble there still, 
when the pyramids have been worn down to 
dust w'ith the blowing of the desert sand 
against their granite sides. They watched 
the earth gi*ow' fit for man long before man 
came, and they wdll doubtless be .shining 
on w’hen our poor human race itself has 
di.sappeared from the surface of this planet. 
— Langley .Vc?c Astronomy, ch. 5, p. 117. 
111. M. & Co., 180(5.) 

24«6. ORGANISM DETERMINES 
DISEASE — Bacteria Exciting Causes. — What- 
ever may be said with regard to the pow’^er 
I of micro-organisms to cause disease, we 
must understand one cardinal point, namely, 
that bacteria are never more than causes, 
for tlie nature of disease depends upon the 
I behavior of the organs or tissues wdth wffiich 
I the bacteria or their products meet. — New'- 
1 MAX Barid'ia. ch. 8, ]>. 2(57. (G. P. P., 

! 1 800 . ) 

2407. ORGANISM MORE CONTROL- 
LING THAN CONDITIONS— In variation 
under domestication there are two factors, 
namely, the nature of the organism and the 
nature of the conditions. The former seems 
to be much the more important ; for nearly 
similar variations sometimes arise under, 
as far as w^e can judge, dissimilar condi- 
tions; and, on the other hand, dissimilar 
variations arise under conditions w’hich ap- 
pear to be nearly uniform. — D arwin Origin 
of Aperies, ch. 1, p. 0. (Burt.) 

2438. ORGANISMS, HIGHER, MAY 
COOPERATE WITH LOWER— Higher or- 
ganisms [may be] associated for a specific 
])urpose with bacteria. . . [It is be- 

lieved that these] perform a preliminary 
disintegration of organic matter before the 
decomposing bacteria commence their la- 
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bors. This occurs apparently in the self- 
puriiication of rivers, as well as in polluted 
soils. — N ewman Bacteria, ch. 1, p. 33. (G. 

F. P., 18911.) 

2400. ORGANISMS, LOWER, HELP 
HIGHER — Microbm Fix Nitrogen for Plants 
— Nitrates, — Until comparatively recently 
it was held that plant life could not be- 
maintained in a soil devoid of nitrogen or 
compounds thereof. But it has been found 
that certain classes of plants (the Legu- 
minosw, for example), when they are grown 
in a soil which is practi(*ally free from ni- 
trogen at the commencement, do take up 
this gas into their tissues. One explanation 
of this fact is that free nitrogen becomes 
converted into nitrogen compounds in the 
soil through the influence of micro-organ- 
isms present there. Another explanation 
attributes this lixation of free nitrogen to 
micro-organisms existing in the rootlets of 
the plant. . . . The main supply of this 

gas, absolutely necessary to the existence of 
vegetable life upon the earth, is drawn not 
from the nitrogen of the atmosphere, but 
from that contained in nitiogen compounds 
in the soil. The most im[)ortant of these 
are the nitrates. Here, then, we have the 


necessary food of plants exi»ressed in a sen- 
tence: water, gases, salts, tlie most impor- 
tant and essential gas and some of the salts 
being combined in nitrates. — N ewsman Bac- 
teria, ch. 5, p. 147, (G. P. P., 1899.) 

2470. ORGANISMS, MICROSCOPIC, 
INCONCEIVABLY NUMEROUS-iVotcc/cf/ 

Infusions \‘oid of Life . — Sixty flasks tilled, 
boiled, and sealed [hermctica llyj, and con- 
taining .strong infusions of l/eef, mutton, 
turnip, and cucumber, are carefully packed 
in sawdust, and transported to the Alps. 

. . . We open our box at the Bel Alp 

and count out fifty-four fla.^k''. with their 
liquids as clear as filtered drinking-water. 
In six flasks, however, tlu’ infusion is fouml 
muddy. We closely examine these, and dis- 
cover that every one of them has had its 
fragile end broken off in the transit from 
London. Air has entered the flasks, and 
the observed muddiness is the result. . . 
Examined witli a pocket lens, or even with 
a microscope of insulficicnt pc.\\**r, nothini; 
living is seen in the muddy licpiid; but 
regarded with a magnifying power of a 
thousand diameters or <(j, wdiat an aston- 
ishing appearance does it present! Leeuwen- 
hoek e.stimated the poi)ulation of a single 
drop of stagnant wafer at 500,000,000: 
probably the pojuilation of a drop of ‘our 
turbid infusion would be this manv times 
multiplied. The fi(dd of tlie microscope is 
crowded w'lth organisms, some wabblimr 
slowly, others shooting lapidlv across the 
microscopic field. They dart' hither and 
thither like a rain of minute proje^iles- 

quickly round 

that the retention of the retinal impression 
transforms the little living i,,d into a twirl- 
ing wheel. And yet tl.e T..ost celebrated 


naturalists tell us they are .vegetables. 
From the rod-like shape which they so fre- 
quently assume, these organisms are called 
“ bacteria ” — a term, be it here remarked, 
w'hich covers organisms of very diverse 
kinds. — Tyndall Floating Matter of the 
Air, essay 3, p. 292. (.\., 1895.) 

2471. ORGANISMS NEITHER PLANT 
NOR ANIMAL — Moving Plants among Rooted 
Animals — Animals Becretmg Chlorophyl — 
Plants Fating Insects. — There is a limbo 
. filled with organisms which never rise high 
enough in the scale to be manifestly either 
animal or plant, unless it may be said of 
some of them that they are each in turn and 
neitiier long. There are undoubted animals 
which produce the essential material of 
vegetable fabric, or build up a part of their 
structure of it, or elaborate the character- 
istic Icaf-gncn [chlorophyl] which, under 
solar light, assimilates inorganic into or- 
ganic jnatter, the most distinguishing func- 
tion of vegetation. On the other hand, there 
are plants — microscopic, indeed, but unques- 
tionable — w’tiich move spontaneously and 
freely around and among animals that are 
fixed and rootcnl. And, to come w'ithout 
further parley to the matter in hand, while 
the majority of animals feed directly up<»n 
plants, “ for 'tis their nature to,” there are 
plants wbi(*h turn tlie tables and feed upon 
them. Some, being parasitic upon living 
animals, ft^tnl insidiously and furtively; 
these, altho really eases in ]>oint. are not 
so extraordinary, and, as tbev belong to tlie 
lowi'i* orders, they are not nmeli regarded, 
except for tlie barm lliey do. 'riiere are 
otliers, and those of the highest orders, 
which lure or entrap animals in ways which 
may well excite our special wonder, all the 
more so since we are now led to conclude 
that tliey not only rapture but consume 
their juey. — Guay Danriniana, art. 10, p. 
2Sf». (A., 1889.) 

2472. ORGANISMS, SOCIAL, IN 
ECONOMY OF NATURE— Gomi Reef a and 
Islands. — As minute Muial organisms, the 
corals play an important part in the gen- 
eral economy (»f Nature, altho tliey do nut, 
as people began to believe after Captain 
Gook’s voyages of discovery, build up is- 
lands or enlarge continents from almost 
unfatbomable depths of the ocean. They 
excite the liveliest interest, w'hether regard- 
ed as physiological objects, and as illustra- 
ting the various gradations of animal form, 
or in eonnectioTi with the geography of 
filants and the geognostie relations of the 
earth’s crust. According to the comprehen- 
sive views f)f l^eopold von Buch, the wdioh* 
Jura- formation consists of ** large elevated 
eoral-banks of the ancient wor\d, surround- 
ing at a certain distance the old inoiintaiTr 
<*hairi8 .” — Humholdt Views of Nature, ]>. 
252. (Bell, 1895.) 

2473. ORGANIZATION NOT THE 
CAUSE OF LIFE~-Vi<a2 Force Organizes 
Matter. — vve never see the phenomena of 
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life dissociated from organization. Yet the 
profoundest physiologists have come to the 
conclusion that organization is nut the 
cause of life, but,’ on the contrary, that life 
is the cause of organization — life being 
something — a force of some kind, by what- 
ever name we may call it — which precedes 
organization, and fashions it, and builds it 
up. This was the conclusion come to by 
the great anatomist Hunter, and it is the 
conclusion indorsed in our own day by such 
men as Dr. Carpenter and Professor Huxley 
— men neither of whom have exhibited in 
their philosophy any undue bias towards 
either theological or metaphysical explana- 
tions. — Argyll Rcig^i of Law, ch. 2, p. 71. 
(Burt.j 

2474. ORGANIZATION OF INDUSTRY 

— Coopet'aHvc liuildiny among Primitic*' 
Men. — To drag the piles to the lake, and 
fix them lirmly [as supports for lake 
dwellings], must also have required niiieh 
labor, especially when their number is 
considered. At Wangen alone M. Lohle 
has calculated that 5(),(K)() piles were used: 
but we must remember that these were 
probably not all planted at one time nor by 
one generation. Wangen, indeed, was cer- 
tainly not built in a day, but was, no <loubt, 
gradually enlarged as the pojuilation in- 
creased. Herodotus informs us that the 
Pa*onians [an ancient race of lake-dwellei" 1 
made the first jilatform at tin* public ex- 
pense, but tliat, subsequently, at every mar- 
riage (and pedygamy was ])ermitted), the 
hiidegroom was ex])eeted to add a certain 
number of jdles to the common supjiort. — 
Aveiu’ry Pn hi.storiv Tn/o.v, ch. fJ, ]>. 177. 
(A., 11)00.) 

2475. ORGANIZATION OF LABOR 

— Vomhinaiion affainst Competition. — A mo- 
ment’s consideration will eonvinct* us that 
the same necessities of labor which were 
found to determine so fatally the condition 
of women and children are necessities which 
apply without any abatement to the labor of 
adult men. . . . If a man is placed under 
such conditiors that he cannot save hi^ 
wife and child from exhausting labor it i^ 
certain that the same conditions will im- 
p(»se a like necessity upon himself. Never- 
theless, Parliament has resolutely and wise- 
ly refused to interfere on his behalf. And 
why? Becau.se the argument is that the 
adult man is able, or ought to be able, to 
defend himself. And so he can; but how? 
fhdy by combination. The “ law ” which 
results in excessive labor is the law of coin- 
1‘etition — that is, it is the attraction ex- 
erted upon the wills of a multitude of in- 
dividual men by the rewards of labor. The 
pressure of this attraction can only be light - 
<*ned by bringing those wills under the power 
counter-motives, which may induce them 
to postpone, to some higher interest, the 
immediate appetites of gain. And this is 
Hie work which combination does.— Argyll 
of Law, eh. 7, p. 221. (Burt.) 


2470. ORGANS OF SENSE BEYOND 
MAN’S KEN — Myeteriovs Power of Antennoe. 

— ^The anteniuB appear to be the most im- 
portant of the sense-organs [of ants], as 
their removal produces an extraordinary dis- 
turbance in the intelligence of the animal. 
An ant so mutilated can no longer find its 
way or recognize companions, and therefore 
is unable ‘to distingui.sh between friends and 
foes. It is also unable to find food, ceases 
to engage in any labor, and loses all its 
regard for larvic, remaining permanently 
quiet and almost motionless. A somewhat 
similar disturbance, or rather destruction, 
of the mental faculties is observable as a 
result of the same mutilation in the ease of 
bees. — Romanes Animal Intelligence, ch. 3, 
p. 142. (A., 

2477. ORGANS, RUDIMENTARY- A 

True Teleology — f nit y of Plan . — By the 
adoption of the Darwinian hypothesis, or 
something like it. whicli we incline to favor, 
many of the difiiculties are obviated and 
others diminished. In the comprehensive 
and far-rea<*hing teleology which may take 
the place of the former narrow conceptions, 
organs and even faculties, u.sele.ss to the in- 
dividual, fiinl their ex])lanation and reason 
of being. Hither they have done service in 
the past, or they may do service in the fu- 
ture. They may have been e.sseiitially use- 
ful in one way in a past sjiecies, and. tho 
now functionle>s, they may be turned to 
useful account in some very difiVrent way 
hereafter. In botany several cases come to 
tmr mind \\hi<h "suggest ^uch interpreta- 
tion. — A .sa (lUAY Daneiniana, art. 13, p. 
375. (A., ISSP.) 

2-17 8, Munelen for Mov- 

ing the Karst in Man. — Moreover, mo.st of 
the higher animals ]M)ssess muscles which 
are never employed; even man has such 
rudimentary mu'-cles. Mo’-t of us are in- 
capable of moving our ears as we wish, al- 
tho the museles for this movement exist, 
and altho individual persons who have 
taken the trouble to exercise these muscles 
do suii'ced in moving their ears. It is still 
possible, by special exercise, by the perse- 
vering influence of the will upon the nervous 
system, to reanimate the almost extinct ac- 
tivity in the existing but imperfect organs, 
which are on the road to complete disap- 
pearance. — Haeckel Histonf of Creation, 
vol. i. eh. 1, p. 12. (K. P. & Co.. 1890.) 

2470. One Vant Plan of 

Organie JAfe . — These useless members, these 
rudimentary or abortinl limbs which puzzled 
us so much, are parts of an tiniversal plan. 
On this ]dan the bony skeletons of all living 
animals have been put together. Tho fori’es 
which have been combined for the molding 
of organic f<wms have been so combined as 
to mold them after (»ertain types or pat- 
terns. And when (*omparative anatomy has 
revealed this fact as atTecting all the ani- 
mals of the existing world, another branch 
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of the same science comes in to confirm the 
generalization, and extend it over the innu- 
merable creatures which have existed and 
have passed away. Tliis one plan of organic 
life has never been dej)arted from since time 
began. — Argyll lieign of Law, ch. 4, p. 117. 
(Burt.) 

2480. ORGANS, STIMULUS, 
GROWTH, AND DECAY OF— Some Laws 
in Pedagogy.— A vigorously used ^ organ 
withdraws nourishment from the neighbor- 
ing organs and hinders their develoj)ment.” 

“ An organ that is not used loses its 
energy.” 

“ An organ overstrained easily becomes 
useless.” 

“ When a single function suffers, all the 
others suffer with it, and harmonious de- 
velopment is out of the question.” 

Organic development proceeds from the 
inner to the outer; the reverse process is 
impossible.” 

Artificial stimulus to growth leads to 
decay.”. 

The separate functions succeed each 
other, but they do not appear simultane- 
ously.” 

“ Only that which develops slowly is 
capable of long development.” — Vaiuingkr 
Address before Scietitists. (Translated for 
Scientific Side-Lights.) 


2481. ORIGIN AND ANTIQUITY OF 

MAN — Likmem to and Difference from Lower 
Animals — Unity of 'Mature a Unity of Plan. 
— Man, when regarded merely as an organ- 
ism, is closely related to the lower animals. 
His body is constructed on the same general 
plan with theirs. More especially, he is 
near akin to the other members of the class 
Mammalia. But we must not forget that 
even as an animal man is somewhat widely 
separated from his humbler relations. 
. . . It is easy to say that every bone, 

every muscle, every convolution of his brain, 
has its counterpart in the corresponding 
parts of an orang or a gorilla. But, ad- 
mitting this, it is also true that every one 
of these parts is different, and that the ag- 
gregate of all the differences mounts up to 
an enormous sum total, more especially' in 
relation to habits and to capacities for ac- 
tion. Those remarkable homologies or like- 
nesses of plan which obtain in tlie animal 
kingdom are very woncleiful, and the study 
of theni greatly enlarges our conceptions of 
the unity' of Nature; but we must never 
forget that such general agreements in plan 
cover the most ])rofound <]ifferen/' 0 .s in' de- 
tail and in adaptation to use, and that, 
while they indicate a common tvpe, this 
may rather point to a unitv of design than 
^ a mere accidental uuitv of ,lescent.— 
Dawson I<act.<i and Uannicfi' in Modern Sci- 
ence, lect. 4, p. 1 :i9. (A B P S ) 


2482. ORIGIN OF DEEP-SEA LIFE 

’Yo C/lose Pc.scn'ihlance /o Lfologio Fauna 
-Whence came the curious creatures that 


live mostly in total darkness and can sus- 
tain without injury to their delicate and 
complicated organization the enormous pres- 
sure of the great depths? Are they the 
remnants of the fauna of shallow prehis- 
toric seas that have reached their present 
position by the gradual sinking of the ocean 
basins? Or, are we to look upon the abys- 
mal region as the nursery' of the marine 
fauna, the place whence the population of 
the shallow waters was derived? Neither of 
these answers is supported by the facts 
' with which we are now well acquainted. 
The fauna of tlie abysmal region does not 
show a close resemblance to that of any of 
the past epochs as revealed to us by geology, 
nor are we justified in assuming, without 
mucli stronger evidence than \ve now' pos- 
sess, that the oceans have undergone any 
such great depression as this first theory 
presupposes. — H ickson Fauna of the Deep 
Sea, ch. 3, p. 54. (A., 1894.) 

2483. ORIGIN OF GEOMETRY— ilfaw 
Lores to Divide Space. — The whole science 
of geometry may be said to ow’e its being 
to the exorbitant interest wdiich the human 
mind takes in lines. We cut space up in 
every' direction in order to manufacture 
them.— J ames Psychology, vol. ii, ch. 20, p. 
150. (H. H. & Co., 1809.) 

2484. ORIGIN OF MARINER’S 
COMPASS FOREVER LOST— Maijnetism 
Knoun, Polarity Unsuspected, — How or 
when the tendency of a freely suspended 
magnet to set itself in a nearly north 
and south direction was first discovered 
is a question, the answ'cr to which Is 
probably forever lost. The civilized w’orld 
remained in ignorance of the fact for nearly' 
eighteen centuries after tiie attractive effect 
of the lodes tone liad l)ocome well know’ii. 
Altho, as 1 liave already' stated, it is not im- 
possible to conjecture that the phenomenon 
was familiar to the ancestors of primitive 
civilization, who, from the highlands of 
Central Asia, dispersed in many' races over 
the eartli ; yet the knowledge came to tbe 
people of tl»e Middle Ages anew’, through 
the invention of the first and greatest of 
electrical instruments — the mariner’s com- 
pass; first, in its utilization of the mysteri- 
ous force existing in the magnet; greatest, 
in that it has contributed more than any 
other product of luiman intelligence to the 
progress and welfare of mankind. — P ark 
Ben.iamin Intellectual Rise in Electricity, 
ch. .3, p. 5,3. (.T. W., 1898.) 

2485. ORIGIN OF NAME “GORIL- 
LA” — Voyage of Hanno from Carthage . — 
About twenty-five centuries ago a voyager 
called Hanno is said to have sailed from 
(’arthage, between the Pillars of Hercules — 
Hint is, through the Straits of Gibraltar — 

j along the chores of Africa. “ Passing the 
i Streams of Fire,” says the narrator, “ we 
j came to a bay' called the Horn of the South. 

I In the r'''’«ss there w'as an island, . • • 
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having a lake, and in this there was 
another island full of wild men. But much 
the greater part of^hem were women with 
hairy bodies, whom the interpreters called 
‘ Gorillas,’ Pursuing them, we were not 
able to take the men; they all escaped, be- 
ing able to climb the precipices, and de- 
fended themselves with pieces of rock. But 
three women, who bit and scratched those 
who led them, were not willing to follow. 
However, having killed them, we flayed 
them and conveyed the skins to Car- 
thage. . . .” 

In the opinion of many naturalists, the 
wild men of this story were the anthropoid 
or manlike apes which are now called go- 
rillas, rediscovered recently by Du Chaillu. 

. . . I must confess these inferences 

seem to me somewhat open to question, and 
the account of Ilanno’s voyage only inter- 
esting in its relation to the gorilla as hav- 
ing suggested the name now given to this 
race of apes. It is not probable that Ilanno 
sailed much further than Sierra Leone. 

. . . The behavior of the “ wild men,” 

again, does not correspond with the known 
habits of the gorilla. — P koctor Pleasant 
Ways in Scienccy p. 29(1. ( 1>. («. & ('n., 18‘).). ) 

2480. ORIGIN OF RELIGION- 

sumptions Regarding a Divine Being, — Men 
liave been very busy of late in specTilating 
on the origin of religion. In asking this 
(juestion they generally make, often as it 
seems unconsciously, one or other of two 
assumptions. One is the assumption that 
there is no Ctod, and that it must have 
t«iken a long time to invent him. The other 
is that there is a God, but tliat men were 
horn, or created, or developed, without any 
sense or feelfng of his existence, and that 
the acquisition of such a sense must of ne- 
cessity have been the work of time. — 
Aroyi.l Vnity of Xaturr^ oh. 11, p. 2(15. 
(Burt.) 

2487. ORIGIN OF STATES OF CON- 
SCIOUSNESS UNKNOWN— It must be 
frankly confes.sed that in no fundamental 
sense do we know where our successive flelds 
of consciousness come from, or why they 
have the precise inner constitution which 
they do have. They certainly follow or ac- 
company our brain states, ami. <*ourse, 
(heir special forms are determined by our 
past experienc(*8 and education. But, if we 
i«sk just how the brain conditions them, \nc 
have not the remotest inkling of an answer 
to give. — <Tames Talks to Teachers^ ch. 2, p. 
Bl. (H. H. A Co., 1900.) 

2488. ORIGIN OF VARIATIONS UN- 
EXPLAINED — Darwin Admits Profound Ig- 
norance, — Darwin does not pretend to have 
(liseovered any law or rule according to 
which new forms have been born from old 
forms. He does not hold that outward con- 
ditions, however changed, are sufllcient to 
ji^count for them. Still leas does he connect 
them with the effort or aspirations of any 




organism after new faculties and powers. 
He frankly confesses that “ our ignorance 
of the laws of variation is profound,” and 
says that in speaking of them as due to 
chance he means only ” to acknowledge 
plainly our .ignorance of the cause of each 
particular variation.” [“ Origin of Species,” 
p. 131 (first edition),] Again he says: ‘‘I 
believe in no law of necessary development.” 
[Ibid., p. 351.] This distinction between 
Mr. Darwin’s theory and other theories of 
development has not, I think, been suffi- 
ciently observed. His theory seems to be 
far better than a mere theory — to be an es- 
tablished scientific truth — in so far as it 
accounts, in part at least, for the success 
and establishment and spread of new forms 
when they hnx:c arisen. But it does not 
even .suggest the law under which, or by 
which, or according to which such new 
forms are introduced. — .Xrgyt.l Reign of 
iMu\ ch. 5, p. 130. (Burt.) 

2480. Natural Selection 

Sot a ('a use. — It cannot be too often re- 
peated that natural selection can produce 
nothing whatever, except the conservation 
or preservation of some variation otherwi.se 
originated. The true origin of species does 
not consist in the adjustments which help 
varieties to live and to prevail, but in those 
previous adjustments wliich cause those va- 
rieties to be born at all. Now what are 
the^e? (’an tliey be traced or even guessed 
at ? Mr. Darwin has a whole chapter on the 
“ T.aws of X’ariation”: and it is here, if 
anywhere, that we look for any suggestion 
as to the physical causes which account for 
the origin as distinguished from the mere 
preser''ation of species. He candidly ad- 
mits that his doctrine of natural selection 
takes cognizance of variations only after 
they have arisen, and that it regards those 
variations as purely accidental in their 
origin, or, in other words, as due to chance. 
This, of ctmrse, he add*^, is a supposition 
wholly incorrect, and only serves “ to indi- 
cate plainly our ignorance of the cause of 
each particular variation." — .\rgyll Reign, 
of 1 aiu\ oh. 5, p. 143. (Burt.) 

2400. ORIGIN, SUPPOSED INDE- 
PENDENT, OF SIMILAR STRUCTURES 

— Nor is it clear that the apes of the New 
World and those of the Old ever had any 
ape ancestors common to both. Possibly 
further discoveries in the Eocene deposits 
of North America (which are such veriLible 
treasure-houses of relics of ancient life) 
will reveal to us the past existence of 
transitional forms between the monkeys of 
.America and of .Asia and Africa ; but. in 
spite of all that has been published, this has 
not, to our minds, been done, and wc think 
it quite possible that these two families 
have had different origins, and have come to 
resemble each other independently. — Mivart 
Types of Animal Lifc^ ch. 1, p. 34. ( L. B. & 

Co.. 1893.) 
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2491. ORIGINATORS AND follow- 
ers — Nol Inventive.— Reject a mo- 
ment upon your own daily life and you will 
recognize two sets of activity, those w’hich 
you originate, and those in which you fol- 
low suit. Animals can learn to follow suit, 
and to a very limited extent can originate. 
But it is the divine spark of originality 
whi(‘h underlies every thought or device in 
this world. As one man invents a machine 
and others by thousands fall into the use of 
it, as the musician composes a song and mil- 
lions sing it, so was it in the cradle-land of 
humanity: the inventor, touched with fire 
from the divine altar, set new examples to 
be followed. — M ason The Birth of Inven- 
tion (Address at Cotfrnari/ of .1 merican Pat- 
ent System, Washinyton, J). C., tSOt, Pro- 
ceedings of the Congress, p. 407). 

2492. OSTRICH OF AMERICA— TTie 

''Ship of the Wilderness'' — Invisible by 
Protective Coloring. — Among the feathered 
inhabitants of the pampas the grand archaic 
ostrich of America survives. . . . 

The rhea possesses a unique habit, which 
is a puzzle to us, altho it probably once had 
some significance — namely, that of running, 
when hunted, with one wing raised verti- 
cally, like a great sail — a veritable “ ship of 
the wilderness.” In every way it is adapted 
to the conditions of the pampas. . . . 

Its commanding stature gives it a wide 
horizon; and its dim, pale, bluish-gray coh)r 
assimilates to that of the haze, and renders 
it invisible at even a moderate distance. Its 
large form fades out of sight mysteriously, 
and the hunter strains his eyes in vain to 
distinguish it on the blue expanse. Its fig- 
ure and carriage have a quaint majestic 
grace, somewhat unavian in character, and 
peculiar to itself. There are few more 
strangely fascinating siglits in Xature than 
that of the old black-necked cock-bird, 
standing with raised agitated wings among 
the taU plumed grasses, and calling to- 
gether his scattered hens with hollow boom- 
ings and long mysterious snspirations, as if 
a wind blowing higli up in the void sky had 
found a voice. — H t’dson yaturalist in La 
Plata, ch. 1, p. 21). (C. & H., IHPo.) 

2493. OUTCASTS OF HUMANITY— 

Kvideuvr of finished Civilization — Figures 
on the A*o(7,-.s-. -The Soutli-American steppe- 
are the boundaries of a European semi- 
civilization. lo the north, between the 
mountain chain of \ (aiezuela and Ihe ('arib- 
bean Sea, lie, erovded together, industrial 
cities, clean and neat villages, and carefully 
tilled fields. Even a tn<to for arts, scien- 
tific culture, and a noble lovc (jf civil free- 
dom have long since been awakened witliin 
these regions. 

To the south, a drear ami savage wilder- 
ness bounds the steppe. For(‘sfs. the growth 
of thousands of years, in one impenetrable 
picket, overspread the marshy region be- 
tween the rivers Orinoco u\a Amazon. 


Huge masses of lead-colored granite con- 
tract the beds of the foaming rivers. Moun- 
tains and forests reecho^with the thunder of 
rushing waters, the roar of ' the tiger-like 
jaguar, and the dull rain-foreboding howl 
of the bearded ape. . . . 

Ill this grand and wild condition of Na- 
ture dwell numerous races of men. Sepa- 
rated by a remarkable diversity of lan- 
guages. some are nomadic, unacquainted 
with agriculture, and living on ants, gums, 
and earth, mere outcasts of humanity, 
. . . such as the Otiomaks and Jarurcs; 

others, for instance the Maquiri tares and 
Macos. have settled habitations, live on 
fruits cultivated by themselves, are intelli- 
gent, and of gentler manners. Extensive 
tracts between the Cassiquiare and the Ata- 
bapo are inhabited solely by the tapir and 
social apes; not by man. Figures graven 
on the rocks . . . attest that even these 

deserts were once the seat of a higher civi- 
lization. They bear testimony, as do also 
the unequally developed and varying lan- 
guages (which ar(* amongst the oldest and 
most imperishable of the historical records 
of man), to the changing destinies of na- 
tions. — Humboldt Views of Mature, p. 19. 
(Boll, 1890.) 

2494. OUTLOOK ON THE UNIVERSE 
ENLARGED BY TELESCOPE— Nofefhfea o/ 
Jupiter and Bing of Saturn Discovered , — 
The increased power of vision, yielded nearly 
tw'O hundred and fifty years ago by the in- 
vention of the telescope, has afforded to the 
eye, as the organ of sensuous cosmical con- 
templation. the noblest of all aids toward a 
knowledge of tlie contents of space, and the 
investigation of the configuration, physical 
character, and masses of the planets and 
their satellites. The first telescope was con- 
strmTed in 1008, seven years after the death 
of the great observer, Tycho Brahe. Its 
earliest fruits were the successive discovery 
of the satellites of Jupiter, the sun’s spots, 
the crescent shape of Venus, the ring of 
Saturn as a triple planetary formation, . . . 
telescopic stellar swarms, and the nebula) in 
Andromeda. fn Ifi.'U, the French astron- 
omer Morin, eminent for his observations on 
longitude, first conceived the idea of mount- 
ing a tclesco])e on tlic index-bar of an in- 
strument of measurement, and seeking to 
discover Arctnnis by day. The perfection 
in the graduation of the arc would have 
failed entirely, or to a considerable extent, 
in affording that greater precision of obser- 
vation at which it aimed, if optical and 
astronomical instruments had not hc(*n 
brought into accord, and the correctness of 
vision made to correspond with that of 
measurement. The micrometer application 
of fine threads stretched in the focus of the 
telescope, to wliich that instrument owes its 
real and invaluable importance, was first 
devised six years afterward (1640), by the 
young and talented Gascoigne. — Humboldt 
Cosmos, vol. iii, p. 41. (H., 1897.) 
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2405. OWNERSHIP, SENSE OF, ES- 
SENTIAL TO MENTAL HEALTH — The 

sense of ownership begins in the second 
year of life. Among the first words which 
an infant learns to utter are the words 
** my ” and ** mine/' and woe to the parents 
of twins who fail to provide their gifts 
in duplicate. The depth and primitiveness 
of this instinct would seem to cast a sort of 
psychological discredit in advance upon all 
radical forms of communistic utopia. Pri- 
vate proprietorship cannot be practically 
abolished until liurnan nature is changed. 
It seems essential to mental health that the 
individual should have something beyond 
the bare clothes on his back to which he 
can assert exclusive possession, and which 
he may defend adversely against the world. 
— James Talks to Teachers, ('h. 7, p. 55. 
(H. II. & Co., 1900.) 

241>(;. PAIN DUE TO DISCORD OR 
EXCESS — Conflict and Violence Distresamg. 
— Conllict and violence are two principal 
modes of painful stimulation, and explain 
a very considerable number of our pains. 
In most, if not in all, of the painful sen- 
sations of three of the senses — namely, 
touch, heariiy^, and sight — the pain is either 
discord or excess. Tlie smarting acutenes'^ 
of a blow on the skin, of a railway whistle 
close to the ear, of a glare of light, are 
due to the mere degree or excess of the 
stimulus. In hearing and in sight there 
are, in addition, the pains of discord. In 
the two remaining senses, taste and smell, 
we cannot make the same ailirmation. We 
do not know what is the mode of nervous 
action in a bitter taste, as (piinin or soot, 
and we cannot say that the transition from 
sweet to hitter is a transition from moderate 
stiiniihis to an cxc(‘ssive one. It may he 
tliat the power of the nerve is exhausted 
under a dill’erent kind of inlluenee from 
mere violence of stimulation; hut no certain 
knowledge exists on the subject. The same 
remarks ap]dy to smell. — Pain Mijtd and 
Hodij, ch. 4, p. 18. (Hum., 1880.) 

241)7 . PAIN LATENT IN JOY— r- 

h\g and Sacrifice ('o)i<liti<fns of the Highest 
(Jood — The Mother\s Devotion. — Do we not 
see that our natural feelings mislead us 
when they pronounce pleasant things to he 
the good ones, and the ])ainful ones evil? 
So far from this being the ease, things that 
we call painful, that are painful in our 
ordinaiy state, are <*ssential conditions of 
our liighest good. To us there could not 
he love without them. We could never have 
felt the joy, never have had even the idea, 
of love, if sacrifice had been impossible to 
as. In our truest and intense happiness 
that which is otherwise felt as pain is pres- 
ent. I'ain, we may say, is latent in our 
highest state. It lies hidden and unfelt in 
the form of devoted sacriliee; hut it i.s there, 
and it would make itself felt as pain if the 
love which finds joy in bearing it were* ah 
sent. Take, for example, the offices rendered 
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with joy by a mother to her babe; let 
the love b(? wanting, and what remains? 
Not mere indilference, hut vexation, labor, 
annoyance. A. gladly accepted pain is in the 
mother's love; it is in all love that does not 
contradict the name. To take aw^ay from 
u.s the possibility of that which we feel as 
pain were to take its best part from life, 
to render it almost — surely altogether — 
worthless. The possibility of love is given 
to us in our power of sacrifice, and loving 
brings the power into immediate action. — 
Hinton The Mystery of Pain, p. 21. (Hum., 
1893.) 

2498. PAINLESSNESS OF VIOLENT 
DEATH — Livingstone and the Lion. — In all 
cases in which persons have escaped after 
being seized by a lion or tiger they declare 
that they sulbued little or no pain, physical 
or mental. A well-known instance is that 
of Livingstone, who thus describes his sen- 
sations when s(dzed by a lion: “Starting 
and looking half round, 1 saw' the lion just 
in the act of springing on me. 1 was upon 
a little height; he caught my shoulder as 
he sprang, and we both came to the ground 
below together. Growling horribly close to 
my ear, he shook me as a terrier dog does 
a rat. The shock produced a stupor similar 
to that which seems to be felt by a mouse 
after the first shake of the cat. It causes 
a sort of dreaminess, in which there wa.s 
no sense of pain or feeling of terror, tho 
I was (|uite conscious of all that was hap- 
pening. It was like what patients partially 
under the influence of chloroform describe, 
who see all the operation, but feel not the 
knife. This singular condition was not the 
result of any mental process. The shake 
annihilate<l fear, and allowed no sense of 
horror in lo<»king round at the beast." — 
Waixace Da nr in ism. ch. 2. p. 25. (Hum.) 

2499. PAINTING, EGYPTIAN, CON- 
VENTIONAL FETTERS 0 ¥— Greek Pictures 
Exed in Freedom and Saturalncss. — In col- 
or-drawing or painting tlu‘ Egyptian wall- 
paint ing^^ >1m»w a style half-way between the 
lowt*>t and the highest. Here the scenes of 
old Egyptian life are caught at their char- 
acteri>ti<* moments, the >hoemaker is seen 
drawing his thiaaid. the bnvler throwing at 
the ducks, tlie loVd> and ladies feasting, 
and the liut e-players and tumblers ])erform- 
ing before them, ^'cf with all their clevet 
expressiveness, the Egyptian paintings have 
not quite left behind the savage stage of 
art. In fa«*t, they are still picture-writings 
rather than pictures. rej)eating rows of fig- 
ures with heads, legs, and arms drawn to 
pattern, and colored in childish daubs of 
color — hair all black, skin all red-brown, 
clothing white, and so on. The change from 
these to the Greek paintings is surprising; 
now' we liave no more rows of man-patterns, 
but grouped stiulies of real men. The best 
works of the Greek painters are only known 
to moderns by the admiring descriptions of 
the ancients, but more ordinary specimens 
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which have been preserved give an idea 
what the paintings of Zeuxis and Apelles 
may have been. The tourist visiting for the 
first time the museum of Naples comes with 
a shock of surprise in face of Alexander of 
.Athens' picture of the goddesses at play, 
the boldly drawn frescos of scmmics from the 
“ Iliad," and the groups of dancers elegant 
in drawing and coloring. Most of these pic- 
tures from Herculaneum and Pompeii were 
done by mere house decorators, but these 
tenth-rate Greek painters had the traditions 
of the great classic school, and they show 
plainly that from the same source we also 
have inherited the art of design. — Tylor 
Anthropology, ch. 12, p. 303. (A., 1809.) 

2500. PAIRS, STRANGELY ASSORT- 

ED — Bright Star with Dark Companion — Fitful 
and Intermittent Light. — “Eclipse-stars’' 
are actually found in the heavens. The best 
and longest-known member of the group is 
Algol in the head of Medusa, the “ Demon- 
star " of the Arabs. This remarkable object, 
normally of the second magnitude, loses and 
regains three-fifths of its light oneo in 68.S 
hours, the change being completed in about 
ten hours. Its definite and limited nature 
and punctual recurrence suggested to Good- 
ricke of York, by whom the periodicity of 
the star was discovered in 1783, the inter- 
position of a large, dark satellite. But the 
conditions involved by the explanation were 
first seriouslj' investigated by Pickering in 
1880. He found that the phenomena couhl 
be satisfactorily accounted fur by supposing 
an obscure body 0.704 of the bright star's 
diameter to revolve round it in a period 
identical with that of its observed vari- 
ation. This theoretical forecast was veri- 
fied Avith singular exactitude at Potsdam in 
1889. — Clerke History of Astronomy, pi. ii, 
ch. 12, p. 469. (Bl., 189.3.) 

2501. PARABLE A NECESSITY — 

Truth Veiled, Not Dismembered. — Edward 
Irving [says] : “ We must speak in parables, 
or w^e must present a wry and deceptive 
form of truth, of which choice the first is 
to be preferred, and our Lord adopted it. Be- 
cause parable is truth veiled, not truth dis- 
membered ; and as the eye of the under- 
standing grows more piercing, the veil is 
seen through, and the truth stands revealed.'* 
Nature is the great parable, and the truths 
■^hich she holds within her are veiled, but 
not dismembered. The pretended separation 
between ^^th at which lies within Nature and 
that wdiich lies beyond Nature is a dismem- 
berment of the truth. Let both those who 
find it difficult to believe in anything which 
is “above" the natural, and those who in- 
sist on that belief, first determine how far 
the natural extends. Perhaps in going r#>und 
these marches they will find themselves 
meeting upon common ground. For, indeed, 
long before we have searched out all that the 
natural includes, there will remain little in 
the so-called supernatural which can seem 
hard of acceptance or belie f-iuThing which 


is not rather essential to our understanding 
of this otherwise “ unintelligible world." — 
Argyll Reign of Law, ch. 1, p. 32. (Burt.) 

2502. PARADOX OF NATURE— Glacier 

Preserved under Lava-stream. — A remark- 
able discovery was made on Etna in 1828 of 
a great mass of ice, preserved for many 
years, perhaps for centuries, from melting, 
by the singular accident of a current of 
red-hot lava having flowed over it. The fol- 
lowing arc the facts in attestation of a phe- 
nomenon which must at first sight appear of 
so paradoxical a character. The extraordi- 
nary heat experienced in the south of Eu- 
rope during the summer and autumn of 1828 
caused the supplies of snow and ice which 
had been preserved in the spring of that 
year for the use of Catania ... to fail 
entirely. . . . The magistrates of Catania 
applied to Signor M. Geminelluro, in the 
hope that his local knowledge of Etna might 
enable him to point out some crevice or 
natural grotto on the mountain where drift- 
snow was still preserved. Nor W’ere they 
disappointed; for he had long suspecW 
that a small mass of perennial ice at the 
fo‘.t of the highest cone was part of a large 
and continuous glacier covered by a lava 
current. Having procured a large body of 
workmen, he quarried into this ice, and 
proved the superposition of the lava for 
s(?veral hundred yards, so as eompletely to 
satisfy himself that nothing but the sub- 
sequent flowing of the lava over the ice 
could account for the position of the glacier. 

. . . We may suppose that at the com- 

mencement of the eruption a deep mass of 
drift-snow had been covered by volcanic 
sand showered down upon it before the de- 
scent of the lava. A dense stratum of this 
fine dust mixed with scoriae is well known 
to be an extremely bad conductor of heat; 
and the shej)herds in the higher regions of 
Etna are accustomed to provide water for 
their flocks during summer, by strewing a 
layer of volcanic sand a few inches thick 
over the snow, which eirectually prevents 
the heat of the sun from penetrating. Sup- 
po.se the mass of snow to have been pre- 
served from liquefaction until the low^r 
part of the lava had consolidated, we may 
then readily conceive that a glacier thus 
protected, at the height of ten thousand 
feet above the level of the sea, would en- 
dure as long as the snows of Mont Blanc. — 
Lyeel neology, ch. 25, p. 412. (A., 1854.) 

2508. PARALLAX OF STARS-^D#- 

eulties that Beset the Problem — Patienee 
and Exactness of Science. — In the whole 
of sidereal astronomy there is, perhaps, 
nothing more difficult to determine than 
the parallax of a star. To think that 
among all the stars in the sky there is not 
one which .shows a parallax of one second— 
that is to say, an annual motion of two 
seconds! Now\ tw'o seconds is a millimeter 
seen at a hundred meters, it is a hair of 
a tenth of millimeter seen at 10 meters 
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(32.8 feet) ! Well, it is in this width that 
the annual motion of a star is performed. 
The telescope magnifies it, of course; with- 
out this it would be absolutely impercepti- 
ble; but how easily it can be concealed by 
the imperceptible motions of the telescope, 
by the influences of temperature, by refrac- 
tion, precession, nutation, aberration, and 
by the proper motion of the star itself 
in space ! All these united influences 
amount to several seconds, and are them- 
selves subject to some uncertainties, and 
instrumental errors must still be added to 
them. How, then, shall we extricate trust- 
worthy indications of the minute displace- 
ment due to the effect of the earth’s motion ? 
Astronomers have, however, succeeded in 
doing so for some stars. — Flammarion 
Popular Astronomy, bk. v, eh. 5, p. 50G. 
(A.) 

2504. PARASITE, DEFINITION OF— 

Food and Hhelter at Srrond Hand. — In gen- 
eral, we term every living creature a para- i 
site, in the widest sense, that takes shelter 
and food within a living creature of another 
sort. The shelter may be temporary or per- 
manent, and the food may either be derived 
directly from the fluids or the tissues of th(‘ 
host, or from his gains, or even from his 
secretions or excretions, and offal. The only 
requisite!, for being a parasite is that by na- 
ture it should be assigned to such a host 
that it must be unable to maintain existence 
without such an organism to entertain it, 
and it is immaterial whether the parasite 
is inconvenient or not to the host, or whether 
he causes any visible injury or not, or even 
whether he may be useful in any respect. — 
Heller Die Hchmarotzci\ mit hesonderrr He- 
riirksichtigung dcr fur den ^frnschcn irirh- 
tigen, p. 3. (Translated for Scientific Side 
Lights.) 

2505. PARASITE, INJURY TO SILK- 
WORM FROM— if, in 1870, any one had af- 
firmed that a miserable little insect from 
acros.s the water were going to cause to 
France an injury of an importance pecuni- 
arily equal to. in fact even greater than, that 
incurred by the war indemnity paid to (ier- 
inany, people would have protested against, 
such a prophecy as pessimistic — altogether 
nonsensical. Nevertheless, it is true, or at 
least will come true. — BEAri.iEr, quoted, 
p. 204, in Heller’s Die Schmarotzer. 
(Translated for Scientific SifU^-Lights. } 

250«. PARASITISM A CAUSE OF DE- 
GENERACY — Many groups of animals con- 
tain certain genera, families, or even whole 
orders, which live at the expense of other 
animals, feeding on their blood or tissues, 
yet not killing them after the manner of 
heasts of prey. Such are the parasites, some 
nf which only seek their unwilling host 
when impelled by hunger, and leave it as 
f^oon as they are aatisfie<l, while others take 
their abode in or upon it, only to be 
'b’iven thence by its death. The great group 


of worms includes very many parasites, and 
they are almost *as numerous among the 
Crustacea, Most crustaceans are free-swim- 
ming or actively running inhabitants of the 
water, especially of the sea, and their food 
is partly of a vegetable nature and partly 
consists of living or dead ailimals; but near- 
ly every order includes some parasitic form, 
in which the effects of disuse resulting from 
parasitism are plainly traceable. — W eis- 
MANiV Heredity, vol. ii, p. 10. (Cl, P., 1892.) 

2507. Inaction Entails 

Loss of Function — Idleness Ends in Degra- 
dation. — That something of the lower na- 
ture often commingles with higher things 
i.s, unfortunately, a fact of life that needs 
no new illu.stration. Mistletoe is a “ para- 
site ” on apple and oak, and parasites 
belong to the groundlings among life’s chil- 
dren. There is no nobility in the charac- 
ter of animal or plant which attaches 
itself to another living being, either as 
a lodger or a boarder, or in the double ca- 
pacity of an unbidden guest. Plant morals, 
like animal morals, are often of the grossly 
utilitarian type. If a living being is cun- 
ning enough to take life easy by absorbing 
the food whicli another child of life prepares 
for its own use. the parasite doubtless bene- 
fits by its assumption of the role of unwel- 
come guest. . . . But there is a stern 

decree of that implacable female, Madre 
Natura, which declares that parasitism in- 
rludes the lowering of the form which sac- 
rifices its vital independence to luxurious 
comfort and inglorious ease. In animals, 
legs, stomachs, eyes, and other belongings 
are swept away when the parasite, attaching 
itseP to another animal, is found to have 
no use for the organs of free and normal 
existence. This is the penalty of parasitism 
every when*~-<iegradation and backsliding in 
file vital scale. — Andrew Wilson Glimpses 
of Sat u re, eh. 21, p. t>9. (Hum., 1802.) 

2508. PARSIMONY IN CONSCIOUS- 
NESS — Perceptions Xeedless to Notice Become 
f neons' ions — 7'he Goat Hecomes .ill . — It is 
a general principle in psychologx" that con- 
sciousness deserts all processes where it can 
no longer be oi use. The tendency of con- 
sciousness to a minimum of complication is 
in fact a dominating law. The law of par- 
simony in logic is only its best known cause. 
We grow unconscious of every feeling which 
is useless as a sign to lead us to our end. 
. . . So in acquiring any art or voluntary 
function. The marksman ends by thinking 
only of the exact position of the goal, the 
linger only of the perfect sound, the balancer 
only of the point of the pole whose oscilla- 
tions ho must counteract. The asspciate<I 
mechanism has become so perfect in all 
these persons that each variation in the 
thought of the end is functionally corre- 
lated with th(‘ one movement fitted to bring 
the latter about. Whilst they were tyros 
they thought of their means as well as their 
end: the marksman of the position of his 
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gim or bow or the weight of his stone; the 
pianist ofHhe visible position of the note on 
the keyboard; the singer of his throat or 
breathing; the balancer of his feet on the 
rope, or his hand or chin under the pole. 
But little by little they succeeded in drop- 
ping all this supernuinerary consciousness, 
and they becanie secure in their movements 
exactly in proportion as they did so. — 
James Psycholoqif, vol. ii, ch. 2G, p. 49G. 
(H. 11. & Co., 189!).) 

2509. PARTHENOGENESIS, NATURE 
FURNISHES INSTANCES Successive 

(jcneraliuns of a Sinfflc Stw . — One of the 
most remarkable deviations from the normal 
law of development is seen in tlie case of the 
little aphides, or plant-lice, the insects so 
familiar to all as the pests of the gardener. 
At the close of the autumn season winged 
males and females of these insects appear 
amongst their neigh bor-ai)h ides, and these 
produce eggs, which, liowever, lie dormant 
throughout the winter. Waking into life 
and development with the returning spring, 
these eggs give birth eacli to a wingless fe- 
male, no insect of the sterner sex being 
found amongst the developed progeny of 
these insects. The presence of botli sexes 
is throughout the animal world regarded as 
necessary for the production of eggs capable 
of developing into offspring. Strangely 
enough, however, these wingless females not 
only produce eggs, hatching them within 
their bodies, but the eggs develop into beings 
exactly resembling themselves, not a single 
male aphis being represented within the lim- 
its of this amazonian population. Seven, 
eight, nine, or even eleven generations of 
these wingless females may' be prcKluced in 
this manner, and the swarms of plant-lice 
which infest our vegetation attest the fer- 
tility of the race. But in the last brood 
oi these insects, produced toward the close 
of autumn, winged males appear in additioji 
to the females, which latter also possess 
wings. The members of this last brood 
produce eggs of ordinary nature, which lie 
dormant during the winter, but which in 
the succeeding spring will inaugurate the 
sarnc strange life history through which 
their progenitors pasNcd. \ . . The Ian' 

of heredity appears to opejatc in this in- 
stance in a somewhat abnormal, or at anv 
rate in a very unusual manner. The frue 
similitude of the winged parents is not at- 
tained until after the lapse of months, and 
through the interference, as it were, of rnaiiv 
generations of dissimilar individuals. — An- 
drew Wilson The Law of Lilccnc^s. p. '37. 
(Hum., 1888.) ' 


SMALLER THAN 
LIGHT-WAVES —Mcroscope Does Not Reveal 
Them . — Our best microscopes can readilv 
reveal objects not more than of an 

inch in diamhter. This is less tLn the 
length of a wave of red light. Indeed n. 
first-rate microscope would enable us ’ to 
discern objects not exceeding in diameter 


the length of the smallest waves of the visi- 
ble spectrum. By the microscope, therefore, 
we can test our particles. If they be as 
large as the light-waves they will infallibly 
be seen; and if they be not so seen, it is 
because they are smaller. Some mouths ago 
1 placed in the hands of our president a 
liquid containing Briicko’s precipitate [of 
resin from alcoholic solution let fall in 
water]. The liquid was milky blue, and 
Mr. Huxley applied to it his highest micro- 
scopic power. He satisfied me that had 
particles of even tthAujit 
ameter existed in the liquid they could not 
have escaped detection. But no particles 
were seen. Under the microscope the tur- 
I bid liquid was not to be distinguished from 
distilled water. — Tyndall Fragment. 'i of ScL 
cncc, vol. ii, ch. 8, p. 119. (A., 1897.) 

2511. PARTICLES, SUPPOSED, OF 
LIGHT — Neivton's ^'Emission Theorg" — Mis- 
taken Analogy of (gravitation. — Newton’s 
conceptions regarding the nature of light 
were influenced by his previous knowledge. 
He had been pondering over the phenomena 
of gravitation, and had made himself at 
borne aniid the operations of this universal 
power. Perhaps his mind at this time was 
too freshly and too deeply imbued with 
these notions to ])ermit of his forming an 
unfettered judgment regarding the nature 
of light. Be that as it may, Newton saw in 
refraction the action of an attractive force 
exerted on the light-particles. He carried 
his conception out with the most severe 
consistency. Dropping vertically downwards 
towards the earth’s surface, the motion of a 
body is accelerated as it approaches the 
earth. Dropping in the same manner down- 
wards on a horizontal surface, siiy through 
air on gljiss or water, the velocity of the 
light-particles, when they came close to the 
surface, was, according to Newton, also ac- 
celerated. Approaching such a surface 
obliquely, he supposed the particles, when 
(‘lose to it, to be drawn down upon it, as a 
projectile is drawm by gravity to the surface 
of the earth. This deflection was, accord- 
ing to Newton, . . . refraction. . . . 

Finally, it was supposed that differences of 
color might be due to differences in the size 
of the f)articles. This was the physical 
theory of light enunciated and defended by 
Newton; and you will observe that it 
simply consists in the transference of con- 
ceptions horn in the world of the senses to 
a subsensible world. — Tyndai.l Lectures on 
Light, lect. 2, p. 4f). (A., 1898.) 

2512. PARTICLES, VIEWLESS, OF 
ODOR — Rotary Motion of Odorous Substances. 
— Since the interesting discovery of Romieu, 
in 1750, that very small bits of camphor on 
the surface of water have a curious rotary 
motion, the same phenomenon has been 
noticed by a number of observers in several 
hundred odorous substances of either vege- 
table or animal structure. This, of course, 
strengthen® the belief that the stimulus of 
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smell is thrown oil from these substances in 
the form of invisible and imponderable par- 
ticles. If paper be tied in front of the nos- 
trils of dogs, they cannot “ track ” game or 
follow their masters by the sense of smell. — 
Ladd Psychology, ch. 6, p. 100. (S., 1899.) 

2513. PARTNERSHIP OF HEAT AND 

COLD — Each in Turn Contributes to Purify of 
Milk. — While the heating pro(!Oss is of 
course the essential feature of efficient pas- 
teurization, •it must not be forgotten that 
rapid and thorough cooling is almost 
equally important. . . . Pasteurization 

differs from complete sterilization in that it 
leaves behind a certain number of microbes 
or their spores. Ctx)ling inhibits the ger- 
mination and growth nf this <irganisinal 
residue. If after the heating ])roeess the 
milk is cooled and kept in a refrigerator, it 
will probably keep sweet from three to six 
days, and may do so for three weeks. — 
Nkwman Bacteria, ch. 0, p. 211. (G. P. P., 
1899.) 

2514. PARTNERSHIPS IN THE VEGE- 
TABLE KINGDOM — Combination for Mutual 
Advantage Not Parasitism. — Bacterial life 
in several ways is able to reclaim from the 
atmosphere this frw nitrogen, which would 
otherwise be lost. The first method to which 
reference may be made is that ii.volving 
symbiosis. Tlii.s term signifies “ a living to- 
gether ” of two different forms of life, gen- 
erally for a specific purpose. It may be to 
mutual advantiige, a living for one another, 
or it may be, by means of an interchange 
of metabolism or pro<luets, finally to pro- 
duce or obtain some remote chemical result. 

. . . The partnerships between hermit 

crabs and sea-anemones and the like are 
sometimes defined by the term commen.sal- 
i.sm (joint diet). Symbiosis and commen- 
salism must be distinguished from parasi- 
tism, which indiiates that all the advantage 
is on the side of the parasite, and noth- 
ing but loss on the side of the host. The 
distinction between symbiosis ami commen- 
salism cannot be rigid, but between these 
conditions, which are advantageous to the 
partners, and ])arasitism, there is an obvious 
and radical difference. The example of 
bacteriological symbiosis, with which we are 
concerned here, is that partnership between 
bacteria and some of the higher plants 
( Leguminosee ) for the purpose of fixing 
nitrogen in the plant and in the surround- 
ing soil. — Newman Bacteria, ch. 5, p. 162. 
(G. P. P., 1809.) 

2515. PASSAGE FROM ONE KINGDOM 
TO ANOTHER IMPOSSIBLE— Z^r^anic 
from Organic; Natural from Spiritual. — The 
passage from the natural world to the spiri- 
tual world is hermetically sealed on the. 
natural side. The door from the inorganic 
to the organic is shut, no mineral can open 
it; so the door from the natural to the 
spiritual is shut, and no man can open it. 
This world of natural men is staked off 


from the spiritual world by barriers which 
have never yet been crossed from within. 
No organic change, no modification of en- 
vironment, no mental energy, no moral ef- 
fort, no evolution of character, no progress 
of civilization can endow any single human 
soul with the attribute of spiritual life. 
The spiritual world is guarded from the 
world next in order beneath it by a law of 
biogenesis — ('xcept a man be born again 
. . . he (anriot enter the Kingdom of 

(iod. — D ki'MMond Natural Lau: in the 
Spiritual World, int., p. 64. (H. Al. ) 

2510. PASSING OF UNSEEN HOSTS 

; — The Nocturnal Journeys of Birds. — This 
j nocturnal journey of birds may also be 
I studied from lighthouses. On September 
I 26, 1891, I visited the Bartholdi Statue of 
I the (Joddess of l^iberty. in New York Bay, 

I for this pur])Ose. The weather was most 
I favorable, 'fhe first bird was observed at 
I eight o’clock, and for the succeeding two 
! hours others were constantly heard, tho 
comparatively few' were seen. At ten o’clock 
it began to rain; and almost simultaneously 
there was a marked increase in the number 
of birds about the light, and within a few 
j minutes tluTc wc*re hundreds W’here before 
there was one, while the air was filled with 
the calls of the ])assing host. From the 
balcony whicli encircles the torch the scene 
was inipre^>ive beyond description. We 
M‘emed to have torn aside the veil which 
shromls the mysteries of the night, and with 
the searching light exposed the secrets of 
Nature. By far tlie larger number of birds 
hurried onward ; otlnu's hovered before us, 
like humming-birds before a flower, then 
flew swiftly by into tlie darkness; and 
some, apparently blinded by the brilliant 
rays, struck the statue slightly, or with suf- 
ficient force to cause them to fall dead or 
dying. At daybreak a few stragglers were 
still winging their way southward, but be- 
fore the sun rose the flight w’as over. — 
CiFAPMAX Bird-Life, ch. 4. p. 57. (A., 

1900.) 

2517. PAST A GUIDE FOR FUTURE 

— 1 olca n i e Eru ptio n s — E t n a . — However nat- 
ural it may be that the force of running 
water in numerous valleys, and of tides and 
currents in many tracts of the sea, should 
now' be spent, it is by no means so easy 
to explain why the violence of the earth- 
quake and the fire of the volcano should 
al.so have become locally extinct at suc- 
cessive periods. We can look back to the 
time when the marine strata, w'hereon the 
great mass of Etna rests, had no existence; 
and that time is extremely modern in the 
earth’s history. This alone affords ground 
for anticipating that the eruptions of Etna 
will <me day cease. 

Nec qtKO sulfureis ardet fornAcibns Etna 
Ignea semper erit, nrqur mini fait iqnea semper, 

(Ovid Metam., lib. 16, 1. 3M.) 
[Nor .£tiia, vomiting sulfuretis Are, 

Will ever belch; for sulfer will expire 

—Pn/den^s TVatw.] 
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are the memorable words which are put into 
the mouth of Pythagoras by the Roman 
poet, and they are followed by speculations 
as to the cause of volcanic vents shifting 
their positions. Whatever doubts the phi- 
losopher expresses as to the nature of these 
causes, it is assinnod, as incontrovertible, 
that the points of eruption will hereafter 
vary, because they have formerly done so; 
a principle of reasoning which, as I have 
endeavored to show in former chapters, has 
been too much set at naught by some of the 
earlier schools of geology, which refused to 
conclude that great revolutions in the 
earth’s surface are now in progress, or that 
they will take place hereafter, because they 
have often been repeated in former ages. — 
Lyell Principles of Geology, bk. ii, ch. 22, 
p. 345. (A., 1854.) 

2518. PAST INHARMONIOUS WITH 

PRESENT SEEMS REMOTE— Thus, when 
we have lost something we cherished dearly, 
and the recollection of it brings fruitless 
longing, we instinctively seek to expel the 
recollection from our minds. The very feel- 
ing that what has been can never again be 
seems to induce this idea of a vast remote- 
ness of the vanished reality. When, more- 
over, the lost object was litted to call forth 
the emotion of reverence, the impulse to 
magnify the remoteness of the loss may not 
improbably be reenforced by the circum- 
stance that everything belonging to the dis- 
tant past is litted on that account to excite 
a feeling akin to reverence. 8o, again, any 
rupture in our mental development may 
lead us to exaggerate the distance of some 
past portion of our experience. When we 
have broken with our former selves, either 
in the way of worsening or bettering, we 
tend to project these further into the past. 
—Sully Illusions, ch, 10, n. 260. (A., 

1897.) 

2519. PAST, TRIUMPHS OF EVOLU- 
TION IN TBE— Nature Always Succeeds — The 
Pledge of What Is To Be. — All the other 
kingdoms of Nature culminated; evolution 
always attains; always rounds off its work. 
It spent an eternity over the earth, but fin- 
ished it. It struggled for millenniums to 
bring the vegetable kingdom up to the flow- 
ering plants, and succeeded. In the animal 
kingdom it never paused until the possi- 
bilities of organization were exhausfed in 
the mammalia. Kindled bv this past, man 
may surely say, “ 1 shall arrive.” The fur- 
ther evolution must go on, the higher king- 
dom come — first the blade, where we are to- 
day; then the ear, where we shall be to- 
morrow; then the f\ill corn in the ear, 
^vhich awaits our children’s children, and 
which we live to hasten. — Oru’MAfONu .4.s- 
cent of Man, ch. 10, p. .346. (,/. P., 1000.) 

2520. PATH OF AMAZON SCOOPED 
FROM A VAST PLAIN — IIUIh Mark Ancient 
Level. — It is delightful to Mr. Agassiz, in 
returning to this locality, to find that phe- 
nomena, which wore a hlanl: to him on our 


voyage up the river, perfectly explicable 
now that he has had an opportunity of 
studying the geology of the Amazonian Val- 
ley. When we passed these singular flat- 
topped hills before, he had no clue to their 
structure or their age, whether granite, as 
they have been said to he, or sandstone or 
limestone; whether primitive, secondary, or 
tertiary: and their strange form made the 
problem still more difficult. Now he sees 
them simply as the remnants of a plain 
which once filled the whole vftlley of the 
Amazons, from the Andes to the Atlantic, 
from Guiana to Central Brazil. Denuda- 
tions on a colossal scale, hitherto unknown 
to geologists, have turned this plain into a 
labyrinth of noble rivers, leaving only here 
and there, where the formation has resisted 
the rush of waters, low mountains and 
chains of hills to tell what was its thick- 
ness. — Agassiz Journey in Brazil, ch. 12, p. 
374. (H. M. & Co., 1896.) 

2521. PATHWAYS FOR LIGHT 
THROUGH SOLIDS — MagneMsm Opens aWay. 
— To the ether the glass is like a sieve,* and 
so is any substance. Light- waves fiy in 
straight lines. The openings through the 
glass are probably straight, so the light can 
pass directly through, but the openings 
through an opaque body are crooked^ the 
molecules overlap in such a way that there 
is no direct line through the substance, 
hence the light will either be absorbed or 
reflected when it strikes upon an opaque 
body. 

f^me idea of what we mean by the over- 
lapping of molecules may he had by the fol- 
lowing experiment. Fill a tube with finely 
pulverized iron filings made into a thin 
paste. Let the two ends of the tube be 
.stopped with gla.ss heads. Throw a strong 
beam of light on one end so that the direc- 
tion of the beam will be in the direction of 
the length of the tube. Place the tube into 
a helix (a coil of wire), and pa.ss a current 
of electricity through the wire of the helix. 
Now so direct the arrangement that the 
beam of light strikes upon a screen, and 
a spot of liglit will appear on the screen as 
long as the current is passing; when the 
current is broken, the spot of light will dis- 
appear. The magnetism rearranges the par- 
ticles of the naturally opaejue mass of iron 
filings so that light can pass between them ; 
they are transparent. When the current is 
taken off, the magqetism disappears, and 
the particles arrange themselves again in 
such a way as to shut off the light. The body 
becomes opaque. — Elisha Gray Nature^s 
Miracles, vol. ii, ch. 23, p. 191. (F. H. & H., 
1900.) 

2522. PATIENCE AND EXACTNESS 
OF SCIENCE — Through the precautions, 
variations, and repetitions -observed and 
executed wHh the vihw of rendering its re- 
sults i?ecure, the separate vessels employed 
in this inquiry [as to spontaneous genera- 
tion] ha mounted up in two years to 
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nearly ten thousand. — T yndall Floating 
Matter of the Air, essay ^3, p. 318. (A., 

1895.) 

2523. CalcaUUion of Time 

of Halley*8 Comet, — ^Halley calculated, with 
great pains, that the influence of the planets 
would delay the next return of the comet, 
and he predicted it for the end of 1758 or 
the beginning of 1759. It was necessary, 
with the improved mathematical formulae, 
to calculate exactly the epoch of this return. 
Clair aut undertook this, and performed in 
a masterly manner the algebraical part of 
the problem; but there remained the im- 
mense task of calculating the formulae nu- 
merically. Two computers had the courage 
to do this — the astronomer Lalande and 
Madame Hortense Lepaute. During six 
months the two calculators, hardly taking 
time to eat, put into numbers the alge- 
braical formulce of Clairaut. Lalande ttn- 
ished the calculation, and found that Saturn 
would delay its return by 100 days and 
Jupiter by 518 days, in all 018 days* delay 
— that is to say, that its revolution would 
be a year and eight months longer than its 
previous revolution; and that, in fact, its 
perihelion passage w’ould take place within 
a month of the middle of April, 1759. 

Never did scientific prediction excite more 
lively curiosity from one end of Europe to 
the other. The comet reappeared ; it trav- 
ersed the course announced among the con- 
stellations; it passed its perihelion on 
Afarch 12, 1759, just a month before the day 
indicated. “ We have all observed it,” wrote 
Lalande, “ so that it is beyond doubt that 
comets are truly planets which revolve, like 
the others, round the sun.** Halley’s comet, 
in fulfilling the prediction of the astron- 
omers, opened a new' era in eometary as- 
tronomy. — Flammarion Popular Astron- 
omy, bk. V, ch. 1, p. 48G. (A.) 

2524. Identification of the 

Metals of the Sun, — ^There have been iden- 
tified, line for line, in the sun the 460 lines 
of the spectrum of iron, the 118 of titanium, 
75 of calcium, 57 of manganese, 33 of nickel, 
etc., so that we now’ know certainly that 
there are at the surface of that dazzling 
star, and in the gaseous state, iron, tita- 
nium, ^ calcium, manganese, nickel, cobalt, 
chromium, sodium, barium, magnesium, 
copper, potassium; but we still cannot rec- 
ognize any trace of gold, silver, antimony, 
arsenic, or mercury. Hydrogen was discov- 
ered in 1868. Oxygen must exist in this 
furnace, but the oxygen lines w’hich have 
been found in the solar spectrum proceed 
frem our own atmosphere (Janssen, 1888). 
“-yFLAMMARiON Popular Astronomy, bk. iii, 

7, p. 326. (A.) 

2528, ' — Minute A^uetmente 

Delicacy of Eye and Hand. — Nine years 
later Dr. Henry Draper, ^f New York, got 
an impr^sion of four lines in the spectrum 
ot Vega. Then Dr. Huggins attacked the 
subject again in 1876, when the 18-inch 
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Speculum of the Royal Society had come 
into his possession, using prisms of Iceland 
spar and lenses of quartz, and this time 
with better success. A photograph of the 
spectrum of Vega show'cd seven strong 
lines. Still he was not satisfied. He waited 
and worked for three years longer. At 
length, on December 18, 1879, he was able 
to communicate with the Royal Society re- 
sults answering to his expectations. The 
delicacy of eye and hand needed to attain 
them may be estimated from the single fact 
that the image of a star had to be kept, by 
continual minute adjustments, exactly pro- 
jected upon a slit of an inch in width 
during nearly an hour, in order to give it 
time to imprint the characters of its an- 
alyzed light upon a gelatin plate raised to 
the highest pitch of sensitiveness. — C lerkb 
History of Astronomy, pt. ii, ch. 12, p. 462. 
(Bl., 1893.) 

2523. Tracing Gradations 

of Hpecics. — For five consecutive years I 
have investigated this small but highly in- 
structive group of animals [the calcareous 
sponges] in all its forms in the most care- 
ful manaer. . . . With a view to these 
facts, I made two journeys to the seacoast 
(1869 to Norw’ay, 1871 to Dalmatia), in or- 
der to study as large a number of individuals 
as possible in their natural circumstances, 
and to collect specimens for comparison. 
Of many species 1 compared several hun- 
dred individuals in the most careful way. 
1 examined w’itli the microscope and 
measured in the most accurate manner 
the details of form of all the species. As 
the. final result of these exhaustive and al- 
most endles.s examinations and measure- 
ments it appeared that “ good species,” in 
the ordinary dogmatic sense of the system- 
atists, have no existence at all among the 
calcareous sponges; tliat the most different 
forms are connected one with another by 
numberless gradational transition forms; 
and that all the different species of calcare- 
ous sponges are derived from a single ex- 
ceedingly simple ancestral form, the olyn- 
thus. — Haeckel History of Creation, vol. i, 
pref.. p. 17. (K. P. & Co., 1899.) 

2527. PATIENCE OF ASTRONOMER 

— Vast Pndearor for Limited Result — Five 
Minutes^ Observation the Reward of a Day's 
Watching. — The .surface of the sun may be 
compared to an elaborate engraving, filled 
with tlie closest and most delicate lines and 
hatchings, but an engraving which during 
ninety-nine hundredths of the time can only 
be seen across such a quivering mass of 
heated air as makes everything confused 
and liable to be mistaken, causing what is 
definite to look like a vaguely seen mottling. 
It is literally true that the more delicate 
features . . . are only distinctly visible 
even by the beat telescope during less than 
one-hundredth of the time, coming out as 
they do in brief instants wdien our daneing 
air i.s momentarily still, so that one w’ho has 
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sat at a powerful telescope all day is ex- 
ceptionally lucky if he has secured enOugli 
glimpses of the true structure to aggregate 
five minutes of clear seeing, while at all 
other times the attempt to magnify only 
produces a blurring of the image. This 
study, then, demands not only fine telescopes 
and special optical aids, but endless pa- 
tience. — Langley New Astronomy, ch. 1, p. 
17. (11. M. & Co., 1896.) 

2528. PEACE, WOMAN»S INFLUENCE 

POR — A charming confession is made by 
[E. H. Man] with reference to the moral 
influence of woman’s presence. Ho says: 
^‘Experience has taught us that one of the 
most efl'ective means of inspiring confidence 
when endeavoring to make acquaintance 
with these savages is to show that we are 
accompanied by women, as they at once 
infer that, whatever may be our intentions, 
they are at least not hostile.” — Mason Wom- 
an’s Share in Primitive Culture, int., p. 7. 
(A., 1894.) 

2520. PEAKS, VOLCANIC, THE WORK 
OF TIME — The i:>loiv Building of Mountains, 
— All volcanic mountains arc nothing but 
heaps of materials ejected from fissures in 
the earth’s crust, the smaller ones having 
been formed during a single volcanic out- 
burst, the larger ones being the result of 
repeated eruptions from the same orifice, 
which may, in some cases, have continued 
in action for tens or hundreds of thousands 
of years. — Judd Volcanoes, ch. 4, p. 75. (A., 
1899,) 

2530. PECULIARITIES OF GEOGRAPH- 
IC DISTRIBUTION — Humming-birds Confined 
to the American Continent, — \Vc come on 
the curious facts of geographical distri- 
bution, a class of facts which, as much 
as any other, suggest some specific methods 
as having been followed in the work of cre- 
ation. Humming-birds are absolutely con- 
fined to the great continent of America, with 
its adjacent islands. Within those limits 
there is every range of climate, and there 
are particular species of humming-bird 
adapted to every region where a flowering 
vegetation can subsist. It is therefore 
neither climate nor food which confines 
the humming-binls to the New World. What 
is it, then? The idea of “centers of cre- 
ation ” is at once suggested to the mind. 
It seems as if the humming-birds were in- 
troduced at one spot, and as if they had 
spread over the whole continent which was 
accessible to them from that spot. They 
are absent elsewhere, simply because from 
that spot the other continents of the world 
were inaccessible to them. — Argyll Reign 
of Law, ch. 5, p. 135. (Burt.) 

2531 • PENALTY OF DISUSE— Hyes of 
Cave-fish Atrophied.— Yor instance, if a spe- 
cies which had always lived in the light 
were to find its way into some new habi- 
tat where there was complete darkness, its 
eyes would become to it; and ac- 


cordingly we commonly find that in sue! 
species the eyes have more or less complete 
ly atrophied. 

This is the case, for instance, with ani 
mals which live in dark caves. . . . Ii 

the Mammoth Cave of Kentucky, amon^ 
other blind animals we find a blind fisl 
and a blind fresh - water crayfish. It i* 
almost superfluous to ofi’er any further prooi 
that these species are descended from an 
cestors which possessed the power of sight 
beyond the fact that the caverns in ques- 
tion have not existed from the beginnings 
of organic life, and that therefore the ani 
mals must have lived in the light before 
they entered them. Nevertheless, in man) 
of these animals direct proof exists in th( 
fact that they still possess vestiges of whal 
have once been eyes. The proteus and the 
blind fish of the Mammoth Cave have small, 
imperfectly developed eyes under the skin, 
wfliich are no longer of any use as organ.® 
of sight. In the case of the blind crayfisli 
the eyes have entirely disappeared, althc 
the movable stalks upon which they were 
placed still remain. — Weismann Ilcredity, 
vol. ii, ch. 9, p. 9. (Cl. P., 1897.) 

2532. PENDULUM TELLS FORM OF 

EARTR— Galileo and the Chandeliers. — Gali- 
leo, who first observed when a boy (having, 
probably, suffered his thoughts to wander 
from the service) that the height of the 
vaulted roof of a church might be measured 
by the time of the vibration of the chande- 
liers suspended at different altitudes, could 
hardly have anticipated that the pendulum 
would one day be carried from pole to 
pole, in order to determine the form of the 
earth. — H umuoldt Cosmos, vol. i, p. 1G7. 
(H., 1807.) 

2533. PENETRATION AND ACUTE- 

NESS OF A GREAT MIND— Scicn^i^c Spirit 
of Columbus. — Among the characteristics of 
Cfliristopher Columbus we must especially 
notice the penetration and acuteness with 
which, without intellectual culture, aiul 
without any knowledge of physical and nat- 
ural science, ho could seize and combine 
the phenomena of the external w'orld. On 
his arrival in a new world and under a new 
heaven he examined with care the form of 
continental masses, the physiognomy of 
vegetation, the habits of animals, and the 
distribution of heat and the variations in 
terrestrial magnetism. While the old ad- 
miral strove to discover the spices of India, 
and the rhubarb (rnibarha), which had al- 
ready acquired a great celebrity through 
tlie Arabian and Jewish physicians, and 
through the account of Rubruquis and the 
Italian travelers, he also examined with 
the greatest attention the roots, fruits, and 
leaves of the different plants. . . • 

the journal of his voyage and in his re- 
ports . . . \^ find almost all those 

circumstances touched upon to which sci- 
entific enterprise was directed in the latter 
half of the fifteenth and throughout the 
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whole of the sixteenth centuries. — H um- 
boldt CoamoSt voL ii, pt. ii, p. 263. (H., 

1897.) 

2534. PENETRATION OF LIGHT 

THROUGH WATER — No Sunlight in Ocean 
Depths, — The entire absence of solar light, 
which constitutes another most important 
peculiarity in the conditions of deep-sea life, 
would seem at first sight to be an absolute 
bar to its maintenance. Experimental evi- 
dence has not yet, I believe, been obtained 
of the direct penetration of the solar rays 
to more than 100 fathoms; but as 1 dredged 
slow-growing red calcareous alga? (true cor- 
allines) in the Mediterranean at a depth of 
150 fathoms (at or below which Edward 
Forbes also would seem to have met with 
them), the actinic, if not the luminous, rays 
must probably penetrate to that range. Be- 
low what Edward Forbes termed the coral- 
line zone it would seem impossible that any 
other type of vegetable life can be sustained 
than such as has the capacity of the fungi 
for growing in the dark, living, like them, 
upon material supplied by the decomposition 
of organic compounds. Such lowly plants 
havg been found by Professor P. M. Duncan 
in corals dredged from more than 1,000 
fathoms* depth. — Carpenter Xaturc and 
Man, lect. 11, p. 345. (A., 1889.) 

2535. PENTATEUCH IN HARMONY 
WITH ARCHEOLOGY — Bronze before iron 
— Progress from the Ductile to the 

horn Metal, — ^Thc forms of early weapons 
indicate that those of iron were copied from 
bronze, not those of bronze from iron. Hesi- 
od’s poems, as well as those of Homer, show 
that nearly three thousand years ago the 
value of iron was known and ajipreciatcd. 
It is true that, as we read in Dr. Smith's 
“ Dictionary of Greek and Roman Antiqui- 
ties,” bronze “ is represented in the “ Iliad ” 
and ‘‘Odyssey** as the common material of 
arms, instruments, and vessels of various 
sorts; the latter (iron) is mentioned much 
more rarely.** While, however, the above 
statement is strictly correct, we must re- 
member that among the (Jrecks the word 
iron (crtfiijpoO was used, even in the time 
of Homer, as synonymous with a sword, and 
that steel also appears to have been known 
to them under the name of aiapa^, and per- 
haps also of Kvavoi, early as the time 
of Hesiod. We may, therefore, consider that 
the Trojan W'ar took place during the period 
of transition from the Bronze to the Iron 
Age. 

In the Pentateuch, including Deuteron- 
omy, bronze, or, as it is unfortunately trans- 
lated, brass,** is mentioned thirly-eight 
times, and iron only four times. — Averury 
Prehistoric Times, eh. 1, p. 5. (A., 1900.) 

2536. « PEPPER-POT »» OP TROPICAL 
AMERICA — An Invention of Woman. — The In- 
oian women of Guiana are excellent purvey- 
ors. They have but one way of cooking meat 
or fish, and that is by boiling it down into 
a sort of thick soup, witli peppers and eas- 


saroep, or the juice of strained cassava 
boiled down to a sirup. The cassareep re- 
duces all meat to one common flavor — its 
own — and has antiseptic qualities which 
keep meat boiled in it good for a long time. 
The result is the far-famed pepper-pot, 
which all settlers in the West Indies have 
learned to make and to like. — Mason Wom- 
an*8 Share in Primitive Culture, ch. 2, p. 38. 
(A., 1894.) ^ 

2537. PERCEPTION INCREASED BY 

HABITUAL ATTENTION — Dea/-and-dwm6 
Lip-reading. — It has long been known that 
individuals among the deaf and dumb have 
acquired the pow'cr of “lip-reading**; that 
is, of so interpreting the visible movements 
of the mouth and lips of a speaker as to 
apprehend the w^ords he utters, no less ac- 
curately than if they were heard. And it 
has been latterly proposed to make this a 
matter of systematic instruction, so that 
every deaf-mute shoTild be enabled to under- 
stand what is said, without the aid of the 
“ sign-language ” or the “ finger-alphabet.’* 
It appears, however, that it is not every one 
who is capable of acquiring this powder, and 
it is still questionable whether it can be 
even generally atUiinod by any amount of 
practise. [It has been done on a consider- 
able scale.) But that it should have been 
even exceptionally acquired show’s the ex- 
traordinary improvability of the perceptive 
faculty. — (’ARPENTKR Mental Physiology, bk. 
i, ch. *5, p. 204. (A., 1900.) 

2538. PERCEPTION, JUDGMENT, AND 

PERSEVERANCE NEEDED FOR SUCCESS- 
FUL SELECTION — Accumulation of Almost 
Impe) ceptihlc Differences. — When a (toss [in 
breeding j has been made, the closest selection 
is far more indisj)ensable oven than in ordi- 
nary cases. If selection consisted merely in 
separating some very distinct variety and 
hrccditig from it. the principle would be so 
olivious as hardly to be worth notice; but 
iks importance consists in the groat pro- 

ilueed by the accumulation in one direction, 
d\u’ing successive generations, of dilTerenees 
absolutely inappreciable by an uneducated 
eye^ — dill’crcnces which I for one have vainly 
attempted to appreciate. Xot one man in 
a thousand lias accuracy of eye and judg- 
ment snl1i(‘icnt to become an eminent breed- 
er. If gifted with these qualities, and he 
studies his subject for years, and devotes 
bis lifetime to it with indomitable persever- 
ance, lie w’ill succeed, and may make great 
improvements; if he wants any of these 
qualities, he w’ill assuredly fail. Few would 
readily believe in the natural capacity and 
years of praetise requisite to become even 
a skilful pigeon-fancier. — D arnvin O/iyia 
of Species, ch. I, p. 27. (Burt.) 

2530. PERCEPTION LARGELY PSY- 
CHIC— >Ve See What We Know or Believe To 
Be. — The grass out of the w’indow now’ looks 
to me of the same green in the sun as iu 
the shade, and yet a painter would have to 
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paint one part of it dark brown, another 
part bright yellow, to give its real sensa- 
tional effect. We take no heed, as a rule, 
of the different way in which the same 
things look and sound and smell at different 
distances and under different circumstances. 
The sameness of the things is what we are 
concerned to ascertain, and any sensations 
that assure us of that will probably be con- 
sidered, in a rough way, to be the same with 
each otlier.— .Tames PsychoJogy, vol. i, ch. 
9, p. 231. (H. H. & Co., 1899.) 

2540. PERCEPTION OF COLORS LIM- 
ITED — Chemical or Ultraviolet Waves Imis- 
ible. — The first question that we have to 
consider to-night is this: Is the eye, as an 
organ of vision, commensurate with the 
whole range of solar radiation — is it capa- 
ble of receiving visual impressions from all 
the rays emitted by the sun? The answer 
is negative. If we allow^ed ourselves to 
accept for a moment that notion of gradual 
growth, amelioration, and ascension implied 
by the term “ evolution,” we might fairly 
conclude that there are stores of visual im- 
pressions awaiting man, far greater than 
those now in his possession. Ritter dis- 
covered in 1801 that beyond the extreme 
violet of the spectrum there is a vast eflSux 
of rays which are totally useless as regards 
our present powers of vision. These ultra- 
violet waves, however, tho incompetent to 
awaken the optic nerve, can shake asunder 
the molecules of certain compound sub- 
stances on which they impinge, thus pro- 
ducing chemical decomposition. — Tyndall 
Lectures on Light, lect. 5, p. 162. (A., 

1898.) 


2541. PERCEPTION OF LIGHT IN 
PAINTING ILLUSIVE — Relative Judgment of 
Light and Shade Determines Mental Effect. 
— It is found that the degree of luminosity 
or brightness of a pictorial representation 
differs in general enormously from that of 
the actual objects. Thus, according to the 
calculations of Helmholtz, a picture repre- 
senting a Bedouin’s white raiment in blind- 
ing sunshine will, when seen in a fairly lit 
gallery, have a degree of luminosity reach- 
ing only to about one- thirtieth of that of 
the actual object. On the other hand, a 
painting representing marble ruins illumi- 
nated by moonlight will, under the .same 
conditions of illumination, have a lumino.s- 
ity amounting to as mucli as from ten to 
twenty thousand times that of the object. 
Yet the spectator does not notice these stu- 
pendous discrepancies. The representation, 
in spite of^ its vast difference, at once car- 
ries the mind on to the actuality, and the 
spectator may* even appear to himself, in 
moments of complete absorption, to be look- 
ing at the actual scene.— Sully Illusions, 
ch. 5, p. 88. (A., 1897.) 


2542. PERCEPTION OF TIME AND 
SPACE DISTURBED BY HASHISH— JUiriMfca 
Seem Hours — Distance Seems Interminable, 
— The disturbance of ♦he perceptive facul- 


ties [by hashish] is remarkably shown in 
regard to time and space. Minutes seem 
hours, and hours are prolonged into. years; 
and at last all idea of time seems obliter- 
ated, and the past and present are con- 
founded together. M. Moreau mentions as 
an illustration that on one evening he was 
traversing the passage of the opera when 
under the influence of a moderate dose of 
hashish; he had made but a few steps, 
when it seemed to him as if he had been 
there two or three hours; and, as he 
advanced, the passage appeared to him in- 
terminable, its extremity receding as he 
pressed forwards. But he gives another 
more remarkable instance. In walking 
along the boulevards, he has frequently 
seen persons and things at a certain dis- 
tance presenting the same aspect as if he 
had viewed them through the large end of 
an opera-glass; that is, diminished in ap- 
parent size, and therefore suggesting the 
idea of increased distance. This erroneou.s 
perception of space is one of the effects of 
the Amanita muscaria, an intoxicating 
fungus used by the Tatars; a person under 
its influence being said to take a jump or a 
stride sufficient to clear the trunk of a tree, 
when he wishes only to step over a straw or 
a small stick. Su(?h (‘rroneous perceptions are 
common enough among lunatics, and become 
the foundations of fixed illusions; whilst 
in the person intoxicated by hashish there 
is still a certain consciousness of their decep- 
tive character. — Carpenter Mental Physiol- 
ogy, bk. ii, ch. 17, p. 642. (A., 1900.) 

2543. PERCEPTION, POWER OF, 
AMONG SAVAGES — Arab Knows Footprint 
of His Oxen Camels, — In reading almost any 
account of savages it is impossible not to 
admire the skill with which they use their 
weapons and implements, their ingenuity in 
hunting and fishing, and their close and ac- 
curate powers of observation. Some savage.s 
even recognize individuals by their footsteps. 
Thus Mr. Laing mentions that one day while 
traveling near Moreton Bay, in Australia, 
lie pointed to a footstep and asked whose 
it was. The guide “ glanced at it without 
stopping his horse and at once answered, 

‘ White fellow call him Tiger.’ ” This turned 
out to be correct, which was the more re- 
markable as the two men belonged to differ- 
ent tribes, and had not met for two years. 
Among the Arabs, Burckhardt asserts that 
some men know every individual in the tribe 
by his footstep. “ Besides this, every Arab 
knows the printed footsteps of his own cam- 
els and of those belonging to his immediate 
neighbors. He knows by the depth or slight- 
ness of the impression whether a camel was 
pasturing and therefore not carrying any 
load, or mounted by one person only, of 
heavily loaded.” — AvEBUBY Prehistoric 
Times, ch. 15, p. 519. (A., 1900.) 

2544. PERCEPTION RELATIVE- 

Light and Dark Determined by Contrast.-— 
What appeals to our attention far more 
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than the absolute quality or quantity of a 
given sensation is its ratio to whatever other 
sensations we may have at the same time. 
When everything is dark, a somewhat less 
Jark sensation makes us see an object white. 
Helmholtz calculates that the white marble 
painted in a picture representing an archi- 
tectural view by moonlight is, when seen 
by daylight, from ten to twenty thousand 
times brighter than the real moonlit marble 
would be. — James Psychology, vol. i, ch. 9, 
p. 231. (H. H. & Co., 1899.) 

*3545. PERFECTION, MATHEMAT- 
ICAL, OP HONEY-BEE'S CELL— [As stated 
by Dr. Reid] there are only three possible- 
figures of the cells which can make them all 
equal and similar, without any useless in- 
terstices. These are the equilateral tri- 
angle, the square, and the regular hexagon. 
Mathematicians know that there is not a 
fourth w'ay possible in which a plane may 
be cut into little spaces that shall be equal, 
similar, and regular, without useless spaces. 
Of the three figures, the hexagon is the most 
proper for convenience and strength. Bees, 
as if they knew this, make their cells regu- 
lar hexagons. 

Again, it has been demonstrated that, by 
making the bottoms of the cells to consist 
of three planes meeting in a point, there is 
a saving of material and labor in no way 
inconsiderable. The bees, as if acquainted 
with these principles of solid geometry, fol- 
low them most accurately. It is a curious 
mathematical problem, at what precise 
angle the three planes which compose the 
bottom of a cell ought to meet, in order to 
make the greatest possible saving or the 
least expense of material and labor. This 
is one of the problems which belong to the 
higher parts of mathematics. It has ac- 
cordingly been resolved by some mathema- 
ticians, particularly by the ingenious Mac- 
laurin, by a fluctionary calculation, which is 
to be found in the Transact ioiis of the 
Royal Society of London. He has deter- 
mined precisely the angle required, and he 
found, by the most exact mensuration the 
subject would admit, that it is the very 
angle in which the throe planes in the bot- 
tom of the cell of a honeycomb do a<*tually 
meet. — Romanes Animal 1 tit cUi(f nice, ch. 4, 
p. 171. (A., 1890.) 

2540. PERFECTION, MECHANICAL, 
OP INSECT'S WORK— Lnn’a Spinning ILh 
S hroud , — For some time Mr. Agassiz has 
been trying to get living specimens of the 
insect so injurious to the eolTce-trce, the 
larva of a little moth akin to those >vhich 
destroy the vineyards in Europe. Yester- 
<^ay he stieceeded in obtaining some, and 
among them one just spinning his cocoon on 
fne leaf. We watched him for a long time 
jvith the lens as he wove his filmy tent. He 
had arched the threads upwards in the oen- 
so as to leave a little hollow space into 
which he could withdraw; this tiny vault 
seemed to be completed at the moment we 


saw^ him, and he was drawing threads for- 
ward and fastening them at a short distance 
beyond, thos lashing his house to the leaf, as 
it were. The exquisite accuracy of the work 
w’as amazing. He was spinning the thread 
with his mouth, and with every new stitch 
he turned his body backward, attached his 
thread to the same spot, then drew it for- 
ward and fastened it exactly on a line with 
the last, with a precision and rapidity that 
machinery could hardly imitate. — ^Agassiz 
Journey in Brazil (extract from Journal of 
Mrs. Agassiz), ch. 3, p. 117. (H. M. & Co., 

1896.) 

2547. PERFECTION OF APPARATUS, 
IMPORTANCE OF — Velocity of Light — Error 
as to Sun^s Distance Vitiated Early Meas- 
urements — A Terrestrial Distance, That Can 
Be Surely M easured, 'Now Made the Basis 
of Calculation. — Fizeau, and quite recently 
Cornu, employing not planetary or stellar 
distances, but simply the breadth of the city 
of Paris, determined the velocity of light: 
while Foucault — a man of the rarest me- 
clianical genius — solved the problem with- 
out quitting his private room. Owing to an 
error in the determination of the earth’s 
distance from the sun, the velocity [192,500 
miles per second] assigned to light by both 
Riuncr and Bradley is too great. With a 
close approximation to accuracy it may be 
regarded as 18(1,000 miles a second. [From 
a discussion of all observations in 1891, 
Professor llarkncss found 186,337 •+■ 49.722 
miles (J. E. Gore, in Flammarion’s^* Popu- 
lar Astronomy," p. 318). Flarnmarion takes 
300.000 kilometers, or 186,414 miles, as an 
accurate statement “ in round numbers.”] — 
Tynuai.l JA'cturts on Light, lect. 1, p. 23. 
(A., 1898.) 

2548. PERFECTION OF EARLY IN- 

STINCT — Common Spiders. — Mr. Blackwall, 
speaking of British spiders, says: “ Com- 
plicjitcd as tlic ]>rocesscs arc by which these 
syininctrical nets arc produced, nevertheless 
young spiders, acting under the inlluence of 
instiindive impulse, display, even in their 
first attempts to fabricate them, as consum- 
mate skill as the most experienced indi- 
viduals.” — Romanes Animal InteUiqcnce, 
ch. 6, p. 216. (A., 1899.) 

2540. Trap-door Spiders. 

— Speaking of trap-door spiders. Moggridge 
says : 

“ I cannot help thinking that these very 
small nests, built as they are by minute 
spiders probably not very long hatched from 
the egg, must rank among the most mar- 
velous structures of this kind with .which 
we are acquainted. That so young and 
weak a creature should be able to excavate 
a tube in the earth many times its own 
lenj'th, and know how to* make a perfect 
miniature of the nest of its parents, seems 
to be a fact which has scarcely a parallel In 
Nature.” — Romanes Animal Intelligence^ 
ch, 6, p. 217. (A., 1899.) 
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2550. Veteran HunUr 

Foiled hy Newly Hatched Bird . — On a se- 
cluded lake in one of the Hebrides 1 ob- 
served a dun diver, or female of the red- 
breasted merganser (Mergiis scrratorj, with 
her brood of young ducklings. On giving 
chase in the boat, we soon found that the 
young, allho not above a fortnight old, had 
such extraordinary powers of swimming and 
diving that it was almost impossible to cap- 
ture "them. The distance they went under 
water, and the unexpected places in which 
they emerged, baffled all our efforts for a 
considerable time. At last one of the brood 
made for the shore, with the object of hi- 
ding among the grass and heather which 
fringed the margin of the lake. We pur- 
sued it as closely as we could, but when the 
little bird gained the shore our boat was 
still about twenty yards off. Long drought 
had left a broad margin of small Hat stones 
and mud between the water and the usual 
bank. 1 saw the little bird run up about a 
couple of yards from the water, and then 
suddenly disappear. Knowing what was 
likely to be enacted, I kept my eye fixed on 
the spot, and when the boat was run upon 
the beach 1 proceeded to find and pick up 
the chick. But on reaching the place of 
disappearance, no sign of the young mer- 
ganser was to be seen. The closest scrutiny, 
with the certain knowledge that it was 
there, failed to enable me to detect it. Pro- 
ceeding cautiously forwards, I soon became 
convinced that I had already overshot the 
mark; and, on turning round, it was only 
to sec the chick rise like an apparition from 
the stones, and, dashing past the stranded 
boat, regain the lake, where, having now 
recovcicd its wind, it instantly divcil and 
disappeared. The tactical skiU of the whole 
of this maneuver, and tlie success with 
which it was executed, were greeted with 
loud cheers from the whole party, and our 
adiiiiration was not diminished when we re- 
membered that some two weeks before that 
time the little performer had been <*oiled uj) 
inside the shell of an egg, and that about a 
month before it was apparently notliing but 
a mass of albumen and of fatty oils. — 
Argyi.l Unity of Nature, ch. 3, p. 50. 
(Burt.) 

255 1 . PERFECTION OF MAN AS MAN 

— JA brnt I vs. P roffssioiui I Pduca t ion — Bread' 
and-butter Heirnces. — Now, the perfection of 
man as an end, and the perfection of man 
as a mean or instrument, arc* not only not 
the same; they are, in reality, gcmerally op- 
posed. And as these two perfections are 
different, so thd training requisite for their 
acquisition is not identical, and has, ac- 
cordingly, been distingGiished by different 
names. The one is styled liberal, the other 
professional, education; the branches of 
knowledge <ultivated for these purposes 
being called, res])e(rtiv(dy, liberal and profes- 
sional, or lib(*ral and liicr.,;iv>, sciences. By 
the Germans the latter arc usually distiii- 


j 

I guished as the Brodwiasensohaften, which 
we may translate the “ Bread-and-butter 
I sciences.” A few of the professions, indeed, 
as requiring a higher development of the 
higher faculties, and involving, therefore, a 
greater or less amount of liberal education^ 
have obtained the name of liberal professions. 
We must, however, recollect that this is only 
an accidental and a very partial exception. 
But tho the full and harmonious develop- 
ment of our faculties be the high and nat- 
tural destination of all, while the cultiva- 
tion of any professional dexterity is only 
a contingency, tho a contingency incumbent 
upon most, it has, however, happened that 
the paramount and universal end of man — 
of man absolutely — has been often ignorant- 
ly lost sight of, and the term “ useful ” ap- 
propriated exclusively to those acquirements 
which have a value only to man considered 
in his relative, lower, and accidental char- 
acter of an instrument. — Hamilton Meta- 
physics, lect. 1, p. 4. (G. & L., 1850.) 

2552. PERFECTION OF MAN THE 
GOAL OF a ATXJRE— ‘Evolution Exaltn JIu- 
inanity . — To pursue unllinchingly the meth- 
ods of science requires dauntless courage and 
a faith that nothing can shake. Such cour- 
age and such loyalty to Nature bring their 
own reward. For wlien once the formid- 
able theory [of natural selection] is really 
understood, when once its implications are 
properly unfolded, it is seen to have no 
su<*h logical consequences as were at first 
ascribed to it. As with the (?opernican as- 
tronomy, so with the Darwinian biologj^ we 
rise to a higher view of the workings of 
Ciod and of the nature of man than was 
<‘ver attainable before. So far from de- 
grading humanity, or putting it on a level 
with the animal world in general, the Dar- 
winian theory shows us distinctly for the 
first time how the creation and the per- 
fecting of man is the goal toward which 
Nature's work has all the while been tend- 
ing. It enlarges tenfold the significance 
of human life, places it upon even a loftier 
eminence than poets or prophets have imag- 
ined, and mak(*s it seem more than ever 
the chief object of that creative activity 
which is manifested in the physical uni- 
verse. — Flskk Destiny of Man, ch. 2, p. 24. 
(H. M. & Co., 1900.) 

2553. PERFECTION OF THE GEO- 
LOGICAL RECORD— LiyV> History of the Trilo- 
bite in Stone . — Their [the trilobitcs’] geo- 
logical hi.story has been, very thoroughly 
studied; not only are we familiar with all 
their adult characters, but even their em- 
bryology is well known to naturalists. It 
is, indeed, wonderful that the mode of 
growth of animals which died out in the 
('arbonifei ous period should be better known 
to us than that of many living types. But 
it is nevoitheless true that their embryonic 
forms have been found perfectly preserved 
in the rocfks. ... So complete is the 
sequence that the plate on w'hich their em- 
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bryonic changes are illustrated contains 
more than thirty |^gures, all representing 
different phases of their growth. There is 
not a living crab represented so fully in any 
of our scientific works as is that one species 
of trilobite whose whole story Barrande has 
traced from the egg to its adult size. — 
Agassiz Geological ISketches, ser. i, ch. 2, p. 
63. (H. M. & Co., 1890.) 

2554. PERFECTION SHEDS LIGHT 

ON IMPERFECTION — Complete Specimeiin 
Give Meaning to Fragments, — But cases, tho 
few and rare, do occur in which, through 
some favorable accident connected with the 
death or sepulture of some individual exist- 
ence of the period, its remains have been 
preserved almost entire; and one such speci- 
men serves to throw liglit on wliole heaps 
of the broken remains of its contemporaries. 
'^I’he single elephant, preserved in an ice- 
berg beside the Arctic Ocean, illustrated the 
peculiarities of the numerous extinct family 
to which it belonged, whose bones and liuge 
tusks whiten the wastes of Siberia. Tlie 
human body found in an Irish bog, with the 
ancient sandals of the country still attached 
to its feet by thongs, and clothed in a gar- 
ment of coarse hair, gave evidence that bore 
generally on the degree of civilization at- 
tained by the inhabitants of an e»itire dis- 
trict in a remote age. In all such instances 
the character and appearance of the indi- 
vidual bear on those of the tribe. In at- 
tempting to describe the organisms of the 
lower old red sandstone, where the fossils 
lie as thickly in some localities as herrings 
on oiir coasts in the fishing season, I felt 
as if I liad whole tribes before me. — ^Iii.LEn 
Thr Old Red Sandstom\ ch. 0, p. 152. ((.J. 

& U 1851.) 

2555. PERIL DEFIED OR IGNORED 

— "importing on the \’olc(nio's Kdge ^' — 
Prosperity and Happiness in the I'nd ingered 
Lands. — The first impression which is pro- 
duced uj>on the mind, when the phenomena 
of volcanic action are studied, is that here 
we have exhibitions of destructive violence 
tho effects of which must be entirely mis- 
chievous and disastrous to the living beings 
o(*(*upying the earth’s surface. A little con- 
sideration will convince us, however, that 
tlie grand and terrible character of the dis- 
plays of volcanic energy’ have given rise 
to exaggerated notions eoncerning their de- 
structive effects. The fact that districts 
situated over the most powerful volcanic 
foci, like Java and Japan, are luxuriant in 
their productions, and thickly inhabited. may 
>vell lead us to pause ere wo condemn vol- 
canic action as productive only of mischief 
to the living beings on the earth’s surface. 
•The actual slopes of Vesuvius and Etna, 
and many other active volcanoes, are abun- 
dantly clothed with vineyards and forests, 
and are thickly studded with populous vil- 
lages. — J udd Volcanoesy ch. 10, p. 281. (A., 


2556. PERIL^ FICTITIOUS— No Lions 

in the Deserts — Vipers and Mosquitoes the 
Real Terrors. — Of larger wild animals, only 
gazelles, wild asses, and ostriches are to be 
met w'itJi [in the Desert of Sahara], “ That 
lions exist in the desert,” says M. Carette 
[“ Exploration Scientif, de TAlgljrie,” t. ii, 
p. 332], “ is a myth popularized by the 
dreams of artists and poets, and has no foun- 
dation but in their imagination. This animal 
does not quit the mountains, where it finds 
shelter, food, and drink. When the traveler 
questions the natives concerning these wild 
beasts, which Europeans suppose to be their 
companions in the desert, they reply, with 
imperturbable sang-froid, ‘ Have you, then, 
lions in your country which can drink air 
and eat leaves? With us, lions require run- 
ning water and living flesli; and therefore 
they only appear where there are w’coded 
hills and water, ^^’e fear only the viper 
(lefa), and, in humid spots, the innumerable 
swarms of mosquitoes which abound there.’ ” 
— Hi MHOLDT Vieirs of yaturc, p. 90. (Bell, 
1890.) 

2557. PERIL IN EXALTATION — In 

Karthquake Countries, Lotcliness Is i;safety 
— Spaniards “ liuilding Their Own Sepul- 
ehers.** — Another plan adopted in South 
America can be gathered from the same au- 
thor’s [.lames Douglas, in his “ Journey along 
the West (’oast of South America ”] writings 
upon Lima, about which lie says; “ To build 
high houses would be to erect structures for 
the first earthquake to make sport of, and, 
therefore, in order to obtain space, safety, 
and comfort, tlie houses of the wealthy sur- 
round court after court, filled with llow’ers 
and cooled with fountains, connected one 
with another with wide passages which give 
a vista Iron I garden to garden.” 

History would imlicate that houses of 
this type have been arrived at as the re- 
sults of experience, for it is said that W’hen 
the inhabitants of South America first saw' 
the Spaniards building tall houses they told 
them they were building their own sepul- 
chers. 

In Jamaica we find that even as early as 
1092 experience had taught the Spaniards 
to construct low' houses, w’hich w’ithstood 
shakings better than the tall ones. — Milne 
Farthquakes, eh. 7, p. 127. (A., 1899.) 

2558. PERIL UNIMAGINED— A Slum- 
bering Volcano — Vesuvius before the Erup- 
tion of .1. D. 7.9 — Its Slopes Vineyards — Its 
Crater a Fortress. — Nothing is more certain 
than the fact that tho Vesuvius upon which 
the ancient Romans and the Greek settlers 
of southern ILily looked, w'as a mountain 
differing entirely in its form and appear- 
ance from that wdth which we are familiar. 
The Vesuvius known to the ancients was a 
groat truncated cone, having a diameter at 
its base of eight or nine miles, and a height 
of about 4,000 feet. The summit of this 
mountain W’as formed by a circular de- 
pressed plain, nearly three miles in diam- 
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cter, within which the gladiator Spartaciis 
and his followers were besieged by a Roman 
army. There is no evidence that at this 
time the volcanic character of the mountain 
was generally recognized, and its slopes are 
described by the ancient geographers as be- 
ing clothed with fertile fields and vineyards, 
while the hollow at the top was a waste 
overgrow'n with wild vines. 

But in the year 79 a terrible and unex- 
pected eruption occurred, by which . . . 

the cities of Pompeii, Herculaneum, and 
Stabi® were overwhelmed and buried. — 
Judd Volmnoes, ch. 4, p. 83. (A., 1899.) 

2S39. PERILS OF THE SNOW— !7Vav. 
clerks Sense of Direction Destroyed by Swirl- 
ing Eddies, — Snow is not always our 
friend. ... In thinly inhabited coun- 
tries there is no greater danger than to be 
overtaken by a heavy fall of snow or caught 
in storms of snow-dust, raised from ground 
on which snow has previously fallen and 
whirled along by the wdnd. In such cases 
one^s only safety is to make at once for the 
nearest human dwelling in sight. If there 
is none in sight, the danger of being lost is 
great, for nothing so destroys one’s sense of 
direction as the confused eddies of falling 
snow or swdrling snow'-dust. — O itishoum 
Eature-Studiesy p. 31. (Hum., 1888.) 

2560. PERMANENCE, APPARENT— 

Mountain Secins Eternal — A First View of 
the Matterhorn. — Above us rise the towers 
and pinnacles of the ^fatterhorn, certainly 
a tremendous array. Actual contact im- 
mensely increases one’s impressions of this, 
the hardest and strongest of all the moun- 
tain masses of the Alps ; its form is more 
remarkable than that of other mountains, 
not by chance, but because it is built of 
more massive and durable materials, and 
more solidly put together: nowhere have I 
seen such astonishing masonry. The broad 
gne’ss blocks are generally smooth and com- 
pact, with little appearance of splintering 
or w'eathering. Tons of rock, in the shape 
of boulders, must fall almost daily down 
its sides, but the amount of these, even 
in the course of centuries, is as nothing 
cjompared with the mass of the mountain ; 
the ordinary processes of disintegration can 
have little or no effect on it. If one were to 
follow Mr. Ruskin, in speculating on the 
manner in which the Alpine peaks can have 
assumed their present shape, it seems as if 
such a mass as this can have been blocked 
out only while rising from the sea, under 
the action of waves such as beat against the 
granite headlands of the Land’s End. Once 
on dry land it hiust stand as it does now, 
apparently forever. — IT aw kins in Tyn- 
DATX’s Hours of Exercise in the A Ips, ch. 3, 
p. 39. (A., 1898.) ^ ’ 

2561. — ; Transition Unper- 

cetved — Changing Cloud on Mountain Peak. 
— You frequently see a streamer of cloud 
many hundred yards in tciigth drawn out I 
from an Alpine peak. It;, steadiness ap- I 


pears perfect, tho a strong wind may be 
I blowing at the same tim^ over the mountain- 
head. Why is the cloud not blown away? 
It is blown away; its permanence is only 
apparent. At one end it is incessantly dis- 
solved, at the other end it is incessantly re- 
newed: supply and consumption being thus 
equalized, the cloud appears as changeless 
as the mountain to which it seems to cling. 
When the red sun of the evening shines 
upon these cloud streamers they resemble 
vast torches with their flames blown 
through the air. — Tyndall Forms of Water, 
p. 29. (A., 1899.) 

2562. PERMANENCE OF CONCEP- 
TIONS — Chanqe of Conceptiona Is Not Altera- 
tion, but Substitution, — Each conception thus 
eternally remains what it is, and never can 
become another. The mind may change its 
states and its meanings at different times, 
may drop one conception and take up an- 
other, but the dropped conception can in no 
intelligible sense be said to change into its 
successor. The paper, a moment ago white, 
I may now see to have been scorched black. 
But my conception “ white ” does not 
change into my conception “ black.” On the 
contrary, it stays alongside of the ob^’ective 
blackness, as a different meaning in my 
mind, and by so doing lets me judge the 
blackness as the paper’s change. Unless it 
stayed, I should simply say “ blackness ” 
and know no more. Thus, amid the flux of 
opinions and of physical things, the world 
of conceptions, or things intended to be 
thought about, stands stiff and immutable, 
like Plato’s “ Realm of Ideas.” — Jamks 
P.sychnlogy, vol. i, ch. 12, p. 432. (H. H. & 
Co., 1899.) 

2568. PERMANENCE OF LEVEL OF 
SWISS LAKES — Extends at Least to the 
Bronze Age. — As piles [in the remains of 
Swiss lake-dwellings] of the Bronze Age 
are sometimes found at a depth of as much 
as fifteen feet, and as it is manifest that 
buildings cannot have been constructed over 
water much deeper than this, it is evident 
that the Sw iss lakes cannot then have stood 
at a much higher level than at present. 
This conclusion is confirmed by the position 
of Roman remains at Thonon, on the Lake 
of Oeneva, and wc thus obtain satisfactory 
evidence that the height of the Swiss lakes 
must have remained almost unaltered for a 
very long period. — Avebury Prehistoric 
Times, ch. 6, p. 17C. (A., 1900.) 

2564. PERPLEXITIES OF ETYMOLO- 
GY — Children Generalize from Different Start- 
ing-points — “ Moon ” and ** Star ” — So the 
Savage Children of the World. — Examples 
of generalization among children abound in 
every nursery. A child is taken to the win- 
dow by his nurse to see the moon. The easy 
monosyllable is caught up at once, and^ for 
some time the child applies it indiscrimi- 
nately to anything brignt or shining — the 
gas, the candle, the firelight are each ** the 
moon.” Mr. Romanes records a case where a. 
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child made a similar use of the word ** star ” 
— the gas, the candle, the firelight were each 
** a star.” If the makers of language pro- 
ceeded on this principle, no wonder the 
philologist has riddles to read. How often 
must the savage children of the world have 
staited off naming things from two such 
different points ! — Dbummond Ascent of 
Man, ch. 5, p. 171. (J. P., 1900.) 

2565. PERSEVERANCE OP INVENT- 
OR — Courage of Conviction — Self-aacrificinfj 
Enthusiasm , — Somewhere about the time 
that Herschel set about polishing liis first 
speculum, Pierre Louis (juinand, a Swiss 
artisan living near Chaux-de-Fonds, in the 
canton of Neuchntel, began to grind spec- 
tacles for his own use, and was thence led 
on to the rude construction of telescopes by 
fixing lenses in pasteboard tubes. The sight 
of an English achromatic, however, stirred 
a higher ambition, and he took the first op- 
portunity of procuring some flint-glass fr^mi 
England (then the only source of supply), 
with the design of imitating an instrument 
the full capabilities of which he was des- 
tined to be the humble means of develop- 
ing. The English glass proving of inferior 
quality, he conceived the possibility, un- 
aided and ignorant of the art as he was, of 
himself making bettor, and spent seven 
years (1784-00) in fruitless experiments di- 
rected to that end. Failure only stimulated 
him to enlarge their scale. He bought some 
land near Los Brenets, constructed upon it 
a furnace capable of molting two quintals of 
glass, and reducing himself and his family 
to the barest necessaries of life, he poured 
his earnings (he at this time made bells 
for repeaters) unslintingly into liis cru- 
cibles. His un<launted resolution tri- 
umphed. In 1790 he carried to Paris and 
there showed to Lalande several disks of 
flawless crystal four to six inches in diam- 
eter. Lalande advised him to keep his se- 
cret, but in 1805 he Avaa induced to remove 
to Munich, where he became the instructor 
of the immortal Fraunhofer. His return to 
Les Brenets in 1814 was signalized by the 
discovery of an ingenious mode of removing 
striated portions oi glass by breaking and re- 
soldering the product of each melting, and 
he eventually attained to the manufacture 
of perfect disks up to 18 inches in diameter. 
An object-glass for which he had furnished 
the material to Cauchoix, procured him, in 
1823, a royal invitation to settle in Paris; 
hut he w’as no longer equal to the change, 
aud died at the scene of liis labor.s February 
LI following. — Clerke Iliston/ of Asfron- 
pt. i, ch. 6, p. 142. (Bl., 1893.) 

2560. PERSEVERANCE OP SCIENCE 

The grand campaign [for world-wide ob- 
servation of the transit of Venus, 1874] 
had come to nothing. Nevertheless, no sign 
<^f discouragement was apparent. There 
^vas a change of view, but no relaxation of 
purpose. The problem, it was seen, could 
he solved by no single heroic effort, but by 


the patient approximation of gradual im- 
provements. Astronomers, accordingly, 
looked round for fresh means, or more re- 
fined expedients for applying those already 
known. A new phase of exertion was en- 
tered upon. — Clerke History of Astronomy, 
pt. ii, ch. 6, p. 292. (Bl., 1893.) 

2567. Fossils Found 

after Ten Years' Search. — Immediately 
above the conglomerate there is a hundred 
and fourteen feet more of coarse sandstone 
strata, of a reddish yellow hue, with oc- 
casionally a fcAV pebbles enclosed, and then 
twenty-seven feet additional of limestone 
and stratified clay. There are no breaks, no 
faults, no thinning out of strata — all the 
beds lie parallel, showing regular deposition. 

I had passed over the section twenty times 
before, and had carefully examined the lime- 
stone and the clay, but in vain. On this 
occasion, how’cver, I w^as more fortunate. I 
struck off a fragment. It contained a vege- 
table impression of the same character wdth 
those of the ichthyolite beds; and after an 
hour^s diligent search, I had turned out from 
the heart of the stratum plates and scales 
enough to fill a shelf in a museum — the hel- 
met-like snout of an Osleolcpis, the thorn- 
like spine of a Cheiracanthus, and a Coccos- 
teus well-nigh entire. 1 had at length, after 
a search of nearly ten years, found the true 
place of the ichthyoli{e bed. — Miller The 
Old Red Enndstone, ch. 7, p. 121. (G. & L., 

1851.) 

2568. Kepler and the Orhit 

of Mars. — It was this great eccentricity [of 
tile orbit of Mars] whicfli led Kepler to dis- 
cover the true form of the planetary orbits, 
till t’..en considered as perfectly circular; he 
took no less than seventeen j’ears of labor 
to attain it, and very often he despaired 
of success. — F lammakiox Popular Astrono- 
my, bk. iv, ch. 4, p. 374. (A.) 

2566. PERSISTENCE, GENUINE AND 
SPURIOUS — Decision of Character. — There 
is no more remarkable diflerenee in human 
eharaeter than that between resolute and 
irresolute natures. . . . Whereas in the 

irresolute all deeisions are provisional and 
liable to be reversed, in the resolute they 
are settled onee for all and not disturbed 
again. Now into every one’s deliberations 
the representation of one alternative W’ill 
often enter with sueh sudden force as to 
carry the imagination wdtli itself exeliisive- 
ly, and to produce an apparently settled de- 
cision in its own favor. These premature 
and spurious decisions are of course knowm 
to every one. They often seem ridiculous 
in the light of the considerations that suc- 
ceed them. But it cannot be denied- that 
in the resolute type of character the acci- 
dent that one. of them has once boon made 
does afterw’ards enter as a motive additional 
to the more genuine reasons why it should 
not be revoked, or, if provisionally revoked, 
why it should be made again. How’ many 
of u.s persist in a precipitate course which, 
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but for a moment of heedlessness, we might 
never have entered upon, simply because 
we hate to ** change our mind I” — iTames Psy- 
chology, vol. ii, ch. 2‘6, p. 630. (H. H. & Co., 

1899.) 

2570. PERSISTENCE OF A STRONG 

CURRENT IN ITS COURSE— Riuera Saw 
Mountains Asunder. — It is. remarkable . . . 
how persistent are great rivers in maintain- 
ing their direction. When it has been once 
fairly established a large river may outlive 
many revolutions of the surface. River- 
valleys are not seldom older than the moun- 
tain ridges which they sometimes traverse; 
or, to put it in another way, new mountains 
may come into existence without deflecting 
the rivers across whose valleys they may 
seem at one time to have extended, for the 
rivers have simply sawed their way through 
the ridges as these were being gradually 
developed. — Geikte Earth Sculpture, ch. 3, 
p. 45. (G. P. P., 1898.) 

2571. PERSONALITY AFFECTS SCI- 

ENTIFIC OBSERVATION— Every time that, 
in a given country, there is a change of ob- 
server we remark a sudden variation in 
the annual number of auroras. It is neces- 
sary, therefore, as far as possible, to collect 
the observations over a whole region, and 
not content ourselves with a single station, 
for it often happens that in two neighbor- 
ing places an aurora will be noted in the 
one which is unperceived at the other by a 
less attentive observer. — Axgot Aurora Bo- 
realis, ch. 5, p. 91. (A., 1897.) 

2572. PERSONALITY AN INEVITABLE 
CONCEPTION — Natural Agencies and Powers 
Personified. — It is the simplest and most 
natural of all conceptions that the agency 
of which we are most conscious in ourselves 
is like the agency which works in the world 
around us. Even supposing this conception 
to be groundless, and that, as some now 
maintain, a more scientific investigation of 
natural agencies abolishes the conception of 
design or purpose, or of personal will being 
at all concerned therein — even supposing 
this, it is not the less true that the transfer 
of conceptions founded on our own conscious- 
ness of agency and of power witliin us to 
the agencies and powers around us, is a nat- 
ural, if it be not indeed a necessary, con- 
ception. That it is a natural conception is 
proved by the fact that it has been, and 
still is, so widely prevalent, as well as by 
the fact that what is called the purely scien- 
tific conception of natural agencies is a mod- 
ern conception, and one which is confessedly 
of difficult attainment. So diffitailt, indeed, 
is it to expel from the mind the conception 
of personality in or behind the agencies of 
Mature, that it may fairly be questioned 
whether it has ever been efTectiiallv done. 
Verbal devices for keeping the idea' out of 
sight are indeed very common; but even 
these are not very successful. . . . Those 
naturalists and philosophers who are most 
opposed to all theological explanations or 


conceptions of natural forces do, neverthe- 
less, habitually, in spite of themselves, have 
recourse to language which derives its whole 
form, as well as its whole intelligibility, 
from those elements of meaning which refer 
to the familiar operations of our own mind 
and will. The very phrase “ natural selec- 
tion ” is one which likens the operations 
of Nature to the operations of a mind exer- 
cising the power of choice. The whole mean- 
ing of the phrase is to indicate how Nature 
attains certain ends which are like “ selec- 
tion.’’ — A rgtlIX Unity of 'Nature, ch. 11, p. 
275. (Burt.) 

2573. PERSONALITY A PRIMITIVE 
CONCEPTION — Aryan Impersonations of Ele- 
mentary Powers. — From this evidence, as 
we find it in the facts reported respecting 
the earliest forms of Aryan speech, it seems 
certain that the most ancient conceptions 
of the energies of Nature were conceptions 
of personality. In that dim and far-off 
time, when our prehistoric ancestors were 
speaking in a language long anterior to the 
formation of the oldest Sanskrit, we are 
told that they called the sun the illuminator, 
or the warmer, or the nourisher; the moon, 
the measurer; the dawn, the awakener; the 
thunder, the roarer; the rain, the rainer; 
the fire, the quick-runner. We are tohl 
further that in these personifications the 
earliest Aryans did not imagine them as 
possessing the material or corporeal forms 
of humanity, but only that the activities 
they exhibited were most easily conceived 
as comparable with our o\vn. Surely this 
is a fact which is worth volumes of specu- 
lation. What w’as most ea.sy and most nat- 
ural then must have been most easy and 
most ne.tural from the beginning. With 
such a propensity in the earliest men of 
whom we have any authentic record to see 
personal agency in everything, and with the 
general impression of unity and subordina- 
ti»)n under one system which is suggested 
by all the phenomena of Nature, it does 
not seem very difficult to suppose that the 
fundamental conception of all religion may 
have been in the strictest sense primeval. — 
Augyt.l Unity of Nature, ch. 12, p. 304. 

( 15urt.) 

2574. PERSONALITY, DESTRUCTION 

OF — Animal Mfule a True Automaton — In- 
stinctless Condition of Brainless Pigeons . — 
Schrader gives a striking account of the 
instinctless condition of his brainless pig- 
eons, active as they were in the way 
locomotion and voice. “ The hemisphcreless 
animal moves in a world of bodies which 
. . . are all of equal value for him. . • • 
lie is, to use Goltz’s apt expression, iiu* 
personal. . . . Every object is for him 

only a space-occupying mass; he turns out 
of his path for an ordinary pigeon no other- 
wise than for a stone. He may try to climb 
over both. All authors agree that they never 
found any difference, whether it was an 
inanim*'<^«» body, a cat, a dog, or a bird of 
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prey which came in their pigeon’s way. The 
creature knows neither friends nor enemies; 
in the thickest company it lives like a her- 
mit. — J ames Psychology^ vol. i, ch. 2, p. 77. 
(H. H. & Co., 1899.) 

2575. PERSONALITY EMBODIED — 

The Secret of Idolatry. — The universality 
of this tendency to connect some material 
objects with religious worship, and the im- 
mense variety of modes in which this tend- 
ency has been manifested, are facts which 
receive a full and adequate explanation in 
our natural disposition to conceive of all 
personal agencies as living in some form 
and in some place, or as having some other 
special connection with particular things 
in Nature. Nor is it difficult to understand 
how the embodiments, or the symbols, or the 
abodes, which may be imagined and devised 
by men, will vary according as their mental 
condition has been developed in a good or 
in a wrong direction. Ancl as these imagin- 
ings and clevices are never as we see them 
now among savages, the work of any one 
generation of men, but are the accumulated 
inheritance of many generations, all existing 
systems of worship among them must be 
regarded as presumably very wide depar- 
tures from the conceptions which were pri- 
meval. — Auoyix Unity of \aturc, ch. 11, p. 
283. (Burt.) 

2570. PERSONALITY INDIVIDUAL 
AND INCOMMUNICABLE— to the Poh- 
sibility of Human Sympathy — A Lesson of 
(Iiarity. — There is a something in the in- 
timacy of a man’s own experience which 
he cannot make to pass entire into the 
heart and mind even of his most familiar 
companion, and thus it is that he is so often 
defeated in his attempts to obtain a full 
ami a cordial possessioTi of bis sympathy, 
lie is mortified, and be wonders at the ob- 
tuseness of the people aroximl liim, ami 
tlmt, with every human being he addressc'^, 
justness of his complainings, nor to feel the 
]>oint upon which turn the truth and the 
reason of his remonstrances, nor to give 
their interested attention to the case of 
his peculiarities and of his wrongs, nor to 
kindle, in generous resentment, along with 
birn, when he starts the topic of his indig- 
nation. He does not reflect, all the while, 
that, with every luiman being he addresses, 
there is an inner man, which forms a theater 
of passions, and of interests as busy, as 
crowded, and as fitted as his own to en- 
gross the anxious and the exercised feelings 
of a heart, which can alone understand its 
o^^^l bitterness, and lay a correct estimate 
on the burden of its own visitations. Every 
oian we meet carries about with him, in the 
unperceived solitude of his bosom, a little 
^vorld of his own, and W’e are just as blind, 
and as insensible, and as dull, both of per- 
5*eption and of sympathy, about his engi*oss- 
ing objects as he is about ours; and, did 
We suffer this observation to have all its 
Weight upon us, it might serve to make us 


more candid, and more considerate of others. 
It might serve to abate the monopolizing 
selfishness of our nature. — Chalmers Astro- 
nomical Discourses y p. 42. (R. Ct., 1848.) 

2577. PHANTOMS KNOWN AS ILLU- 

SIONS — Specters Haunting a Scholar. — We 
knew a gentleman of strong mind, and a 
most accomplished scholar, who was for 
many years subject to such fantasms, some 
sufficiently grotesque, and he would occa- 
sionally laugh heartily at their antics. 
Sometimes it appeared as if they inter- 
rupted a conversation in which he was en- 
gaged; and then, if with his family or in- 
timate friends, he would turn to empty 
space, and say, “ 1 don’t care a farthing 
for ye; ye amuse mo greatly sometimes, but 
you are a bore just now.” His spectra, when 
so addressed, would to his eye resume their 
antics, at which he wx)uld laugh, turn to 
his friend, and continue his conversation, 
in other respects he was perfectly healthy, 
his mind was of more than ordinary strength, 
and he would speak of his fantoms, and 
reason upon their appearance, being per- 
fectly conscious that the whole was illusive. 
— Carpexteu Mental Physiology, bk. i, ch. 
4, p. 107. (A., 11)00.) 

2578. PHANTOMS OF IMAGINATION 

— The Illusions of ilcs irc. -r-Long before the 
discovery of the New World it was believed 
that new lands in the far West might be 
seen from the shores of the Canaries and the 
Azores. These illusive images wore ow'ing, 
not to any extraordinary refraction of the 
rays of light, but produced by an eager long- 
ing for tlie distant and the unattained. The 
philosophy of the Greeks, the physical views 
of the ^fiddle Ages, and even those of a 
more recent period have been eminently 
iii’.bued with tlie charm springing from simi- 
lar illusive fantoms of the imagination. 
At the limits of circumscribed knowledge, 
as from some lofty island shore, the eye de- 
lights to penetrate to distant regions. The 
belief in tlie uncommon and the wonder- 
ful Icmis a definite outline to every mani- 
festation of ideal creation; and the realm 
of faiuy — a fairy land of cosmological, geog- 
nostieal.aml magi'^tic visions — he<‘omes thus 
involuntarily blended with the domain of 
realitv. — lU’MnOLDT Cosmos^ vol. i, p. 81. 
(H., i897.) 

2570. PHENOMENA MANIFESTA- 
TIONS OF ONE OMNIPRESENT POWER 

— (\}nservatiou of Energy. — All those who 
have most carefully studied the subject have 
arrived at the same results. There is. there- 
fore, every reason to believe that the prin- 
ciple we have been illustrating is univer- 
sally true. Let us then embody it in a defi- 
nite statement. All natural phenomena are 
the manifestation of the same omnipresent 
energy, which is transferred from one por- 
tion of matter to another without loss. 

But if the principle as thus stated be 
accepted W’c cannot rest here, for it in- 
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volves this further conclusion, which, how- 
ever marvelous, must be true: The sum 
total of all the active and latent energies 
in the universe is coiistant and invariable. 
In other words, power is as indestructible 
as matter. 

This grand triith is generally called the 
law of conservation of energy, and if it 
cannot as yet be regarded as absolutely 
verified there can be no question that it 
stands on a better basis to-day than did 
the law of gravitation one hundred years 
ago. — Cooke Religion and Chemistry, ch. 10, 
p. 302. (A., 1807.) 

2580. PHENOMENA, NATURAL, 

RANGED UNDER LA'W—Religioius Phenom- 
ena Seed Like Classification. — 'the efVect of 
the introduction of law among the scattered 
phenomena of Nature has simply been to 
make science, to transform knowledge into 
eternal truth. The same crystallizing touch 
is needed in religion. Can it be said that 
the phenomena of the spiritual world are 
other than scattered? Can we shut our 
eyes to the fact that the religious opinions 
of mankind are in a state of tlux? And 
when we regard the uncertainty of current 
beliefs, the war of creeds, the havex* of in- 
evitable as well as of idle doubt, the re- 
luctant abandonment of early faith by those 
who would cherish it longer if they could, 
is it not plain that the one thing thinking 
men are waiting for is the introduction of 
law among the phenomena of the spiritual 
world? When that conies we shall oiler to 
such men a truly .scientific theology. And 
the reign of law will transform the whole 
spiritual world as it has already trans- 
formed the natural world. — Dri’MMond \at- 
ural Law in the Spiritual Worhl, pref., j>. 
8. (H. Al.) 

2581. PHENOMENA OF NATURE MIS- 

INTERPRETED — Aurora Borealis Mistaken 
for Conpagration. — Sciu'ca (“ Naturales 
Quvjstiones,” i, 14, 15) says: “Among the.se 
phenomena should bo ranged those ajipear- 
ances as of the lieavens on fire so often 
reported by historians; .sometimes these fires 
are high enough to .shine among the .stars; 
at olhers, so low that they might be taken 
for the reflection of a distant burning home- 
stead or city. this is what happened un- 
der Tiberius, when the (,*ohorts hurried to 
the succor of the colony of Ostia, believing 
it to be on fire. During the greater part 
of the night the heaven appearc*d to lx* 
illuminated by a faint light resembling a 
thick smoke.’" — Axoot Aurora Borealis, ch. 
1, p. 5. (A., 18h7.) 

2582. PHENOMENA REDUCED TO 
1»AW — Divested of Superstition. — It is no 
small gain to have established the fact that 
volcanic phenomena, divested of all tho.s^ 
wonderful attributes with which supersti- 
tion and the love of the marvelous have 
surrounded them, are operations of Nature 
obeying definite laws, wliicli laws we mav 
nope by careful observation and accurate 


reasoning to determine; and that the varied 
appearances, presented alike in the grandest 
and feeblest outbursts, can all be referred 
to one simple cause — ^namely, the escape, 
from the midst of masses of molten ma- 
terials, of imprisoned steam or water-gas. — 
Judd Volcanoes, ch. 2, p. 38. (A., 1899.) 

2583. PHILOSOPHY, ENDLESS PROB- 

LEM OF — The Mystery of Evil — ^Well-nigh 
universally has philosophy proceeded upon 
the assumption, whether tacit or avowed, 
that 2 ^ain and wrong are things hard to be 
reconciled with the theory that the world 
is created and ruled by a Being at once 
all-powerful and all-benevolent. Why does 
such a Being permit the misery that we be- 
hold encompassing us on every side? . . . 

Jf this question could be fairly answered, 
doc.s it not seem as if the burden of life, 
which so often seems intolerable, would 
forthwith slip from our shoulders and leave 
us, like Bunyan"s pilgrim, free and bold and 
light-hearted to contend against all the ills 
of the world? — F iske Through 'Nature to 
Cod, pt. i, cb. 3, p. 11. (II. M. & Co., 1900.) 

2584. PHILOSOPHY OF HABIT— Dr. 

Garpontor s phrase that our nervous system 
grows to the modes in which it has heon 
exercised expresses the philosophy of habit 
in a nutshell. — »T amks Psychology, vol. i, eh. 
4, p. 112. (H. II. & Co.‘, ISOO.*^) 

2585. PHOSPHORESCENCE, BACTE- 
RIAL — Cause of. Unknown. — Several species 
of sea-water baetcria themselves possess 
powers of pbosphorescenc?. Pfliiger was the 
first to point out that it was such organ- 
isms which i)r()vided the phosphorescence 
upon deconqmsing wood or decaying fish. 
To what this light i.s due, whether capsule, 
or protoplasm, or j^'liemical pro<luct, is not 
yet known. Tlic only facts at present estab- 
lished are to tlie effect that certain kinds 
of media and ])abuUim favor or deter ]ihos- 
jdiorescence. — N eavm.vx Bacteria, cli. 1, p. 
2fi. (G. P. P., 1800.) 

2580. PHOSPHORESCENCE OF DEEP 

SEA — Animals Light Their Own Abode . — 
Alllio it is highly probable that not a glim- 
mer of sunlight over penetrates to the deptln 
of the ocean, tliero is in some pLaces, im- 
doubU*dly, a very cousiderable illumination 
due to the phosphorescence of the inhabit- 
ants of the d€*ep waters. All the alcyonaii- 
ans are, aecordiiig to Moseley, brilliantly 
f»hosfilioresoent when brought to the surface. 
Many deep-sea fish possess phosphore.sceiii 
organs, and it is quite possible that many et 
the deep-sea protozoa, tunicates, jellyfi^^lu 
and Crustacea are in their native haiinfs 
capable of giving out a very considerable 
amount of phosphore.scent light. — Hickbon 
Fauna of the Deep Sea, ch. 2, p. 25. (A., 

1804.) 

2587. lAght Not Uni- 

ri rml — Caves of Darkness — Eyeless Organ- 
isms. — ^The entire absence or rudimeniaiy 
eonditi*^n of the eyes of a very considerable 
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proportion of deep-sea animals seems to 
prove that the phosphorescent illumination 
is not universally distributed, and that there 
must be some regions in which the darkness 
is so absolute that it can only be compared 
with the darkness of the great caves. — 
Hickson Fauna of the Deep Sea, ch. 2, p. 
27. (A., 1894.) 

2588. PHOSPHORESCENCE OF THE 
OCEAN — Porpoises Swimming in Paths of 
JAght . — Standing at the bow and looking 
forwards, at a distance of forty or fifty 
yards from the ship, a number of luminous 
streamers were seen rushing towards ua. 
On nearing the vessel they rapidly turned, 
like a comet round its perihelion, placed 
themselves side by side, and in parallel trails 
of light kept up with the ship. One of them 
placed itself right in front of the bow as a 
pioneer. These comets of the sea were joined 
at intervals by others. Sometimes as many 
as six at a time would rush at us, bend with 
extraordinary rapidity round a sharp curve, 
and afterwards keep us company. 1 leaned 
over the bow and scanned the streamers 
closely. The frontal portion of each of them 
revealed the outline of a porpoise. The rush 
of the creatures through the water ha<l 
started tho phosphorescence, every spark of 
which was converted by the motion of the 
retina into a line of light. Each porpoise 
was thus wrapped in a luminous sheath. 
Tlie phosphorescence did not cease at the 
creature/s tail, but was carried many por- 
poise-lengths behind it. — Tyndall Frag - 
meuts of SciencCy ch. 6, p, 149. (A., 1897.) 

2580. Radumre from 

Death. — Sometimes one cannot, even with 
liigh magnifying powers, discover any ani- 
malcules in the luminous water; and yet, 
wherever a wave breaks in foam against 
a hard body, and, in<l<‘ed, wherever water 
is violently agitated. Hashes of light become 
visible. The cause of this phenomenon de- 
l)ends probably on the decom])osing fibers of 
dead mollusca, which are dilVuscil in the 
greatest abundance throughout the water. 
If this luminous water be filtered through 
finely woven cloths the fibers and membranes 
ajipear like separate luminous points. 
Wlieii we bathed at Cumana, in the (Uilf of 
Cariaco, and Avalked naked on the solitary 
b(‘ach in the beautiful evening air, parts of 
our bodies remained luminous from the 
bright fibers and organic membranes 's>hich 
adhered to the skin, nor did they lose this 
light for some minutes. If we consider the 
enormous quantity of mollusca which ani- 
mate all tropical seas, we can hardly won- 
der that sea-water should bo luminous, even 
where no fibers can be visibly separated from 
— Humboldt Views of Xaturc. p. 249. 
(Hell, 1896.) 

2590. PHOSPHORUS, DELUSION OF 

’^Chemistry of Brain Aetton Little Known. 

^Chemical action must of course accom- 
pany brain activity. But little definite is 
known of its exact nature. Cholcsterin and 


creatin are both excrementitious products, 
and are both found in the brain. The sub- 
ject belongs to chemistry rather than to psy- 
chology, and I only mention it here for the 
sake of saying a word about a wide-spread 
popular error about brain activity and phos- 
phorus. “ Ohne Phosphor Icein Gedanke 
[no thought without phosphorus] ” was a 
noted war-cry of the “ materialists ” during 
the excitement on that subject which filled 
Germany in the ’60s. The brain, like every 
other organ of the body, contains phos- 
phorus and a score of other chemicals be 
sides. VV'hy the phosphorus should be 
picked out as its essence, no one knows. 
Jt would bo equally true to say “ Ohne Was- 
Her kein Gedanke [no thought without wa- 
ter],” or Ohne Kochsalz kein Gedanke [no 
thought without salt] for thought would 
stop as quickly if the brain should dry up 
or lose its NaCl as if it lost its phosphorus. 
— James Psychology, vol. i, ch. 3, p. 101. 
(H. H. & Co., 1809.^) 

2591 . PHOTOGRAPHY AS AN AID TO 
ASTRONOMY — A Photographic Survey of the 
Heavens. — Perhaps the most marvelous of 
all achievements of photography is in the 
field of astronomy. Every increase in the 
size and power of the telescope has revealed 
to us ever more and more stars in every 
part of the heavens; but by the aid of pho- 
tography stars are shown which no telescope 
that has been or that probably ever will be 
constructed, can render visible to the human 
eye. For by exposing tho photographic plate 
in the focus of the object-glass for some 
hours almost infinitely faint stars impress 
thei” image, and the modern photographic 
star-maj)s .><how ns a surface densely packed 
with wliite points that seem almost as 
count Ic-^s as the sands of tlio seashore. 

. . . A jiliotographic survey of the heav- 

ens is now in progress on one uniform 
system, whicli wlion completed will form a 
standard for future astronomers, and thus 
give to our successors some definite knowl- 
edge of the structure and perhaps of the 
extent of tile stellar universe. — W allace 
The Wonderful Century, ch. 5, p. 32. (D. 

M. & Co., 1899.) 

2592. PHOTOGRAPHY, CUMULATIVE 

EFFECT OF — Kjctendhig Time of E.vpo8ure 
('om pen sates for Fa blemss of JAght — So 
Cuuiulitire J*ower in the Eye-^Vision the 
Feeognition of a Series of Photographs . — 
Seeing may he de.scrihed, not wholly iiiajitly, 
a.s the recognition of a series of brief suc- 
cessive photographs tnken by the optic lens 
on tho retina ; but the important difierence 
between seeing and photographing, .which 
we now ask attention to, is this: When the 
eye looks at a faint object, such as the 
spectrum of a stnr, or at tho still fainter 
nebula, this, as we know, appears no bright- 
er at the end of half an hour than at the 
end of the first half-second. In other words, 
after a brief fraction of a second, the visual 
effect does not sensibly accumulate. But in 
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the action of the photograph, on the con- 
trary, the effect docs accumulate, and in the 
case of a weak light accumulates indefi- 
nitely. It. is owing to this precious property 
that, supposing (for illustration merely) 
the liglitning flash to have occupied the one- 
thousandth part of a second in impressing 
itself on the plate, to get a nearly similar 
effect from a continuous light one thousand 
times weaker, we have only to expose the 
plate a thousand times as long — that is, for 
one second; Avhile from a light a million 
times weaker we should get the same result 
by expo.sing it a million times as long — that 
is, for a thousand seconds. — L anoi^y Nexc 
Astronomy,c\\. 8, p. 244. (II. M. & Co., 1896.) 

2593. PHOTOGRAPHY FINDS NO 
TRACE OF SUNLIGHT IN DEEP SEA— 

The more recent experiments that have been 
made tend to show that no sunlight what- 
ever penetrates to a greater depth, to take 
an extreme limit, than 500 fathoms. Fol 
and Sarasin, experimenting with very sensi- 
tive bromo-gelatin plates, found that there 
was no reaction after ten minutes’ exposure 
at a depth of 400 meters on a sunny day 
in March. — Hickson Fauna of the Deep Sea, 
ch. 2, p. 25. (A., 1894.) 

2594. PHOTOGRAPHY PICTURES THE 
INVISIBLE — Finds Stars in the Blackness of 
Space. — Mr. H. C. Russell, at Sydney, in 
1890, successfully imitated Professor Bar- 
nard’s example. His photographs of the 
southern Milky Way have many points of 
interest. They show the great rift, so black 
to the eye, as densely star-strewn to the 
perception of the chemical retina, while 
the “ Coal-sack ” appears absolutely dark 
only in its northern portion. — Ccerke His- 
tory of Astronomy, pt. ii, ch. 12, p. 508. 
(Bl., 1893.) 

2595. The Photograph 

Secures What the Telescope Fails to Reveal 
— One Hour of Photographic Exposure Sur- 
passes Years of an Astronomer’s Labor . — 
The writer remembers the interest with 
which he heard Dr. Draper, not long before 
his lamented death, speak of the almost 
incredible sensitivene.ss of the.se most re- 
cent photographic processes, J»nd his belief 
that we were fast approaching the time 
when we should photograph what we could 
not even see. The time has now arrived. 
At Cambridge, in Massachusetts, and at 
the Paris Obseiwatory, by taking advantage 
of the cumulative action we liave referred 
to, and by long exposures, photographs have 
recently been taken showing stars absolutely 
invisible to the telescope, and enabling us 
to discover faint nebulie whose previous ex- 
istence had not been suspected; and when 
we consider that an hour’s exposure of a 
plate now not only secures a fuller star- 
chart than years of an astronomer’s labor, 
but a more exact one, that the art Is every 
month advancing percept ibly over the last, 
and that it already, as vve may say, not 


onl3' making pictures of what we see, but of 
what we cannot see even with the telescope, 
we have before us a prospect whose possi- 
bilities no further words are needed to sug- 
gest. — L angley Hew Astronomy, ch. 8, p. 
247. (H. M. & Co., 1896.) 

2596. PHRENOLOGY, ABSOLUTE LIM- 
IT OF — Power of Brain Dependent on Convo- 
lutions. — No account can be taken [by 
phrenology] of an increased number of con- 
volutions. Supposing that the size of each 
faculty be due to the amount of gray mat- 
ter in the convolution, then an additional 
convolution will greatly increase the amount 
of gray matter, but will not alter the shape 
of the skull situated above this portion of 
the brain. This is important, as, from ob- 
servations which have been made, it is found 
that the brain is more convoluted in persons 
of superior intelligence. — Eldridge - Green 
Memory and Its Cultivation, ch. 5, p. 38. 
(A., 1900.) 

2597. PHRENOLOGY IGNORES ELE- 

MENTS — Answers Problem by Restatement . — 
Phrenology hardly docs more than restate 
the problem. To answer the question, “ Why 
do I like children?” by saying, “Because you 
have a large organ of philoprogenitiveness,” 
but renames the phenomenon to be ex- 
plained. What is my philoprogcnitivcness? 
Of what mental elements does it consist? 
And how can a part of the brain be its 
organ? A science of the mind must reduce 
such complex manifestations as “ philopro- 
genitiveness ” to their elements. A science 
of the brain 'must point out the functions 
of its elements. A science of the relations 
of mind and brain mu.st show how the ele- 
mentary ingredients of the former corre- 
spond to the elementary functions of the 
latter. But phrenology, except by occasion- 
al coincidence, takes no account of elements 
at all. — .James Psychology, vol. i, ch. 2, p. 
28. (H. H. & Co., 1899.) 

2598. PHYSICS, CELESTIAL— miVcw 
Contrasted with the Old Astronomy — Study 
of the Nature, and Not Merely of the Po- 
.sition, of the Heavenly Bodies. — The prime 
object of astronomy, until very lately, in- 
deed, has still been to say where any heaven- 
ly body is, and not what it is. It is this 
precision of measurement, then, which has 
always — and justly — been a paramount ob- 
ject of this oldest of the sciences, not only 
as a good in itself, but as leading to great 
ends; and it is this which the poet of Urania 
has chosen rightly to note as its character- 
istic when he says: 

That little vernier, on whoee dender line* 

The midnight taper tremblea m it shinea, 

Telia through the mi«t where dazzled Merenry bamfcy 

And markz the point where Uranus returns. 

But within a comparatively few years a 
new branch of astronomy has arisen which 
studies sun, moon, and stars for what they 
aie in themselves and in relation to our- 
selves. Its study of the sun, beginning with 
its external features (and full of novelty 


627 


SCIENTIFIC SIDE-LIGHTS 


Photograph 7 
Pilot* 


and interest, even, as regards those), led 
to the further inquiry as to what it was 
made of, and then to finding the unexpected 
relations which it bore to the earth and our 
own daily lives on it, the conclusion being 
that, in a physical sense, it made us and 
re-creates us, as it were, daily, and that the 
knowledge of the intimate ties which unite 
man with it brings results of the most prac- 
tical and important kind, which a genera- 
tion ago were unguessed at. 

This new branch of inquiry is sometimes 
called celestial physics, sometimes solar 
physics, and is sometimes more rarely re- 
ferred to as the new astronomy. — L angi.ey 
The New Astronomy, ch. 1, p. 3. (H. M. & 

Co., 1896.) 

2599. PHYSIOLOGY AGAINST THE 
MATERIALIST — Thought Not in Brain ^ 
Molecular Movements Are hut Concomitants 
of Mental Action, — The only thing which 
cerebral physiology tells us, when studied 
with the aid of molecular physics, is against 
the materialist, so far as it goes. It tells 
us that during the present life,altho thought 
and feeling are always manifested in con- 
nection with a peculiar form of matter, 
yet by no possibility can thought and feel- 
ing be in any sense the products of matter. 
Nothing could be more grossly unscientific 
than the famous remark of Cabanis, that 
the brain secretes thought as tli.e liver se- 
cretes bile. It is not even correct to say 
that thought goes on in the brain. What 
goes on in the brain is an amazingly com- 
plex series of molecular movements with 
which thought and feeling are in some un- 
known way correlated, not as effects or as 
causes, but as concomitants. — Fiske Destiny 
of Man, ch. 16, p. 109. (H. M. & Co., 1900.) 

2000. PICTURE DRAWN BY LIGHT- 
NING STROKE — Form Photographed in Death. 
— When a disruptive discharge takes place 
through the air between two conductors, 
in many cases a part of the matter of each 
conductor is transferred to the other. [Ac- 
counts have been] received . . . from 

different sources of a remarkable phenome- 
non connected with this action. In the case 
of a person killed many years ago by light- 
ning, while standing near to the whitewashed 
wall of a room, the discharge took place be- 
tween his body and the wall, and on the 
latter was depicted, in dark color, an image 
of his person. Other cases of the same kind 
had been observed. — Henry Scientific Wri- 
tings, vol. i, p. 293. (Sm. Inst., 1886.) 

2601. PICTURE-WRITING— Trarwff ion 
from Hieroglyph to Sound-sign — Phonograph 
Petums to the Actual. Sound. — In examining 
the methods of writing, we began with the 
rude hunter's pictures, passing on to the 
Egyptian's use of a picture to represent the 
sound of its name, then to the breaking 
dow*n of the picture into a mere sound-sign, 
till in this last stage the connection between 
figure and sound becomes so apparently ar- 


bitrary that the child has to be taught, this 
sign stands for A, this for B. In curious 
contrast with this is the modern invention 
of the phonograph, where the actual sound 
spoken into the vibrating diaphragm marks 
indentations in the traveling strip of tin- 
foil, by which the diaphragm can be after- 
wards caused to repeat the vibrations and 
reutter the sound. When one listens to the 
tones coming forth from the strip of foil the 
South Sea Islander^s fancy of the talking 
chip seems hardly unreasonable. — ^Tylob 
Anthropology, ch. 7, p. 181. (A., 1899.) 

2002. PIGMENTS DIFFER FROM 
RAYS — No Natural Color la Pare — Blue and 
Yellow Lights Do Not Make Green. — You 
will find it stated in many books that blue 
and yellow lights mixed together produce 
green. But blue and yellow have been just 
proved to be complementary colors, produ- 
cing white by their mixture. The mixture 
of blue and yellow' pigments undoubtedly 
produces green, but the mixture of pigments 
is totally different from the mixture of 
lights. Helmholtz has revealed the cause 
of the green in the case of a mixture of 
blue and yellow' pigments. No natural color 
is pure. A blue liquid or a blue powder 
permits not only the blue to pass through 
it, but a portion of the adjacent green. 
A yellow' powder is transparent not only 
to the yellow' light, but also in part to the 
adjacent green. Now', when blue and yellow 
are mixed together the blue cuts off the 
yellow', the orange, and the red; the yel- 
low', on the other hand, cuts off the violet, 
the indigo, and the blue. Green is the only 
color to which both are transparent, and 
the consequence is that when w'hite light 
falls upon a mixture of yellow and blue 
powders the green alone is sent back to the 
eve. — Tyndall Lectures on Light, lect. 1, 
p*. 37. (A.. 1808.) 

2603. PILOTS OF CIVILIZATION — 

The Buffalo a Pioneer — Bison-tracks Show 
the Best Passes over Mountains. — It is also 
a remarkable fact that the North- American 
bison, or buffalo, has e.xerted an influence 
on geographical discoveries in pathless moun- 
tain districts. These animals advance in 
herds of many thousands in search of a 
milder climate, during winter, in the coun- 
tries south of the Arkansas River. Their 
size and cumbrous forms render it difficult 
for them to cross high mountains on these 
migratory courses, and a w’ell-trodden buf- 
falo-path is therefore follow'ed w'herever it 
is met with, as it invariably indicates the 
most convenient passage across the moun- 
tains. Thus buffalo-paths have indicated 
the best tracks for passing over the Cumber- 
land Mountains in the southw'estern parts 
of Virginia and Kentucky, and over the 
Rocky Mountains betw'een the sources of 
the Yellow'stone and Platte rivers, and be- 
tw'oon the southern branch of the Columbia 
and the Californian Rio Colorado. — H um- 
boldt Views of Nature, p. 42. (Bell, 1896.) 
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2604. PITCH LAKE OF TRINIDAD— 

Dead Forests Decomposed by Volcanic Fires* 
— Fluid bitumen is seen to ooze from the 
bottom of the sea on both sides of the island 
of Trinidad, and to rise up to the surface of 
the water. Near Cape La Braye there is a 
vortex which, in stoi'iny weather, according 
to Captain Mallet, gushes out, raising the 
water five or six feet, and covers the surface 
for a considerable space with petroleum or 
tar; and the same author quotes Gumilla as 
stating, in his “ Description of the Orinoco,” 
that about seventy years ago a spot of land 
on the western coast of Trinidad, near half- 
way between the capital and an Indian vil- 
lage, sank suddenly and was immediately 
replaced by a small lajce of pitch, to the 
great terror of the inhabitants. 

It is probable that the great pitch lake 
of Trinidad owes its origin to a similar 
cause; and Dr. Nugent has justly remarked 
that in that district all the circumstances 
are now combined from which deposits of 
pitch may have originated. The Orinoco has 
for ages been rolling down great quantities 
of woody and vegetable bodies into the sur- 
rounding sea, wliere, by the influence of 
currents and eddies, they may be arrested 
and accumulated in particular places. The 
frequent occurrence of earthquakes and other 
indications of volcanic action in those parts 
lend countenance to the opinion that these 
vegetable substancics may have undergone, 
by the agency of subterranean fire, those 
transformations and chemical changes which 
produce petroleum; and this may, by the 
same causes, be forced up to the surface, 
where, hy exposure to the air, it becomes 
inspissated, and forms the difTerent varie- 
ties of pure and earthy pitcli, or asplialtum, 
so abundant in the islands. — Lyell Prin- 
ciples of Geology, bk, ii, ch. Ifl, p. 250. (A., 

1854.) 

2605. PITILESSNESS OF NATURAL 

FORCES — Contrast with Human Power — The 
Sense of the Sublime . — The air [on the Mat- 
terhorn] was preternaturally still ; an oc- 
casional gust came eddying round the cor- 
ner of the mountain, but all else seemed 
strangely rigid and motionless and out of 
keeping with the beating heart find moving 
limbs, the life and activity, of man. Those 
stones and ic(‘ have no mercy in them, no 
sympathy with human adventure; they sub- 
mit passively to what man can do; but let 
him go a step too far, let heart or hand 
fail, mist gather or sun go down, and they 
will exact the penalty to the uttermost. 
The feeling of “ the sublime” in- such cfises 
depends very much, T think, on a certain bal- 
ance between the forces of Nature and man’s 
ability to cope with them: if they are too 
weak, the scene fails to impress; if they arc 
too strong for him, what was sublime be- 
comes only terrible. — Tyxdai.t. Hours of Fx- 
ercise in the Alps, ch. 3, p. 44. (A., 1898.) 

2606. PLACE OF B.ACTERIA IN NA- 
TURE — First Deemed Animals — Now Ascer- 


tained To Be Plants — Animals Have No 
Monopoly of Motion* — For a considerable 
period of time after their first detection 
these unicellular organisms [bacteria] were 
considered to be members of the animal 
kingdom. As late as 1838, when Ehrenberg 
and Dujardin drew up their classification, 
bacteria were placed among the infusorians. 
This was in part due to the powers of mo- 
tion which these observers detected in bac- 
teria. It is now, of course, recognized that 
animals have no monopoly of motion. But 
what, after all, are the differences between 
animals and vegetables so low down in the 
scale of life? Chiefly two: there is a differ- 
ence in life history (in structure and de- 
velopment), and there is a difference in 
diet. ... It is true, they [bacteria] 
possess motion, are free from chlorophyl, 
and even feed occasionally upon products of 
decomposition — three physiological charac- 
ters which would ally them to the animal 
kingdom. Yet by their structure and cap- 
sule of cellulose and by their life history 
and mode of growth they unmistakably pro- 
claim themselves to be of the vegetable 
kingdom. In 1853 Cohn arrived at a con- 
clusion to this effect, and since that date 
they have become more and more limited in 
classification and restricted in definition. — 
Newman Bacteria, ch. 1, p. 5. (G. P. P., 

1899.) 

2607. PLACE OF EXPERIMENTS IN 

SCIENCE — The Investigator Addresses Inquir- 
ies to Nature — The Teacher Presents Her 
Answers to the Public* — Experiments have 
two great uses — a use in discovery and veri- 
fication, and a use in tuition. They were 
long ago defined as the investigator’s lan- 
guage addressed to Nature, to which she 
sends intelligible replies. These replies, 
however, usually reach the questioner in 
wlii.spers too feeble for the public ear. But 
after tin* discoverer comes the teacher, 
whose function it is so to exalt and modify 
the experiments of his predecessor as to ren- 
der them fit for public presentation. — ^Tyn- 
DAT.E Lectures on Light, lect, 1, p. 3. (A., 

1898.) 

2608. PLACE OR PERSON JUMBLED 
IN MEMORY — Accidental Association — Light 
on Some Questions of Veracity* — ^Thus, for 
example, I may have lent a book to a friend 
last week. I really remember the act of 
lending it, but have forgotten the person. 
But I am not aware of this. The picture of 
memory has unknowingly to myself been 
filled up by this unconscious process of 
shifting and rearrangement, and the idea of 
another person has by some odd accident 
got substituted for that of the real bor- 
rower. If we could go deeply enough into 
the matter, we should, of course, be able to 
explain why this particular confusion arose. 
We might find, for example, that the two 
persons were associated in my mind by a 
link of resemblance, or that I had dealings 
with thv other person about the same time. 
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Similarly, when we manage to join an event 
to a wrong place, we may find that it is be- 
cause we heard of the occurrence when stay- 
ing at the particular locality, or in some 
other way had the ima^e of the place close- 
ly associated in our minds with the event. 
But often we are wholly unable to explain 
the displacement. — Sully Illusions, ch. 10, 
p. 266. (A., 1897.) 

2600. PLAN AND PURPOSE MARK 
HUMANITY — Passion, Appetite, and Desire 
Subdued to One Supreme Volition . — ^To 
plan, to purpose, . . . is to exorcise all 

the faculties of developed raanliood, under 
the control of will. Yet this, like all other 
complex manifestations of those faculties, is 
also matter of degrees. We should not, there- 
fore, by any moans confine our estimate ot 
such products of will to those who can say 
with the Paracelsus of Browning: 

I have subdued my life to the one purpose 

Whereto I ordained it ; 
or, again: 

I have made my life consist of one idea, 
how’ever grand the idea and noble the senti- 
ment belonging to the plan. The lower 
order of savages, and the average man of 
the civilized community, do indeed suffer ! 
themselves to be swayed by internal pas- | 
sions and external circumstances rather i 
than ** subdue ” their lives to any “ one pur- 1 
pose.” And yet there is another side to all 
this. They, too, as sharers in the possi- 
bilities of human development, habitually 
take large sections, as it were, of their own 
lives into their own keeping; they “or- 
dain” them to some one purpose (tho it 
may be no nobler purpose than to take ven- 
geance on an enemy; to excel in trap]>ing 
game, or in outdressing and outranking 
others, or in bulling or bearing the market) : 
and they subdue ideas and feelings and 
minor volitions to this one purpose. They 
thus rise above the lower animals and sliow 
the leading characteristics of a distinctively 
human development. — Ladd Psychology, ch. 
2G, p. 630. (S., 1891).) 

2610. PLAN FOR SCIENTIFIC CON- 
QUEST OF THE GLOBE— Humboldt gave j 
the first impulse, at tlie Scientific Congress I 
of Berlin in 1828, to a great international 
movement for attacking simultaneously, in | 
various parts of the globe, the complex j 
problem of terrestrial magnetism. Through 1 
the genius and energy of Gauss, Gottingen ! 
became its center. Thence new apparatus 
J<nd a new system for its employment is- 
sued. . . . The letter addressed by 

Humboldt in April, 1830, to the Duke of 
Sussex as president of the Royal Society, 
enlisted the cooperation of England. A net- 
work of magnetic stations w^as spread all 
over the British dominions, from Canada to 
Van Diemen’s Land; measure.s were con- 
certed with foreign authorities, and an ex- 
pedition was fitted out, under the able com- 
Juand of Captain (afterwards Sir James) 
Clark Ross, for the special purpose of bring- 
ing intelligence on the subject from the' dis- 


mal neighborhood of the south pole. In 
1841 the elaborate organization created by 
the disinterested efforts of scientific “ agita- 
tors” was complete; Gauss’s “magnetom- 
eters” were vibrating under the view of 
attentive observers in five continents, and 
simultaneous results began to be recorded. 
— Cleuke History of Astronomy, pt. ii, ch. 
1, p. 157. (Bl., 1893.) 

2611. PLAN MANIFESTED BY BEES 

— Scouts Select Home for New Colony. — M. 
de Fravtere had the opportunity of observ- 
ing the manner in which such an examina- 
tion [of a new' hive, by bce.s] is carried on, 
and with w'hat prudence and accuracy. He 
placed an empty beehive, made in a new 
style, in front of his house, so that he could 
exactly \vatch from his own window' what 
went on inside and out without disturb- 
ance to himself or to the bees. A single bee 
came and examined the building, flying all 
round it and touching it. It then let itself 
down on the board, and w’alked carefully 
and thoroughly over the interior, touching 
it continually with its antennie so as to sub- 
ject it on all sides to a thorough investiga- 
tion. The result of its examination must 
liave been sati.s factory, for after it had gone 
aw'ay it returned accompanied by a crowd 
of .some fifty friends, which now together 
went through the same process as their 
guide. This new' trial must also liave had 
a good result, for soon a w'liole sw'arm came, 
evidently from a distant spot, and took 
possession. Still more remarkable is the 
bexiavior of tlie scouts when they take pos- 
session of a satisfactory hive or box for an 
imminent or approaching swarm. Altho it 
is not yet inhabited they regard it as their 
property, watch it and guard it against 
stranger bees or other assailants, and busy 
themselves earnestly in the most careful 
cleansing of it. so far as tliis eleanvsing is 
impos.sible to the setter up of the hive. 
Sucli a taking possession sometimes occurs 
eight <lays before the entrance of the sw’arm. 
— Rom.vnes Animal Intelligence, ch. 4, p. 
168. (A., 1899.) 

2612. PLAN REVEALED IN RUDI- 
MENTARY ORGANS — History or Prophecy. 
— In this point of view rudimentary or 
aborted organs need no longer puzzle us, 
for in respect to nurpose they may be read 
cither in the ligiit of history or in tho 
light of prophecy. They may be regarded 
as indicating always either what had al- 
ready been or what was yet to be. Why 
new' creations should never have been made 
wholly new’ ; why they should have been 
always molded on some preexisting forms; 
why ono fundamental ground-plan should 
have been adhered to for all vertebrate ani- 
mals — we cannot understand. But as a mat- 
ter of fact, it is so. — Argyll Reign of Law, 
ch. 4, p. 122. (Burt.) 

2613. PLANET COOLED BY CELES- 
TIAL SPACES — Crust Wrinkling into A/mm- 
tains. — Astronomy shows us our planet 
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thrown off from the central mass of which 
it once formed a part, to move, henceforth 
in an independent orbit of its own. That 
orbit, it tells us, passed through celestial 
spaces cold enough to chill this heated 
globe, and of course to consolidate it ex- 
ternally. . . . The first effect of cool- 

ing the surface of our planet must have 
been to solidify it, and thus to form a film 
or crust over it. That crust would shrink 
as the cooling process w'ent on; in conse- 
quence of the shrinking, wrinkles and folds 
would arise upon it; and here and there, 
where the tension was too great, cracks and 
fissures would be produced. In proportion 
as the surface cooled, the masses within 
would be affected by the change of tempera- 
ture outside of them, and would consolidate 
internally also, the crust gradually thick- 
ening by this process. — Agassiz Geological 
Sketches, ser. i, ch. 1, p. 6. (H. M. & Co., 

1890.) 

2614. PLANETS REVOLVE ROUND 

OTHER SUNS— Variation of Algol Due to 
Eclipse, — The most celebrated variable star, 
Algol, or Persci, examined many times 
at the epoch of its minimum brightness, has 
always shown the type of Vega . . . 

from which we may conclude that the vari- 
ation of the star is not due to a chemical 
phenomenon, that the star does not change, 
and is doubtless eclipsed by a planet of its 
system which passes in front of it. This 
idea, previously suggested, of attributing 
the periodical diminution of the brightness 
of Algol to an eclipse produced by an 
opaque body revolving round the star, 
agrees, moreover, very well W’ith the regu- 
larity of the phenomenon and with the short 
duration of the phase of light-diminution. — 
Flammabion Popular Astronomy, bk. vi, 
ch. 6, p. 612. (A.) 

2615. PLANS, VAST AND IMPRES- 
SIVE, OF PRIMITIVE MAN — The Mmind- 
huilders' Creations. — The enclosure known 
as “ Clark’s Work,” in Ross County, Ohio, 
is one of the largest and most interesting. 
It consists of a parallelogram, two thousand 
eight hundred feet by eighteen hundred, and 
enclosing about one hundred and eleven 
acres. To the right of this, the principal 
work is a perfect square, containing an area 
of about sixteen acres. Each side is eight 
hundred and fifty feet in length, and in the 
middle of each is a gateway thirty feet 
wide, covered by a small mound. Within 
the area of the great work are several 
smaller mounds and enclosures, and it is 
estimated that^ not less than three millions 
of cubic feet of earth were used in this great 
undertaking. Yet from the peculiarly mot- 
tled character of the earth forming these 
mounds, it would appear to have been 
brought in bags or small parcels. It has 
also been observed that water is almost in- 
variably found within or close to these en- 
closures. — AvEBrJBY Pvr, historic Times, ch. 
8, p. 245. (A 1900.) 


2616. PLANT JNSECTIVOROUS, CLO- 
SING ON ITS PREY — iSerugflftee of Victim 
Seal Its Doom , — If a small organic or inor- 
ganic object be placed on the glands in the 
center of a leaf [of sundew], these trans- 
mit a motor impulse to the marginal ten- 
tacles. The nearer ones are first affected 
and slowly bend towards the center, and 
then those farther off, until at last all be- 
come closely infiected over the object. This 
takes place in from one hour to four or five 
or more hours. The difference in the time 
required depends on many circumstances; 
namely, on the size of the object and on its 
nature, that is, whether it contains soluble 
matter of the proper kind ; on the vigor and 
age of the leaf; whether it has lately been 
in action; and, according to Nitschke, on 
the temperature of the day, as likewise 
seemed to me to be the case. A living in- 
sect is a more efficient object than a dead 
one, as in struggling it presses against the 
glands of many tentacles. An insect, such 
as a fly, with thin integuments, through 
which animal matter in solution can read- 
ily pass into the surrounding dense secre- 
tion, is more efficient in causing prolonged 
inflection than an insect with a thick coat, 
such as a beetle. The' inflection of the ten- 
tacles takes place indifferently in the light 
and darkness; and the plant is not subject 
to any nocturnal movement of so-called 
sleep. — D arw^in Insectivorous Plants, ch. 1, 
p. 7. (A., 1900.) 

2617. PLANT LIFTS MINERAL TO 

LIVING WORLD — Dmne Life Must Uplift 
from Natural to Spiritual World . — ^There 
being no passage from one kingdom to 
another, whether from inorganic to organic, 
or from organic to spiritual, the interven- 
tion of life is a scientific necessity if a 
stone or a plant or an animal or a man is 
to pass from a lower to a higher sphere. 
The plant stretches down to the dead world 
beneath it, touches its minerals and gases 
with its mystery of life, and brings them 
up ennobled and transformed to the living 
sphere. The breath of God, blowing where 
it listeth, touches with its mystery of life 
the dead souls of men, bears them across 
the bridgeless gulf between the natural and 
the spiritual, between the spiritually inor- 
ganic and the spiritually organic, endows 
them with its own high qualities, and de- 
velops within them those liew and secret 
faculties by which those who are born again 
are said to “ see the kingdom of God.” — 
Drummond Natural Law in the Spiritual 
World, int., p. 64. (H. Al.) 

2618. PLANTS EXTENDED BY RUN- 
IfERS — Numerous Progeny of a Single Plant. 
— The spreading of strawberries by runners 
must be familiar to every observer. In 1894 
a student reported that a wild strawberry 
plant in the botanic garden had produced 
in that year 1,230 plants. Weeds were all 
kept away, the season was favorable, the 
soil saudy; but on one side, within a foot 
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and a half, progress was checked by the pres- 
ence of a large plant of another kind. — 
Beal ^eed Dispersal, ch. 3, p. 13. (G. & 

Co., 1898.) 

2619. PLANTS IN SUBTERRANEAN 

CAVITIES — Sheeted in Volcanic Eruption . — 
In what manner did the solid coverings of 
these most minute plants and animalcules, 
which can only originate and increase at 
the surface of the earth, sink down and 
penetrate into subterranean cavities, so as 
to be ejected from the volcanic orifices? 
We have of late years become familiar with 
the fact, in the process of boring Artesian 
wells, that the seeds of plants, the remains 
of insects, and even small fish, with other 
organic bodies, are carried in an uninjured 
state by the underground circulation of 
waters, to the depth of many hundred feet. 
With still greater facility in a volcanic 
region we may conjecture that water and 
mud full of invisible infusoria maybe sucked 
down, from time to time, into subterranean 
rents and hollows in cavernous lava which 
lias been permeated by gases, or in rocks 
dislocated by earthquakes. It often hap- 
pens that a lake which has endured for cen- 
turies in a volcanic crater disappears sud- 
denly on the approach of a new eruption. 
Violent shocks agitate the surrounding re- 
gion, and ponds, rivers, and wells arc dric<l 
up. Large cavities far below may thus be- 
come filled with fen mud chiefly composed 
of the more indestructible and silicious por- 
tions of infusoria, destined, perhaps, to be 
one day ejected in a fragmentary or half- 
fused state, yet without the obliteration of 
all traces of organic structure. — Lyell Prin- 
ciples of Geology, bk. ii, ch. 24, p. 381). (A., 

1854.) 

2620. PLANTS OF NORTH AMERICA 
FOUND IN JAPAN — Poison-ivy and Poison- 
oak — Correspondence of Far-off Lands. — Our 
Uhus Toxicodendron, or poison-ivy, is very 
exactly repeated in Ja])an, but is found in 
no other part of the world, altho a species 
much like it abounds in California. Our 
other poisonous rhus (K. venetmta), com- 
monly called poison-dog^vood, is in no way 
represented in Western America, but has so 
close an analog in Japan that the two wore 
taken for the same by Thunberg and Lin- 
nauis, who called them both P . vernix. — Asa 
Oray Daru>iniana, art. 5, p. 221. (A., 1889.) 

2621. PLANTS PROTECTED AGAINST 
USELESS INSETS — Sli 2 )j)ery Surfaces an 
Impassable Barrier, — Protection [of many 
flowers against ants is secured] by means 
of slippery surfaces. In this case, also, the 
leaves often form a collar round the stem, 
with curvdd surfaces over which ants can- 
not climb. “ I have assured myself,” says 
Kerner, “ not only by observation, but by 
experiment, that wingless insects, and nota- 
bly ants, find it impossible to mount up- 
wards over such leaves as these. The little 
creatures run up the stem, and may even 
^ot unfrequently traverse the undersurface 


of the leaves, if not too smooth; but the 
reflexed and slippery margin is more than 
the best climbers among them can get over, 
and if they attempt it they invariably fall 
to the ground. There is no necessity for the 
lamina of the leaf to be very broad; even 
narrow leaves, as, for instance, those of Gen- 
tiana firma, are enough for the purpose, 
supposing, of course, tliat the margin is bent 
backwards in the way described.” Of this 
mode of protection the cyclamen and snow- 
drop offer familiar examples. In vain do 
ants attempt to obtain access to such flow- 
ers: the curved surfaces baffle them; when 
they come to the edge they inevitably drop 
off to the ground again. In fact, these 
pendulous flowers protect the honey as ef- 
fectually from the access of ants as the 
hanging nests of the weaver and other birds 
protect their eggs and young from the at- 
tacks of reptiles. — Avebury Ants, Bees, and 
Wasps, ch. 3, p. 52. (A., 1900.) 

2622. PLANTS SUPPLIED WITH NI- 
TROGEN BY MICRO-ORGANISMS—BoctcWa 

of Kitrification. — Nitrification occurs in two 
stages, each stage performed by a distinct 
organism. By one (nitrosornonas), ammonia 
is converted into nitrite; by the other 
(nitrobacter), the nitrite is converted into 
nitrate [in which latter form alone the 
plant can use it]. Both organisms are 
widely and abundantly distributed in the 
superficial soils. They act together and 
in conjunction and for one common pur- 
pose. They are separable by employing 
favorable media. . . . They belong 

to the soil, river-w’ater, and sewage. They 
are also said to bo frequently present 
in w'cll-w^ater. From some experiments at 
Rotharnsted it appears that the organisms 
occur mostly in the first tw’elve inches, and 
in subsoils of clay dowm to three or four 
feet. In sandy soils nitrification may prob- 
ablv occur at a greater depth. — Newman 
Bacteria, ch. 5, p. 158. (G. l\ P., 1899.) 

2623. PLANTS WITH GOOD INTEN- 

TIONS — A Relapse into Parasitism — The Dod- 
der, — There are certain plants — the dodder, 
for instance — which begin life W’ith the best 
intentions, strike true roots into the soil, 
and really appear as if they meant to be 
independent for life. But after supporting 
themselves for a brief period they fix curious 
sucking disks into the stem and branches 
of adjacent plants. And after a little ex- 
perimenting, the epiphyte finally ceases to 
do anything for its owm support, thenceforth 
drawing all its supplies ready-made from 
the sap of its host. In this parasitic state 
it has no need for organs of nutrition o.f its 
ow’n, and Nature therefore takes them aw’ay. 
Henceforth, to the botanist, the adult dodder 
presents the degraded spectacle of a plant 
without a root, without a twig, without a 
leaf, and having a stem so useless as to 
be inadequate to bear its owm weight. — 
Drummond Natural Late in the Spiritual 
World, essay 9, p. 285. (H. Al.) 
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2624. PLASTICITY CHAKACTERIZES 

LIFE — The Crystal Changeless — The Plant Im- 
mobile — The Animal Free — The Soul More 
Mobile Still. — ^Now plasticity is not only a 
marked characteristic of all forms of life, 
but in a special sense of the highest forms. 
It increases steadily as we rise in the scale. 
The inorganic world, to begin with, is rigid. 
A crystal of silica dissolved and redissolved 
a thousand times will never assume any 
other form than the hexagonal. The plant 
next, tho plastic in its elements, is com- 
jiaratively insusceptible of change. The very 
fixity of "its sphere, the imprisonment for 
life in a single spot of earth, is the symbol 
of a certain degradation. The animal in all 
its parts is mobile, sen-sitive, free; the high- 
est animal, man, is the most mobile, the 
most at leisure from routine, the most 
impressionable, the most open for change. 
And when we reach the mind and soul this 
mobility is found in its most developed 
form. Whether we regard its susceptibility 
to impressions, its lightning-like response 
even to influences the most impalpable and 
subtle, its power of instantaneous adjust- 
ment, or whether we regard the delicacy and 
variety of its moods or its vast powers of 
growth, we are forced to recognize in this 
the most perfect capacity for change. This 
marvelous plasticity of mind contains at 
once the possibility and prophecy of its 
transformation, — Drummond Natural Law 
in the Spiritual Worldy essay 8, p. 209. (H. 

Al.) 

2625. PLATES, THIN, COLORS OF— 

Illustrated by Colored Films on Molten Lead. 
— “ We took a quantity of clean lead and 
melted it with a strong lire, and then im- 
mediately pouring it out into a clean vessel 
of convenient shape and matter (we used 
one of iron, that the great and sudden heat 
might not injure it), and then carefully 
and nimbly taking off the scum that floated 
on the top we perceived, as we exj’ccted, the 
smooth and glossy surface of the melted 
matter to be adorned with a very glorious 
color, which being as transitory as delight- 
ful did almost immediately give place to 
another vivid color, and that was as quickly 
succeeded by a third, and this, as it Were, 
chased away by a fourth; and so these won- 
derfully vivid colors successively appeared 
and vanished till the metal, ceasing to be hot 
enough to hold any longer this pleasing 
spectacle, the colors that chanced to adorn 
the surface when the lead thus began to cool 
remained upon it, but were so superficial 
that how little soever we scraped off the sur- 
face of the lead we did, in such places, 
scrape off all the color.” [See Films; 
Colors; Light, Double Reflection of.] — 
Boyi.e Experimental History of Colors, quo- 
ted by Tyndall in Lectures on Light, leot. 
2, p. 68. (A., 1898.) 

2626. PLAY AN INDICATION OF IN- 
TELLIGENCE — Over gainst, the countless 
varieties of LIk yday of cnildren, reflecting 


all conceivable relations of life, stands the 
single form of mock fighting among tho 
animals. ( Trained animals do not, of course, 
concern us; their performances are not real 
play.) Dogs, cats, and, monkeys, even when 
they are playing with their young, show 
their affection by pretending to fight with 
them. And tho it is true that play is an 
indication of high mental development, and 
brings the animal nearer to ourselves than 
any other activity, it is rather the fact that 
it plays than the nature of the play itself 
which is the important point. . . . Ani- 

mal play never shows any inventiveness, 
any regular and orderly working out of 
some general idea. — Wundt Psychology, lect. 
24, p. 358. (Son. & Co., 1806.) 

2627. PLAY AS AN ART OF PLEAS- 

URE — Sports of Children linitalive. — Play is 
one of the arts of pleasure. It is doing for 
the sake of doing, not for w^hat is done. 
One class of games is spontaneous every- 
where, the sports in which children imitate 
the life they wdll afterwards have to act 
in earnest. Eskimo children play at build- 
ing snow-huts, and their mothers provide 
them with a tiny oil-lamp with a bit of wick 
to set burning inside. Among the savages 
whose custom it is to carry off their wives 
by force from neighboring tribes, the chil- 
dren play at the game of wife-catching, just 
as, with us, children play at weddings with 
a clergyman and bridesmaids. All through 
civilization toy w'capons and implements 
furnish children at once play and education; 
the North-American warrior made his boy 
a little bow and arrow as soon as he could 
draw it, and the young South Sea Islander 
learned by throwing a reed at a rolling ring 
how in after-life to hurl his spear. It is 
curious to see that wdien growing civiliza- 
tion has cjxst aside the practical use of some 
ancient contrivance it may still survive as 
a toy, as where Swiss children to this day 
play at making fire by the Old-World i)lan 
of drilling one piece of wood into another; 
and in our country lanes the children play 
wdth bows and arrow’s and slings, the seri- 
ous weapons of their forefathers. — Tylok 
Anthropology, ch. 12, p. 305. (A., 1899.) 

2628. PLAY OF YOUNG ANIMALS 
AND OF CHILDREN — The play of man and 
the animals differs in the same w^ay as their 
“ intelligence.” We regard certain actions 
of the higher animals as playful when they 
take the form of imitations of purposive 
voluntary actions. We know' that they arc 
imitations because the end pursued is only a 
fictitious end — the real end being excitation 
of joyous emotions similar to tlfose which 
follow as secondary effects from genuine 
purposive action. That means, you see, that 
the play of animals is, for all practical pur- 
poses, identical with play among mankind. 
Our own play, at least in its simpler forms 
— €. g., in the play of children — is merely au 
imitation of the actions of every-day life 
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stripped of its original purpose, and result- 
ing in pleasurable emotion. — Wundt Psy- 
chology, lect. 24, p. 357. (Son. & Co., 1896.) 

2629. PLAYHOUSES OF THE BOWER- 

BIRD — Love of the Beaviiful — Esthetic Sense 
in Animals — Stealing of Bright and Attract- 
ive Objects. — Some animals exhibit emo- 
tions of the beautiful. The following is 
Mr. Gould’s description, in extenso, of 
the habits of the bower-bird of New South 
Wales: The extraordinary bower-like struc- 
ture, alluded to in my remarks on the 
genus, first came under my notice in the 
Sydney Miiseum, to which an example had 
been presented by Charles Cox, p]sq. . . . 

On visiting the cedar bushes of the Liver- 
pool Range, I discovered several of thcM* 
bowers or playing-houses on the ground, 
under the shelter of the branches of the 
overhanging trees, in the most retired part 
of tlie forest; they diifored considerably in 
size, some being a third larger tlian others. 
The base consists of an extensive and rather 
convex platform of sticks firmly inter- 
woven, on the center of which the bower 
itself is built. Tliis, like the platform on 
which it is placed, and with which it is in- 
terwoven, is formed of sticks and twigs, but 
of a more slender and flexible description, 
the tips of the twigs being so arranged as to 
curve inwards and nearly meet at the top ; in 
the interior the materials are so placed that 
the forks of the twigs are always presented 
outwards, by which arrangement not the 
slightest obstruction is ollcred to the pas- 
sage of the birds. The interest of this curi- 
ous bower is much enhaneod b\ the manner 
in which it is decorated with the most gaily 
colored articles that can be collected, such as 
the blue tail-feathers of the Rose-hill and 
Pennantian parrakeets, bleached bones, and 
shells of snails, etc.; some of the feathers 
are inserted among the twigs, while others, 
with the bones and shells, are strewed near 
the entrances. The propensity of these birds 
to flyoir with any attractive object is so well 
known to the natives that they always search 
the runs for any small missing article that 
may have been accidentally drop])ed in the 
bush. I myself found at the entrance of 
one of them a small, neatly worked stone 
tomahawk of an inch and a half in length, 
together with some slips of blue cotton rag, 
which the birds had doubtless picked up at 
a deserted encampment of the natives. — Ro- 
manes Animal Intelligence, ch. 10, p. 279. 
(A., 1899.) 

2630. PLEASURE AND PAIN, EX- 
PRESSION OF — Tension or Relaxation of 
Muscles. — In this law of pleasure and pain 
we have the key to the leading varieties of 
expression of the feelings. The organs of 
expression by movement are primarily the 
features, next the voice, lastly the move- 
nients and gestures of the body at large — 
head, trunk, and extremities. In pleasurable 
emotions these are unquestionably rendered 
active; the grimaces, gestures, and attitudes 


show an accession of active power. The 
notable circumstances in this display are 
the general erection of the body, the open- 
ing up of the features, the powerful exer- 
cise of the voice; all showing ^that the ex- 
tensor muscles, which are by far the largest, 
are strongly stimulated. When we have 
surplus energy to expend we stretch and ex- 
tend the body in prefertnee to bending and 
relaxing it ; the weight of the “body itself is 
borne in the one case and not in the other. 
Any additional strain, as in walking, lifting 
weights, rowing a boat, is borne by the 
extensor muscles. It is the size of these 
that makes the muscular figure, the ful- 
ness of the calves, tlie thighs, and the hips. 
On the other hand, pain (not violently 
acute), dejection, depression, leads to the 
relaxation of all these powerful muscles; 
hence a general stooping and collapse of the 
figure, showing that the springs of muscular 
force have dried up. The dilference of the 
two situations, as regards the carriage of 
the whole body, is most marked. Compare 
the victor in a triumph with one of his 
<*aptives — the attitude of the beater w'ith 
the beaten. And as regards the face, how' 
much is suggested by the one descriptive 
trait, ‘‘ Ilis countenance fell”! — Rain Mind 
and Body, ch. 4, p. 17. (Hum., 1880.) 

2631. PLEASURE, STRANGE, IN 
DESOLATION — The Question of the Wilder* 
ness. — The plain as usual consisted of 
gravel, mingled with soil resembling chalk 
in ajjpearance, but very diflerent from it 
in nature. From the softness of these ma- 
terials it was worn into many gulleys. 
There was not a tree, and, excepting the 
guanaco, which stood on tlie hilltop, a 
watchful sentinel over its herd, scarcely an 
animal or a bird. All was stillness and 
desolation. Yet in passing over these scenes, 
witliout one bright object near, an ill-defined 
but strong sense of pleasure is vividly ex- 
cited. One asked liow' many ages the plain 
had thus lasted, and how many more it w^as 
doomed thus to continue. 

None can reply — all seeniB eternal now. 

Tlie wilderness ha.** a mysterious tongue, 

Which teaidies awful doubt. 

— SHKI.LKY, Lines on Mont Slatw. 

— Darwin \at uralist's Voifaqe around the 
World, ch. 8, p. IfiS. (A., ^1898.) 

2632. PLEDGE, UTILITY OF— A Stro7ig 
Initiative. — In the aequisitioii of a new' 
habit or the leaving olf of an old one, we 
must take care to launch ourselves with as 
strong and decided an initiative as possible. 
Accumulate all the possible circumstances 
which shall reenforce the right motives; put 
yourself assiduously in conditions that en- 
courage the new’ w’ay; make engagements 
incompatible with the old; take a public 
pledge, if the ease allows; in short, envelop 
your resolution with every aid you know’. 
This w’ill give your new’ beginning such a 
momentum that the temptation to break 
down will not occur as soon as it otherwise 
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might ; and every day during which a break- 
down is postponed adds to the chances of its 
not occurring at all. — James Talks to Teach- 
ers, ch. 8, p. 67. (H. H. & Co., 1900.) 

2633. I^LEIADES, ORIGIN OF THE 
NAME — The Mariner's Guide in Heaven , — 
The Pleiades [were] doubtless known to the 
rudest nations frouj the earliest times; the 
mariner’s stars — Pleias, awb toC wktlv { from 
irAcr*., to sail), according to the etymolog}' 
of the old sclioliast of Aratus, who is prob- 
ably more correct than those modern writers 
who would derive the name from irAco^ 
plenty. The navigation of the Mediterra- 
nean lasted from May to the beginning of 
November, from the early rising to the early 
setting of the Pleiades. — Humboldt Cosmos, 
vol. iii, p. 141. (H., 1897.) 

2034. POET SHOWS TRUE SCIEN- 
TIFIC INSIGHT— The description given by 
Strabo and Pausanias of this elevation [the 
Hill of Methone, now ^lethana, in the penin- 
sula of Tra^zene] led one of the Roman 
poets, most celebrated for his richness of 
fancy, to develop vic\^ which agree in a re- 
markable manner with the theory of modern 
geognosy. “ Near Troezene is a tumulus, 
steep and devoid of trees, once a plain, now 
a mountain. The vapors enclosed in dark 
caverns in vain seek a passage by which 
they may escape. The heaving earth, in- 
flated by the force of the compressed vapors, 
expands like a bladder filled with air, or 
like a goatskin. The ground has remained 
thus inflated, and the high projecting emi- 
nence has been solidified by time into a 
naked rock.” Thus picturesquely and, as 
analogous phenomena justify us in believ- 
ing, thus truly has Ovid described that 
great natural phenomenon which occurred 
282 years before our era. — IIumroldt Cos- 
mos, vol, i, p. 240. (H., 1807.) 

2635. POETRY HAS EXISTED WITH- 
OUT SCIENCE— Knoivledge Increases Appre- 
ciation of the Order, Ithythm, ajul Beauty of 
Nature . — I do not thus think well, or indeed 
anything, of the doctrine that a poetry 
nursed in utter ignorance of tlie scientific 
aspects of Nature presents us witli an essen- 
tially typical development of the poetic 
faculty. No one can deny that in the ab- 
sence of all scientific knowledge, that fac- 
ulty may be developed to sing in loftiest 
strains and fullest measure. But I enter a 
strong protest against the misrepresenta- 
tion that the s<*ientific f.iculty destroys the 
poetic, or that, of necessity, an .exact' meth- 
od of looking at things should utterly annul 
the sense wheretvith we discover their exter- 
nal beauty or the wondrous and subtle 
rhythm and measure that pervade the uni- 
verse at large.— Andrew Wilson Science 
and Poetry, p. 10. (Hum., 1888.) 

2636. POETRY, INDESTRUCTIBLE 

POWER OF— Science Not to Supersede— The 
Poetry of Science. — ^That Poetry must ever 


assert a powerful influence on man’s estate, 
no reasonable bein^may doubt. It is too 
closely bound up with the personal history 
of man in all stages of civilization, too 
nearly related to his inmost mind, as the 
expression of his deepest emotions, to fall 
into decay even when it lights upon a gross- 
ly utilitarian time. The song of victory, 
tne pa*an of joy, the “ lo triumphe ” of the 
conqueror, or the coronach and lament for 
the dead, are expressions wherein the true 
poetry of our nature bursts forth in spite of 
ourselves; whilst developing from these 
more rugged and primitive sources, as a 
softened stream passes sidewards from a 
niountain torrent, we find the cultured soul 
of the poet communing with Nature, and 
teaching us new and better feelings, and the 
glory of a higher life. It is not saying too 
much, then, to predict that the true mission 
of poetry is that of leading us to see fairer 
aspects of things, to cultivate the beauty- 
sense, and to lead us to see Nature in her 
thousand moods, even if the thoughts it 
evokes are ofttimes “ too deep for tears.” 
Poetry thus becomes the handmaid of cul- 
ture, and still more of religion. Science it 
may never attempt to supersede, altho there 
is and must be a poetry of knowledge. 
. . . But poetry, as the expression of the 

deepest emotions of the human soul, can 
never fade. In her records lie embalmed, 
as in a treasure-house, the thoughts of the 
far-back past, and the noblest sentiments 
which humanity may express. Such are the 
functions of true poesy, and such the mission 
of those 

Who on earth have made ua heira 
Of truth and pure delight by heavenly lays ! 

— Andrew Wilson Science and Poetry, p. 
11. (Hum., 1888.) 

2637. POINTS, DEBATABLE, SET- 
TLED — Many Nebulce Are Star-clusters — Some 
Arc Certainly Gas-clouds. — I have spoken 
hitherto of nebula) as star-cloudlets, and 
unquestionably large numbers of these ob- 
jects are really composed of stars, and give 
forth the same sort of light (in general re- 
spects) as our sun and other single stars. 
But others have been shown by the resea roll* 
e.s of our great physicist. Dr. Huggins, to he 
composed of luminous gas or vapor. The 
famous nebula in Orion is among the num- 
ber thus constituted; so are the diimh-liell 
nebula in Vulpecula, the ring nebula in 
Lyra, and other well-known objects. In the 
southern hemisphere the great nebula in 
Argo has been shown to be gaseous (by 
Captain Herschel), and the fine, irregular 
nebula in the greater Magellanic Cloud is 
another of these gaseous masses. The strange 
objects called the planetary nebuliB are also 
all gaseous, so far as these researches have 
yet extended. — Proctor Our Place amono 
Infinities, p. 227. (L. G. & Co., 1897.) 

2038. POISON, ALCOHOL A— & It affP 
a Food? — The reader of this paper may criti- 
cize th; wording of the question contained 
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in the title, for no one can dispute that al- 
cohol is a poison, that ii can destroy animal 
or vegetable protoplasm, that if taken in 
large doses it produces disease and has a 
paralyzing action, and, like all other poisons, 
if taken in small doses it has a stimulating 
effect. The question, therefore, ought to read: 
Can alcohol, despite its unquestionable toxic 
properties, also act as a food? — Kassowitz 
la Alcohol a Food or a Poison f (a Lecture)^ 
p. 1. (Translation by Mrs. J. H. W. Stuck- 
ENBERQ. ) 

SS030. Phoaphorua Haa 

Closely Similar Effects — Neither To Be 
Classed as a Food, — Since alcohol has a de- 
structive action upon protoplasm, and since 
the process of oxidation of protoplasm is 
intimately connected with its activity, it is | 
self-evident that a diminution in the amount | 
of protoplasm must entail a diminished de- 
composition of protoplasm due to this ac- 
tivity, and hence, also, a diminished oxida- 
tion of its decomposition products. 

That the action of a poison actually can 
lead to such results is plainly evident in the 
consequences of phosphoric poisoning, which, 
precisely like alcoholic poisoning, leads, on 
the one hand, to an increased excretion of 
nitrogen, an expression of toxic destruction 
of protoplasm, and, on the other, to a very 
considerable decrease in the taking in of 
oxygen and the giving out of carbon di- 
oxid. Of course, it is not to be thought of 
that the oxidation of the small quantity ot 
phosphorus ample to produce that effect 
could save fat by withdrawing the oxygen 
at its disposal; rather, it is perfectly clear 
that the protoplasm destroyed by the poi- 
sonous action of phosphorus (while fat is 
split off and nitrogen excreted) can no long- 
er take part in the vital processes of oxi- 
dation. lienee, if we chose to call the toxic 
alcohol a food on the ground that it lim- 
its physiological processes of oxidation by 
means of destroying protoplasm, we should 
be obliged to declare phosphorus a much 
more valuable food, because much smaller 
doses diminish the normal processes of oxi- 
dation by destroying protoplasm. But even 
the most rigid doctrinaire could scarcely be 
made to agree with this view. — Kassowitz 
Is Alrohol a Food or a Poison f (a Paper), 
p. 13. (Translation by Mrs. J. II. W. 
yTUC’KENIiERG.) 

2040. POrSON OF CAYENNE— -Aids to 
Digestion — Dinner Pills — Attempt to Evade 
Penalty of Ovcrindulgcnce — Illness in In- 
dia . — the mere condiment is a stimulating 
drug that does its work directly upon the 
inner lining of the stomach by exciting it to 
increased and abnormal activity. A dys- 
peptic may obtain immediate relief by using 
Cayenne pepper. Among the advertised pat- 
ent medicines is a pill bearing the very 
ominous name of its compounder, the active 
constituent of which is Cayenne. Great re- 
lief and temporary comfort are commonly 
obtained by using it as a ** dinner pill.” . If 


thus used only as a temporary remedy for 
an acute or temporary or exceptional at- 
tack of indigestion, all is well, but the Cay- 
enne, whether taken in pills or dusted over 
the food or stew'cd with it in curries or any 
other wise, is one of the most cruel of slow 
poisons w'hen taken habitually. Thousands 
of poor wretches are crawling miserably to- 
wards their graves, the victims of the mul- 
titude of maladies of both mind and body 
that are connected with chronic, incurable 
dyspepsia, all brought about by the habitual 
use of Cayenne and its condimental cousins^ 

The usual history of these victims is that 
they began by overfeeding, took the condi- 
ment to force the stomach to do more than 
its healthful amount of work, using but a 
little at first. Then the stomach became 
tolerant of this little, and demanded more; 
then more, and more, and more, until at 
last inflammation, Tileeration, torpidity, and 
finally the death of the digestive powers, ac- 
companied with all that long train of mise- 
ries to which I have referred. India is their 
special fatherland. — Williams Chemistry of 
Cookery f ch. l.^, p. (A., 1900.) 

2041, POISONING, CUMULATIVE, 
FROM SUPPOSEDLY INNOCENT SUB- 
STANCE— JBoraetc Arid aa a Preservative of 
Milk. — Boraeic acid is one of the most use- 
ful antiseptics with wliich to wash sore eyes 
or preserve tinned foods or milk. It is not 
a strong germicide, but an unirritating and 
effective w’ash. Many eases of its addition 
to milk have found their way into the law 
eourt.s, owing to cumulative poisoning, and 
it should only be used with the very great- 
est care as a food preservative. — N favmax 
Bactn Ui. ch. 9, p. 32*2. (G. P. P., 1800.) 

2342. POISONS OF MICROBES MU- 
TUALLY DESTRUCTIVE— of 

Baeteria. — Whatever [direct] opposition one 
species affords to another it is able to exer- 
cise by means of its poisonous properties. 
These are of two kinds. There is, as is now’’ 
widely known, the poisonous product named 
the toxin. . . . There is also in many 

species, as Dr. Klein has pointed out, a 
poisonous constituent or constituents in- 
cluded in the body protoplasm of the bacil- 
lus, and whicli he therefore term.s the i«- 
traeellular poison. Xow% wdiilst the former 
is different in every species, the latter may 
be a property common to several species. 
Hence those having a similar intracellular 
poison are antagonistic to each other, each 
member of such a group being unable to live 
in an environment of its own intracellular 
poison. Further, it has been suggested that 
there arc organisms possessing only one poi- 
sonous property, namely, their toxin--for 
example, the bacilli of tetanus and diph- 
theria — whilst there are other species, as 
above, possessing a double poisonous prop- 
erty, an intracellular poison and a toxin. 
In this latter class w'ould be included the 
bacilli of anthrax and tubercle. — Newman 
BacterlOy ch. 1, p. 34. (G. P. P., 1899.) 
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2043. POLARIZATION OF LIGHT — 

Tourmalin Quenches All hut One Set of 
Vibrations— Two Crossed Plates Produce 
Darkness , — We may begin the study of the 
polarization of light, with ease and profit, 
by means of a crystal of tourmalin. But 
we must start with a clear conception of an 
ordinary beam of light. It has been al- 
ready explained that the vibrations of 
the individual ether- particles are executed 
across the line of propagation. In the case 
of ordinary liglit we are to figure the ether- 
particles as vibrating in all directions, or 
azimuths, as it is sometimes expressed, 
across this line. Now, in the case of a plate 
of tourmalin cut parallel to the axis of the 
crystal, a beam of light incident upon the 
plate is divided into two, the one vibrating 
parallel to the axis of the crystal, the other 
at right angles to the axis. The grouping 
of the molecules and of the ether associated 
with the molecules reduces all the vibra- 
tions incident upon the crystal to these two 
directions. One of these beams, namely, 
that w’hose vibrations are perpendicular to 
the axis, is quenched ^dth exceeding rapid- 
ity by the tourmalin. To such vibrations 
many specimens of the crystal are highly 
opaque, so that, after having passed tlnx)ugh 
a very small thickness of the tourmalin, 
the light emerges with all its vibrations 
reduced to a single plane. In this condition 
it is w’hat we call plane polarised light. 

A moment’s reflection will show that, if 
what is here stated be correct, on placing 
a second plate of tourmalin witli its axis 
parallel to the first, the light wdll pass 
through both; but that, if the axes be 
crossed, the light that passes through the 
one plate will be quenched by the other, 
a total interception of the light being the 
consequence. — Tyxoaij. f.erturcs on Inght, 
lect. 3, p. 115. (A., 18Jh?.) 

2644. POLITICS AN EDUCATION— 

Jncnasing Knowledge of Social Laws — Pro- 
vision against Pauperism . — The very at- 
tempt of the working classes to govern 
through combination their own affairs, and 
to determine their owm condition, is an edu- 
cation in itself. On the extended scale on 
which that attempt is being made it must 
accustom them to consid(?r great general 
causes, and to estimate the manner and 
the degree in which tliese can be effected 
by the methods of adjustment. Last, not 
least, it must lead them to study and to 
recognize the moral duties which are indeed 
the most fundamental of all natural Jaws. 
For it ought to be remembered that the first 
and most important object of combinations 
is one against wLich there can be no oppo- 
sition founded on the doctrines of economic 
science. That object is to secure for the 
w’orking classes those provisions against 
misfortune, sickness, accident, and age which 
are amongst the first duties of all organized 
societies of men. How far through such 
agency the causes of pauperism may be suc- 


cessfully attacked is a question on which 
we are only entering. In like manner, the 
conditions and limitations under which com- 
bination may succeed in blending the func- 
tions and in uniting the profits of capital 
and of labor — this also is a question to be 
determined by natural laws, not yet fully 
explored or understood. — Argyll Reign of 
Law, ch. 7, p. 226. (Burt.) 

2645. POLLUTION AT THE SOURCE 

— Foul Springs and Wells Spread Disease, 
— Gathering-grounds are frequently the lo- 
cality of the pollution. The recent Maid- 
stone epidemic is an example. Here some 
of the springs supplying the towm with wa- 
ter were contaminated by scweral typhoid 
patients. Frequently on the gathering- 
ground one may find a number of houses 
the waste and refuse of which will furnish 
ample surface pollution, which in its turn 
may readily pass into a collecting reservoir 
or a w’ell. ()nly recently the writer inves- 
tigated the cause of typhoid in a large coun- 
try house, and traced it to pollution of the 
private w’ell by surface w^ashings from the 
stable quarters. Leakage of house-drains 
into wells is not an infrequent source of 
contamination. — Newman Bacteria, ch. 2, p. 
82. (G. P. P., 1895).) 

2646. POLYGAMY NOT PRIMEVAL- 

(icncral Egualily of the Sexes . — We have 
seen that the cruel treatment of the female 
sex is almost universal among savages, and 
that it is entirely unknown among the low’er 
animals. It is in the highest degree im- 
probable and unnatural to supj)ose that this 
habit can have been primeval. Put the 
same considerations carry us a great deal 
farther. They raise a i)resumption in favor 
of the later origin of other habits and cus- 
toms w'hich are not confined to the savage 
state, but have prevailed and <lo now prevail 
among nations comparatively civilized [such 
as polygamy aiid marriage by capture.] 
There can have been no polygamy when 
as yet there W'as only a single pair, or when 
there w’ere several single pairs widely sepa^ 
rated from each other. The presumption, ii 
not the certainty, therefore, is that primeval 
man must have been monogamous. It is a 
presumption supported by the general equal- 
ity of the sexes in respect to the num- 
bers born, wdth only just such an excess of 
the male sex as tends to maintain tluit 
equality against the greater risks to life 
arising out of manly pursuits and duties. 
Thus the facts of Nature point to polygamy 
as in all probability a departure from the 
habits of primeval times. — Argyll Unity 
of Nature, ch. 10, p. 220. (Burt.) 

2647. POTTER'S WHEEL KNOWN 

FROM EARLY ANTIQUITY— All power at 
first was hand power; the machinery of 
the world was . moved only by human mus- 
cle.s. .. . . Winds and water currents 

gradually have been domesticated for human 
uses in savagery. The study of these is 
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essential to a knowledge of industrial prog- 
ress. The Zufii woman’s extremely simple 
potter’s wheel, which is nothing more than 
the turning of her vessel about in a box 
of dry sand as the work goes on, is only 
a little more rude than the fashion in the 
interior of China of putting a lump of clay 
on the top of a revolving shaft which they 
turn w'ith one hand while the pot is formed 
with the other. The potter’s wheel was 
known in the world from high antiquity. 
The Africans push a mass of clay around 
with one hand and form it with the other. 
— ^Mason Aboriginal American Mechanics 
(Memoirs of the International Congress of 
Anthropology, p. 80). (Sch. R. C.) 

264:8. POTTERY, ANCIENT, MOD- 
ELED ON BASKETWORK — Prompted, it 
may be, by the very act of making a coiled 
basket, the ancient potter rolled out a fillet 
or slender cylinder of prepared paste about 
the thickness, say, of a chalk crayon. Every 
one who reads these lines has more than 
once seen children playing with putty, roll- 
ing it out into fillets and then coiling it. The 
cook also makes little cakes after the same 
process, and the tidy housewife supplies 
herself thus with mats for her tables. 

The ancient potter also coiled her fillet of 
soft clay around and ardund in an orderly 
manner, pinching as she w^ent. . . . This 
work was done occasionally on the outside 
of a basket, bowl, or another vase. But the 
work was more frequently built up by the 
hands, guided chiefly by the eye, until the 
vessel was finished. Luckily for tlie student, 
many vessels are left in the corrugated con- 
dition produced by the pinching and coiling. 
Those examples not only show the process 
here referred to, but they evidence a mar- 
velous variety of finger-nail and finger-tip 
work. — ^Mason Woman^s Share in Primitive 
Culture, ch. 5, p. 98. (A., 1894.) 

2646. POTTERY, IMPORTANCE OF, 
TO PRIMITIVE MAN— Before the intro 
duction of metallic vessels the art of the 
plotter was more important even than it is 
at present. Accordingly, the sites of all 
ancient habitations are generally marked 
by numerous fragments of pottery; this is 
as true of the ancient Indian settlements 
as of the Celtic towns of England or the 
lake villages of Switzerland. — Avehury Pre- 
historic Times, ch. 8, p. 242.* (A., 1000.) 

2660. POTTERY, ORIGIN OF, LOST IN 
PREHISTORIC TIMES— The Pottefs Wheel 
in Egypt — A Type of Creation — Hand made 
Pottery in Hebrides, — In Europe, as any 
museum of antiquities show^s, the funeral 
'irns and other earthen vessels of the Stone 
and Bronze ages were hand-made; and even 
now tourists who visit the Hebrides buy 
^'arthen cups and bowls of an old woman 
wbo makes them in ancestral fashion with- 
out a potter’s wheel, and ornaments them 
'vith lines drawn with a pointed stick. Yet 
Ibo potter’s wheel was known in the world 


from high antiquity . . . , as shown in 
the wall-paintings of the Tombs of the 
Kings. It is seen that they turned the 
wheel by hand. So the Hindu potter is 
described as now going down to the river- 
side when a flood has brought him a deposit 
of fine clay, when all he has to do is to 
knead a batch of it, stick up his pivot in the 
ground, balance the heavy wooden table 
on the top, give it a spin round, and set to 
work. It was an improvement on this sim- 
plest wheel to work it from below by the 
foot, and in our potteries a laborer drives 
it with a wheel and band, but the ,Tf;^'^vCipio 
remains unchanged. As we watch ; um- 
tiring pleasure the potter with this siuqnle 
machine so easily bringing shape out of 
shapelessness, we can well understand how 
in the ancient world it seemed the very type 
of creation, so that the Egyptians pictured 
one of their deities as a potter molding 
man on the wheel. — Tylor Anthropology, 
ch. 11, p. 274. (A., 1899.) 

2661. POTTERY, PRIMITIVE — 77ie 

Work of JVornan — Mmde To Meet the De- 
mand for Cookhig. — W'omen were the first 
ceramic artisans and developed all the tech- 
nic, uie forms, and the uses of pottery. The 
iiiv’entions concerned in this industrial prog- 
ress are far-reaching in their own extent, 
in the influence which they have had in the 
refinement and development of Avonien, and 
in the rewards of happiness which they 
brought to the races and tribes favored by 
their presence. . . . Pottery or earlier 

substitutes therefor had no place in the 
kitchen until the mush-making or meat- 
seething i^tage of cookery had arrived. — 
Mason Woman^s Share in Primitive Culture, 
ch. 5, p. 91. (A., 1894.) 

2662. Once Made by Wom- 

en, Still Made for Women. — Long ago wom- 
en made pottery for themselves to Avear 
out and only a little for the convenience 
or delight of men. The very first woman 
that made pottery, perhaps, set the vessel 
tm her liead and went to the spring for 
water. A procession of women have been 
walking about over the earth ever since 
with jars on their heads. This first woman 
used another jar to cook food and another 
to serve it, and another to keep it clean 
and away from vermin and insects. Pray, 
what are millions of her great-grandchildren 
doing this very day but the selfsame things? 
It matters not wdio makes pottery, they are 
making it for Avomen. Their convenience 
alone is consulted in its form, its temper 
and material. Its decorations are borrowed, 
and, tho her hands be no longer griiiied 
with the paste, her wants and her imagina- 
tion preside over the wheel. — Mason Wom- 
an's Share in Primitive Culture, ch. 5, p. 
113. (A., 1894.) 

2663. POVERTY AND THE STARS— 

Enthusiasm for Seienee — A Life Course 
Changed. — It was not without a struggle 
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that he [Bessel] resolved to exchange the 
desk for the telescope. His reputation with 
his employers was of the highest; he had 
thoroughly mastered the details of the busi- 
ness, which his keen, practical intelligence 
iollowcd with lively interest; his years of 
apprenticesliip were on the point of expiring, 
and an immediate and not unwelcome pros- 
pect of comparative affluence lay before him. 
The love of science, however, prevailed; he 
chose poverty and the stars, and went to 
Lilienthal with a salary of a hundred tha- 
lers yearly. Looking back over his life’s 
woi^c long afterwards declared that 

the latest service which he had rendered 
to astronomy was that of having discerned, 
directed, and promoted the genius of Bessel. 
— Clerke Hifiiorif of Astronomyy pt. i, ch. 
2, p. 36. (Bl., 1893.) 

2054. POWER ACCOMPANIES COM- 

PLEXITY — Co7ivolutions Few in Idiot’s Brain 
— Reversion to Animal Type. — Mr. Marshall 
has recently examined and described the 
brains of two idiots of European descent. 
He found the convolutions to be fewer in 
number, individually less complex, broader 
and smoother than in the a])es. “ In this 
respect,” he says, “the idiots’ brains are even 
more simple than that of the gibbon, and 
approach that of the baboon.” The con- 
dition was the result neither of atrophy nor 
of mere arrest of growth, but consisted es- 
sentially in an imperfect evolution of the 
cerebral hemispheres or their parts, de- 
pendent on an arrest of development. The 
proportion of the weight of brain to that 
of body was extraordinarily diminished. 
VVe learn, then, that when man is born with 
a brain no higher — inde<‘d, lower — than that 
of an ape, he imi}' have the convolutions 
fewer in number, and individually less com- 
plex, than they are in the brain of a chim- 
panzee and an orang; the human brain may 
revert to or fall below that type of develop- 
ment from which, if the theory of Darwin 
be true, it has gradually ascended by evolu- 
tion through the ages.— :Maud.sley Rody 
and Mind, lect. 2, p. 46. (A., 1808.) 

2055. POWER, CONSTRUCTIVE, OF 
LOWER ORGANISMS— Worms Build Tunnels 
Lined irith Cement . — The buriows [of earth- 
worms] run down perpendicularly, or more 
commonly a little obliquely. . . . The walls 
of fresh burrows are often dotted with little 
globular pellets of voided earth, still soft 
and viscid, and these, as it appear.s, are 
spread out on all sides by the worm as it 
travels up or down its burrow.* The lining 
thus formed beconn*s very compact and 
smooth when nearly dry, and closely fits the 
worm’s body. The minute reflexed bristles 
which project in rows on all side.s from 
the body thus have excellent points of sup- 
port, and the burrow is rendered w'cll adapt- 
ed for the rapid movement of the animal. 
The lining appears also to strengthen the 
walls, and perhaps saves the worm’s body 
^rom being .sci -itched. I think so because 


several burrows which passed through a 
layer of sifted coal-cinders spread over turf 
to a thickness of inch, had been thus 
lined to an unusual thickness. In this case 
the worms, judging from the castings, had 
pushed the cinders away on all sides and 
had not swallo^ved any of them. In another 
place burrows similarly lined passed through 
a layer of coarse coal-cinders 3% inches in 
thickness. VVe thus see that the burrows 
are not mere excavations, but may rather 
be compared with tunnels lined with cement. 
— D.4BW1N Formation of Vegetable Mold, ch. 
2, p. 32. (Hum., 1887.) 

, 2050. POWER, ECONOMY OF— Aw<o- 

matic and Voluntary Actions of the Oyster. 
— Look at the empty valve or shell from 
which you have just removed its tenant 
[the oyster]. You notice the oval impression 
on the inside of the valve showing where 
the muscle w'as attached, and you observe 
on the other and companion valve the neigh- 
bor impression. Between the two valves of 
the shell, then, there stretches this strong 
band of muscular fibers, so strong that it 
ret|uire3 the deft hand of the oyster-opener 
to detach them. This muscle, which closes 
the valves and keeps them shut, is called the 
“abductor”; and while our oyster has but 
one, the mussels themselves possess two. 
It is a voluntary muscle this of the oyster, 
and quite as much at the command of the 
animal as your ow'n biceps is placed under 
your behest. 

But the abductor muscle of the oyster is 
not an organ w'hich is frequently in use. 
If the shell is closed by its action, how, you 
inquire, are the valves opened? Look once 
again at the empty shell. You observe at 
its beak or ape.x the remains of a brownish 
substance. That is the “ ligament ” of the 
shell. It is an elastic band, wdiich is put 
on the stretch when the shell is closed by the 
abductor muscle. If that muscle rela.xes, 
you see wdiat will happen. The elastic liga- 
ment will come into play, and by that elas- 
ticity will keep the shell open. ^ 

Now', as an open shell is the oyster’s nat- 
ural condition, we can note in this contri- 
vance a .saving of power. The shell is kept 
unclosed by the purely elastic and mechan- 
ical action of the ligament. The oyster has 
no need to bother itself over this duty. But 
it is when the more unusual work of closing 
the shell has to be accomplished that the 
vital and muscular act comes into play- 
Then the muscle acts, and “ shuts up shop,” 
so to speak, without delay. Nature is al- 
ways economical in her distribution of pow- 
er, and our oyster is kept gaping without 
the expenditure of any vital activity. — Wil- 
son Glimpses of Nature, ch. 4, p. 18. (Hum., 
1892.) 

2657. POWER, ENORMOUS, STORED 
IN COAL — Measured by Comparison with Hu- 
man Labor . — The most important source of 
mechanical power among those we have men- 
tioned, and which promises almost to super- 
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sede all others, is that of burning coal. This 
material, like a watch wound up, is matter 
in a state of power, or in a state of unstable 
equilibrium, ready to rush into combination 
with the oxygen of the atmosphere as soon 
as the initial action is given, and to evolve 
power in the form of heat until the whole 
is consumed. It has been proved that on 
an average four ounces of coal is sullicient 
to draw, on a railway, one ton a mile. It 
has also been found by experiment that a 
man working on a tread-mill continuously 
for eight hours will elevate one and a half 
million of pounds one foot high. Now, good 
Cornish engines will perform the same work 
by the expenditure of the power of a pound 
and a half of coal. It follows from these 
data that about five tons of coal would 
evolve as much power during its combustion 
as would be equal to the continued labor of 
an able-bodied man for twenty years, at the 
rate of eight hours per day; or, in other 
words, to the average power of a man during 
the active period of his life. Providence 
has therefore stored away in the form of 
coal, for the use of man, an incalculable 
amount of mechanical power. Beneath the 
soil of our own great coal-basins there re- 
poses power equivalent to the united force 
of myriads of giants, ready (like Alcddin’s 
genius) to be called into activity by the 
lamp of science, and as its obedient slave 
to build cities, to transport palaces, or to 
remove mountains. There is no othcF loco- 
motive p<iwer over which man has any pros- 
pect of control in the least degree compara- 
ble with this. — Hexky Impi'ovcmcnt of the 
Mechanical .Irf.s, Scientific Writings, vol. i, 
p. 314. (Sm. Inst., 188(). ) 

2658. POWER, EXPULSIVE — Comets 
Shot Forth from Stars — Promt bg Para- 
bolic Orbits . — Every comet or meteor which 
follows a parabolic orbit possesses a velocity 
greater than that which the sun's attraction 
could give it, and it certainly enters the 
sphere of the solar attraction with a con- 
siderable original velocity. There is, then, 
no other way of explaining the interstellar 
velocities of comets and hyperbolic bolides 
but by tracing back their course to the time 
when their substance was projected from 
a star with a velocity exce<*ding by several 
miles per second that with which a body 
would reach that star if it had been drawn 
by gravity alone from an infinite distance. — 
Tlammahion Popular Astro^iomg, bk. v, eh. 
3, p. 527. (A.) 

2650. POWER, IMPULSIVENESS A 
SOURCE OF — Readiness and Promjdness 
Achieve — Contrasted Advantages of the Re- 
flective Character . — As mental evolution goes 
on, the complexity of human consciousness 
Rrows over greater, and with it the multi- 
plication of the inhibitions to which every 
impulse is exposed. But this predominance 
inhibition has a bad as well as a good 
Side; and if a man's impulses are in the 
liiain orderly as well as prompt, if he has 


courage to* accept their consequences, and 
intellect to lead them to a successful end, 
ho is all the better for his hair-trigger or- 
ganization, and for not being “ sicklied o’er 
with the pale cast of thought." Many of 
the most successful military and revolution- 
ary characters in history have belonged to 
this simple but quick-witted, impulsive type. 
Problems come much harder to reflective 
and inhibitive minds. They can, it is true, 
.solve much vaster problems, and they can 
avoid many a mistake to which the men of 
impulse are exposed. But when the latter 
do not make mistakes, or when they are 
always able to retrieve them, theirs is one 
of the most engaging and indispensable of 
human types. — .James Psychology, vol. ii, 
ch. 2G, p. 538. (H. II. & Co., 1899.) 

2600. POWER LOST IN TRANSMIS- 
SION — Reflection of Light Oiily Partial . — In 
all cases where the light is incident from 
air upon the surface of a solid or a liquid, 
or, more generally still, when the incidence 
is from a less highly refracting to a more 
highly refracting medium, the reflection is 
jKirtial. In this case the most powerfully 
reflecting .substances either transmit or ab- 
sorb a portion of the incident light. At a 
perpendicular incidence water rellect.s only 
18 rays out of every 1,000; glass reflect.s 
only 25 rays, while mercury reflects CG6. 
When tin* rays strike the .surface oblique- 
ly the reflection is augmented. At an 
incidence of 40®, for example, water re- 
flects 22 rays, at 00® it reflects 05 rays, 
at 80’ o33 rays; while at an incidence of 
89 where the light almost grazes the 
surface, it reflects 721 rays out of every 
1,000. Thus, as the obliquity increases, the 
reflection from water approaches and finally 
quite overtakes the reflection from mercury; 
but at no incidence, however great, when 
the incidence is from air, is the reflection 
from water, mercury, or any other substance 
total. — Tyndali. Lectures on Light, lect. 1, 
p. 17. (A., 18P8.) 

2661. POWER, MECHANICAL, IN THE 
SUN'S RAYS — TAc Noontide Sunshine of 
Manhat tan Would Drive .ill the Engines of 
the World . — From recent measures it ap- 
pears that from every square yard of the 
earth exposed perpendicularly to the sun's 
rays, in the absence of an absorbing atmos- 
phere, there could be derived more than 
one horse-power, if the heat were all con- 
verted into this use, and that even on such 
a little area as the island of ^lanhattan, or 
that occupied by the city of London, the 
noontide heat is enough, could it all be util- 
ized, to drive all the steam-engines in the 
world. It will not be surprising, then, to 
hear that many practical men are turning 
their attention to this as a source of pow’er, 
and that, tho it has hitherto cost more to 
utilize the power than it is worth, there is 
reason to believe that some of the greatest 
changes which civilization has to bring may 
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yet be due to such investigations. — L angley 
.Veto Astronomy, ch. 4, p. 111. (H. M. & 

Co., 1896.) 

2002. POWER NOT PRODUCED BY 
MACHINE— jT/ie Crase of Perpetual Motixm^--^ 
It was an old notion that power could be 
gained by machinery, and many men have 
spent years of time as well as fortunes in 
pursuing this will-o’-the-wisp, which, if true, 
would enable us to construct a machine that 
would propel itself. From their standpoint 
an animal or a man seemed to be a realiza- 
tion of a perpetual motion. They did not 
take into account the fact that the food 
which an animal eats and the air that it 
breathes sustain the relation, in a sense, to 
animal locomotion that coal burned under 
a boiler does to the propulsion of a steam- 
engine. In both cases there is oxidation 
caused by the union of oxygen with the 
carbon, the result of which is the produc- 
tion of heat. Many ingenious automatons 
were constructed that would simulate the 
movements of men and animals in the 
performance of certain kinds of work; and 
their ingenious constructors had jn view 
the solution of a greater problem than that 
of the construction of a mere mechanical 
toy. — Elisha Gray Na fare’s Miracles, vol. 
ii, eh. 2, p. 23. (F. H. & H., 1900.) 

2003. POWER NOT PROPORTIONED TO 
SIZE — Bacteria Inconceivably ilimufe.— This 
[the coccus] is the group of round cells 
They vary in size as regards species and 
as regards the conditions, artificial or nat- 
ural, under which they have been grown. 
Some are less than 75^775 of an inch in diam- 
eter; others are half as large again, if the 
word ** large ” may be used to describe such 
minute objects. No regular standard can 
be laid down as reliable with regard to their 
size. Hence the subdivisions of the cocci are 
dependent not upon the individual elements 
so much as upon the relation of those ele- 
ments to each other. — Newman Bacteria, ch. 
1, p. 8 . (G. P. P., 1890.) 

2064. POWER OF ADAPTATION— 

What is a Common Plant ” f — What,” 
said Professor Liiidley, fifty years ago, “ is 
a ‘common’ plant but one which can grow 
and propagate itself in almost any kind of 
soil, and under almost every range of tem- 
perature; and what is a ‘rare’ plant but 
one which cannot flourish and produce seed, 
except under certain special conditions?” 
Every botanist knows that among our ow^n 
wild plants, Rosa, Ruhus, and’ Halix are 
alike the most •“ variable ” and the most 
“common” types; “common,” because they 
have the capacity for adapting themselves 
to different conditions of growth ; “ vari- 
able,” because of the influence of those vary- 
ing conditions upon their organization. Out 
of the forma of rose, bramble, and willow, 
ranked as “ varietal ” by Mr. Pentham, oui 
ablest student of them, previ uis sygtematists 


had created more than three hundred “ spe- 
cies.” — C abpentee Mature and Man, lect. 15, 
p. 437. (A., 1889.) 

2665. POWER OF A GREAT TEACHER 

— Work of Agassiz in America — Influence 
Long Enduring, — With the possible excep- 
tion of the elder Silliman, the influence of 
Louis Agassiz on the development of science 
in our country has been greater than that 
of any other single man. . . . The son 
of a Protestant clergyman, he was born in 
Switzerland in 1807, and his early academic 
education was obtained in Bienne, Lausanne, 
and Zurich, whence he passed to the great 
German universities of Heidelberg, Munich, 
and Erlangen. Even in those days he was 
a leader. ... In 1846 an invitation to 
deliver a course of lectures before the Lowell 
Institute in Boston was obtained for him 
through the interest of his friend, Sir 
Charles Lyell, and he agreed, with Mr. John 
A. Lowell, to give a course of lectures on 
the “ Plan of the Creation,” especially in the 
animal kingdom. He arrived in Boston in 
October, and in December delivered his first 
lecture. “ He carried his audience captive.” 

. . . Enthusiastic audiences greeted him 

in New York, Philadelphia, Charleston, and 
elsewhere, and yielding to the irresistible 
opportunities oflered to him he severed the 
tics that bound him to the land of his birth, 
and accepted the chair of zoology and ge- 
ology in the Lawrence Scientific School. 

Gu\^ot, his friend from boyhood, in speak- 
ing of the immense power he exerted in this 
country in spreading the taste for natural 
science and elevating the standard, says : 

“ How many leading students of Nature 
are found to call themselves his pupils, and 
gratefully acknowledge their great indebted- 
ness to his judicious training? How many 
who now occupy scientific chairs in our pub- 
lic institutions multiply his influence l>y 
inculcating his methods, thus rendering fu- 
ture success sure.” 

In this connection I want to quote from 
a letter of one of his students who wrote 
me concerning his teaching as follows: 

“ The ideal of a young scientific student, 
and of every great teacher, is a devotion to 
scientific research for its own sake. Agassiz 
had that ideal extraordinarily developed, and 
on that account the student was drawn to 
him and felt in a corresponding degree a 
great influence on his life. Agassiz made 
many and importcant contributions to sci- 
ence, but the greatest of all was a life which 
embodied the ideal that scientific researdi 
is an unselfish study of truth for truth’s 
sake. Every student who was brought in 
contact with Agassiz recognized this ideal, 
and was profoundly influenced by it.” 

The Museum of Comparative Zoology 
Cambridge is his most conspicuous monu- 
ment, but his influence, more powerful than 
bricks or mortar, will live forever. 

A boulder from the glacier of the Aar 
marks hjs last resting-place in Mount Au- 
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burn, and so “ the land of his birth and the 
land of his adoption are united in his 
grave/^ — Marcus Benjamin Early Presi- 
dents of the American Association ( Proceed- 
ings of Amer, Assoc, for the Advance- 
ment of Science, 1809). 

2666. POWER OF AIR-CURRENTS— 
Birds and Insects Blown off Shore — Insects 
Borne to Mountain-tops. — Small singing 
birds, and even butterflies (as I have myself 
witnessed in the Pacific), are often met 
with at great distances from the shore dur- 
ing storms blowing off land. »In a similar 
manner insects are involuntarily carried into 
the higher regions of the atmosphere, to an 
elevation of 17,000 to 19,000 feet above the 
plains. The light bodies of these insects 
are borne upwards by the vertically ascend- 
ing currents of air caused by the heated con- 
dition of the earth^s surface. M. Boussin- ' 
gault, an admirable chemist, who ascended 
the Gneiss Mountains of Caracas, while hold- 
ing the appointment of Professor in the 
newly established Mining Academy at Santa 
F6 de Bogotfl, witnessed, during his ascent 
to the summit of the Silla, a phenomenon 
which confirmed in a most remarkable man- 
ner this vertical ascent of air. lie and his 
companion, Don Mariano dc Rivero, observed 
at noon a number of luminous, whitish 
bodies rise from the valley of Caracas to the 
summit of the Silla, an elevation of 5,755 
feet, and then sink towards the adjacent 
seacoast. This phenomenon was uninter- 
ruptedly prolonged for a whole hour, when 
it was discovered that the bodies, at first 
mistaken for a flock of small biids, were a 
number of minute balls of grass - haulm. 
Boussingault sent me some of this grass, 
which was immediately recognized by Pro- 
fessor Kunth as a species of Vilfa, — Hum- 
boldt Views of yaturc, p. 232. (Bell, 1890.J 

2667. POWER OF CONTROLLED IN- 

TENSITY — ImpulsiveTiess Easy. — The high- 
est form of character, however, abstractly 
considered, must be full of scruples and in- 
hibitions. But action, in such a character, 
far from being paralyzed, will succeed in 
energetically keeping on its way, some- 
times overpowering the resistances, some- 
times steering along the line where they 
lie thinnest. . . . The mind of him 

whose fields of consciousness are complex, 
and who, with the reasons for the action, 
sws the reasons against it, and yet, instea«l 
of being palsied, acts in the way that takes 
tile whole field into consideration — such a 
mind is the ideal sort of mind that we 
should seek to reproduce in our pupils. 
Purely impulsive action, or action that pro- 
ceeds to extremities regardless of conse- 
quences, on the other hand, is the easiest 
action in the world and the lowest in type. 
— James Talks to Teachers, ch. 15, p. 179. 
(H. H. & Co., 1900.) 

2668. POWER OF ELEMENTAL FOR- 
CES Nature* B Glassmaking — FuIguriteB — 
^lan*s Imitations Feeble. — In a broad band 


of sand-hillocks [near the Rio Plata] . . . 

I found a group of those vitrified, siliceous 
tubes which are formed by lightning enter- 
ing loose sand. These tubes resemble in 
every particular those from Drigg, in Cum- 
berland, . . . one of which was traced 

to a depth of not less than thirty feet. The 
internal surface is completely vitrified, glos- 
sy, and smooth. . . . Their circumference 
is about two inclics, but in some fragments, 
which are cylindrical and withou#any fur- 
rows, it is as much as four inches. . . . 

At Paris M. Hachette and M. Beudant suc- 
ceeded in making tubes, in most respects 
similar to these fulgurites, by passing very 
strong shocks of galvanism through finely- 
powdered glass. . . . One tube, formed 

with pounded glass, was very nearly an inch 
long, namely, .982, and had an internal di- 
ameter of .019 of an inch. When we hear 
that the strongest battery in Paris was used, 
and that its power on a substance of such 
easy fusibility as glass was to form tubes 
so diminutive, we must feel greatly aston- 
ished at the force of a shock of lightning 
which, striking the sand in several places, 
has formed cylinders, in one instance of at 
least thirty feet long, and having an internal 
bore, where not compressed, of full an inch 
and a half; and this in a material so ex- 
traordinarily refractory as quartz! — Dar- 
win Naturalises Voyage around the ‘World, 
ch. 3, p. 58. (A., 1898.) 

2669. POWER OF EVIL DEPENDENT 

ON WHAT IT FINDS— Haderia Produce Dia- 
ease in Disordered System . — It has been 
known for some time past that not all w’a- 
ter.s polluted with disease-germs produce 
di.sease. . . . This may depend upon the 

infective agent, its quantity and quality, 
the body being able in many cases to resist 
a small dose of poison. It is, however, nec- 
essary to infection, especially in water-borne 
disea.se, that the tissues shall be in some 
degree disordered. The perverted action of 
the stomach influences the acid secretion of 
the gastric juice, through which bacilli might 
then pass uninjured. I^irticularly must this 
be so in the liacillus of cholera, which is 
readily killed by the normal acid reaction 
of the stomach. — Newman Bacteria, ch. 2, 
p. 83. (G. P. P., 1899.) 

2670. POWER OF EXPANSION— Bun - 

ker B i ll Mon urn m t Bent by S unsh ine . — Every 
day when the sun shines the top of Bunker 
Hill monument is thrown out of plumb sev- 
eral inches by the power of expansion. The 
same is true of any tower or shaft construct- 
ed in the same way. The aide that the sun’s 
rays fall upon is expanded, w’hile the oppo- 
site rem.ains practically the same. All the 
molecules on the sunny aide are thrown into 
greater activity, and . require more 
space in W'hich to move. This causes the 
column to bend aw’ay from the sun in the 
form of a curve. — Elisua Gray Nature*s 
Miracles, vol. ii, ch. 14, p. 120. (F. H. & 

H., 1900.) 
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2671. POWER OF EXPECTANT AT- 
TENTION— Word ^^Sig- 
naV* — The following remarkable example 
. , . was mentioned to the writer by the 

late Sir Edward Codrington: 

When a young man, he was serving as 
signal-lieutenant under Lord Hood at the 
time of the investment of Toulon; and being 
desirous of obtaining the favorable notice 
of his commander, he applied himself to his 
duty — thfc of wa telling for signals made by 
the “ lookout frigates — with such energy 
and perseverance that he often remained on 
deck eighteen or nineteen hours out of the 
twenty-four, going below only to sU‘ep. 
During the few hours which he spent in re- 
pose his slumber was so profound that no 
noise of an ordinary kind, however loud, 
would awake him, and it used to be a favor- 
ite amusement with his comrades to try 
various experiments devised to test the 
soundness of his sleep. Ilut if the word 
“ signal ” was even whispered in his ear he 
was instantly aroused, and was lit for im- 
mediate duty, the constant direction of his 
mind towards this one object having given 
to the impression produced by the softest 
mention of its name a power over his brain 
which no other could exert. 

It seems impossible to account for those 
facts in any other way than by attributing 
to the nerve-centers a peculiar physical re- 
ceptivity for impressions of some particular 
class, which they have acquired in virtue of 
the previous direction of the mind to them. 
— Carpenter Mental Physiology, bk. ii, ch. 
15, p. 582. (A., 190(\) 

2072. POWER OF FLIGHT LOST BY 

DISUSE — Wingless Moths, Flies, and Beetles, 
— Kerguelen Island . . . was visited 

by the transit of Venus expedition. It is 
one of the stormiest places on the globe, 
being subject to almost perpetual gales, 
while, there being no wood, it is almost 
enti-^ely without shelter. The Rev. A. E. 
Eaton, an experienced entomologist, was 
naturalist to tlie expedition, and he assidu- 
ously collected the few insects that were 
to be found. All were incapable of flight, 
and most of them entirely without wings. 
They included a moth, several flies, and 
numerous beetles. As these insects could 
hardly have reached the islands in a wing- 
less state, even if there Avere any other 
known land inhabited by them — which there 
is not — we must assume that . . . they 

were originally winged, and lost their poAver 
of flight because its possession was injurious 
to them.— Wallace Darwinism, eh. 5, p. 74. 
(Hum.) 

2073. POWER OF GOOD INVOLVES 
CAPACITY OF FAILURE— T/ie Automaton 
Sure, but Tlelplcss , — A high brain may do 
many things, and may do each of them at 
a very slight hint. But its hair-trigger or- 
ganization makes of it a happy-go-lucky, 
hit-or-miss affair. It is as likely to do the 
crazy as the sane thing at any given mo- 


ment. A low brain does few things, and in 
doing them perfectly forfeits all other use. 
— James Psychology, vol. i, ch. 6, p. 140. 
(IL H. & Co., 1899.) 

2G74. POWER OP GROWTH— 

Root Divides Earth, as Wooden Wedge Splits 
Rock, — With these facts before us, there 
seems little difficulty in understanding how 
a radicle penetrates the ground. The apex 
is pointed and is protected by the root-cap; 
the terminal growing part is rigid and in- 
creases in length with a force equal, as far 
as our observations can be tru^ed, to the 
pressure of at least a quarter of a pound, 
probably with a much greater force when 
-prevented from bending to any side by the 
surrounding earth. Whilst thus increasing 
in length it increases in thickness, pushing 
away the damp earth on all sides, with a 
force of above 8 pounds in one case, of 3 
pounds in another case. It was impossible to 
decide whether the actual apex exerts, rela- 
tively to its diameter, the same transverse 
strain as the parts a little higher up; but 
there seems no reason to doubt that this 
would be the case. The growing part, there- 
fore, docs not act like a nail when hammered 
into a board, but more like a wedge of wood, 
which whilst slowly driven into a crevice 
continually expands at the same time by the 
absorption of water; and a wedge thus act- 
ing will split even a mass of rock. — Darwin 
Power of Movement in Plants, ch. 2, p. 78. 
(A., 1900.) 

2075. POWER OF HABIT— 

Action — Without Reflection or Evcji f'o/i- 
sciousness Accomplishes the Ends of Voli- 
tion. — Actions originally prompted by con- 
scious intelligence may grow so automatic 
by dint of habit as to be apparently uncon- 
sciously performed. Standing, walking, but- 
toning and unbuttoning, piano-playing, talk- 
ing, ev(‘n saying one’s prayers, may be done 
when the mind is absorbed in other things. 
The performances of animal instinct seem 
semi-automatic, and the reflex acts of self- 
preservation certainly are so. Vet they re- 
semble intelligent acts in bringing about the 
satne ends at which the animal’s conscious- 
ness, on other o<*casions, deliberately aims. — 
James Psychology, vol. i, ch. 1, p. 5. (H- 

IT. & Co., 1899.) 

2070. POWER OF HIGHER FACULTIES 

— More Persistent than That of Lower — /a* 
tellect Rallies from Shock before Sense-per- 
ception. — Under ordinary circumstances the 
discharge from a small Leyden jar is exceed- 
ingly unpleasant to me. Some time ago I 
happened to stand in the presence of a nu- 
merous audience, with a battery of fifteen 
large Leyden jars charged beside 
Through some awkwardness on my part I 
touched a wire leading from the battery, 
and the discharge went through my body. 
Life was absolutely blotted out for a very 
sensible interval, without a trace of pain* 
In a 8C'*^nd or so consciousness returned; 
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1 vaguely discerned the audience And ap- 
paratus, and by the help of these external 
appearances ammediately concluded that 1 
had received the battery discharge. The in- 
tellectual consciousness of my position was 
restored with exceeding rapidity, but not so 
the optical consciousness. To prevent the 
audience from being alarmed I observed that 
it had often been my desire to receive acci- 
dentally such a shock, and that my wish 
had at length been fulfilled. But while ma- 
king this remark the appearance which my 
body presented to my eyes was that of a 
number of separate pieces. The arms, for 
example, were detached from the trunk, and 
seemed suspended in the air. In fact, mem- 
ory and the power of reasoning appeared 
to be complete long before the optic nerve 
was restored to healthy action. — ^Tyndall 
Fragments of Science, vol. i, ch. 21, p. 442. 
(A., 1900.) 

2677. POWER OF MIND OVER BODY 

— Pain from Imaginary Wound . — “A butcher 
was brought into the shop of Mr. Macfarlan, 
the druggist, from the market-place oppo- 
site, laboring under a terrible accident. The 
man, on trying to hook up a heavy piece of 
meat above his head, slipped, and the sharp 
hook penetrated his arm, so that he himself 
was suspended. On being examined he was 
pale, almost pulseless, and expressed him- 
self as suffering acute agony. Tlie arm could 
not be moved without causing excessive pain, 
and in cutting off the sleeve he frequently 
cried out; yet when the arm was exposed, it 
was found to be quite uninjured, the hook 
having only traversed the sleeve of his 
coat.” — Ben NET The Mesmeno Mania of 
t851, quoted by Carpenter in Xofurc and 
Man, bk. i, ch. 4, p. 158. (A., 1900.) 

2078. POWER OF MUSCLES IN- 
STANTLY AVAILABLE— TfTWioii Maintained 
in Pest . — ^During rest or inactivity a mus- 
cle has a slight but very perfect elasticity ; 
it admits of being considerably stretched, 
hut returns readily and completely to its 
normal length. In tlie living body the 
imiscles are always stretched somewhat be* 
yond their natural length; they are always 
ill a condition of slight tension, an arrange- 
ment which enables the whole force of the 
contraction to be utilized in approximating 
the points of attachment. It is obvious that 
if the muscles were lax the first part of 
the contraction till the muscle became tight 
would be wmsted. — Baker Handbook of 
Physiology, vol. ii, ch. 15, p. 22. (\V. W., 

1886 .) 

2670. POWER OF QUIET PROCESS— 

Simmering Water Cooks Food Effectually. 
—As a medium for heating the substances 
to be cooked, simmering water is just as ef- 
fective as “ walloping ” water. There are 
exceptional operations of cookery, wherein 
Useful mechanical work is done by violent 
boiling; but in all ordinary cookery sim- 
mering is just as effective. The heat that 


is applied to do more than the smallest de- 
gree of simmering is simply wasted in con- 
verting water into useless steam. The- 
amount of such waste may be easily esti- 
mated. To raise a given quantity of water 
from the freezing- to the boiling-point de- 
mands an amount of heat represented by 
180° in Fahrenheit’s thermometer, or 100° 
centigrade. To convert this into steam 990° 
F., or 5.50° 0., is necessary — ^just five and a 
half times as much. — Williams Chemistry 
of Cookery, ch. 2, p. 15. (A., 1900.) 

2080. The Spring V8. the. 

Volcano. — Altho the violent and paroxysmal 
outbursts of volcanic mountains arrest the 
attention, and powerfully impress us with 
a sense of the volcanic activity going on 
beneath the earth’s surface, yet it may well 
be doubted whether the (piantity of heat 
which the earth gets rid of by their means 
at all ap[)roaehps in amount that which is 
quietly dissipated by means of the numerous 
“ stufas,” gaseous exhalations, and thermal 
springs which occur in such abundance all 
over its surface. For while the former are 
intermittent in their action, and powerful 
outbursts are interrupted by long periods 
of rest, the action of the latter, tho feeble, 
is usually continuous. — .Judd Volcanoes, ch. 
8, p. 218. lA., 1899.) 

2681, POWER OF SLOW-MOVING 
MASS— G/ucitr Plows Away Hill.— The 
snout of a glacier is potent to remove any- 
thing against which it can fairly abut; and 
this power, notwithstanding the slowness of 
the motion, manifests itself at the end of 
the Morteratseii glacier. A hillock, bearing 
pine-trc'. s, was in front of the glacier when 
Mr. Hirst and myself inspected its end, and 
this hillock is being bodily removed by the 
thrust of the ice. Several of the trees are 
overturned, and in a few years, if the gla- 
cier continues its reputed advance, the 
mound will certainly he plowed away. — 
Tyndall Fragnunts of Science, ch. 9, p. 249. 
(A., 1897.) 

2682. POWER OF THE INVISIBLE— 

Energy of Molecules — Their Rebound Turns 
the Radiometer. — 'the radiometer, to be seen 
in almost every optician's w’indow% w’as in- 
vented by Sir William C’rookes in 1873, and 
consists of an exceedingly delicate windmill, 
formed of four very slender arms supporting 
thin metal or pith disks, one side of whicli 
is blackened, the whole turning on a fine 
central point, so as to revolve with hardly 
any friction. The little machine is enclosed 
in a glass bulb from which nearly all the air 
has been extracted; and when exposed to the 
sun, or even to diffused daylight, the disks 
revolve with considerable speed. At first 
this motion W’as supposed to be caused by 
the direct impact of the rays of light, the 
almost complete vacuum only serving to 
diminish friction ; but the explanation now 
generally adopted is that the black surfaces 
of the vanes, absorbing heat, become slightly 
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warmer than the white surfaces, and this 
greater warmth is communicated to the air- 
molecules, and causes them to rebound with 
greater rapidity from the dark surfaces and 
back again from the glass of the vessel, and 
the retiction, being all in one direction, 
causes the arms to revolve. The near ap- 
proach to a vacuum is necessary, both to di- 
minish resistance, and by greatly reducing 
the number of molecules in the vessel, to 
allow the very small differential action to 
produce a sensible effect. Sir William 
Crookes has found that there is a degree 
of rarefaction where the action is at a maxi- 
mum, and that when a nearer approach 
to a perfect vacuum is attained the motion 
rapidly diminishes. A proof is thus given 
of the correctness of the explanation, and 
the instrument may, therefore, be considered 
to afford us an experimental illustration of 
the molecular theory of gases. — Wallace 
The Wonderful Century^ ch. 8, p. 59. (D. 

M. & Co., 1899.) 

2683. Heat-waves Con- 

trasted with Kays of Light. — Besides those 
which produce light, the sun sends forth in- 
cessantly a multitude of waves which pro- 
duce no light. The largest waves which the 
sun sends forth are of this non-luminous 
character, tho they possess the highest heat- 
ing power. 

A common sunbeam contains waves of all 
kinds, but it is possible to sift or filter the 
beam so as to intercept all its light, and to 
allow its obscure heat to pass unimpeded. 
For substances have been discovered which, 
while intensely opaque to the light-waves, 
are almost perfectly transparent to the 
others. On the other hand, it is possible, 
by the choice of proper substances, to inter- 
cept in a great degree the pure heat-waves, 
and to allow the pure light-waves free trans- 
mission. . . . Supposing, then, that we 

withdraw, in the first instance, the large 
heat-waves and allow the light-waves alone 
to pass. These may be concentrated by 
suitable lenses and sent into water without 
sensibly warming it. Let the light-waves 
now be withdrawn and the larger heat-w'aves 
concentrated in the same manner; they may 
be caused to boil the water almost instanta- 
neously. . . , 'riie light- waves, even when 

concentrated to the uttermost, are unable 
to melt the most delicate hoar-frost. — ^Tyn- 
dall Forms of Water, p. 12. (A., lvS99.) 

2684. Hie Sun's Attract- 

ive Energy. — The sun, besides sustaining us 
by his light-giving and heat-supplying pow- 
ers, keeps us always near to him by that 
mighty force of ‘attraction which his vast 
bulk enables him to exert. When we look 
at the sun as he rises (even as “ the glory 
of God coming from the Avay of the east ”) 
how seldom is the thought present in our 
minds that in that ruddy orb there exists 
the most tremendous powder, swaying not 
only this vast glcbt* on wiiivb we live, but 


orbs yet Vaster than she is and traveling 
on far wider courses. — Pboctob Expanse of 
Heaven, cb. 2, p. 13. (L. G. & po., 1897.)^ 

2685. Transporting Ac- 

tion of the Wind — Granite Cliffs Blown 
Away. — ^The transporting action of the wind, 
or “ deflation,” as it is termed, goes on with- 
out ceasing day and night and during all 
seasons ; and the result is seen in the deep- 
ly eroded rocks, enormous masses of which, 
it can be shown, have been thus gradually 
removed. The evidence of denudation is con- 
spicuous, but its products have for the most 
part been carried away. In some places, as 
Professor Walther remarks of the Libyan 
Desert, are great walls of granite rising to 
heights of 6,000 feet, but showing no slopes 
of debris below, as would infallibly be pres- 
ent under temperate conditions of climate. 
In other places, again, are deeply excavated 
wadies containing no beds of gravel, grit, 
and sand, such as would not fail to show 
themselves had the depressions in question 
been formed by water-action alone. Every- 
where deep, cavelike hollows have been worn 
out in the rocks, and yet these hold no sedi- 
ment or detritus, but are swept bare. The 
w ind tends, in short, to transport all loose 
material from the scene of its origin to the 
borders of the desert. — Geikie Earth Sculp- 
ture, ch. 2, p. 24. (G. P. P., 1898. ) 

2686. ■ Unseen Rays of 

Spectrum in Heat. — ^The great pioneer 

in this domain of science [the study of radi- 
ation] was Sir WMliam Herschel. Causing 
a beam of solar Tight to pass through a 
prism, he resolved it into its colored con- 
stituents; he formed what is technically 
called the solar spectrum. Exposing ther- 
mometers to the successive colors, he de- 
termined their heating power, and found it 
to augment from the violet or most re- 
fracted end to the red or least refracted 
end of the spectrum. But he did not stop 
here. Pushing his thermometers into the 
dark space beyond the red, he found that, 
tho the light had disappeared, the radiant 
heat falling on the instruments was more 
intense than that at any visible part of the 
spectrum. In fact. Sir William Herschel 
showed, and his results have been verified 
by various philosophers since his time, that, 

• besides its luminous rays, the sun pours 
forth a multitude of other rays, more pow- 
erfully calorific than the luminous ones, but 
entirely unsuited to the purposes of vision. 
— Tyndall Fragments of Science, ch. 3-, p. 
32. (A., 1897.) 

2687. — - -Unseen Rays of 

Spectrum Yield Chemical Energy, as Well fls 
Heat. — At the less refrangible end of th<j 
solar spectrum, then, the range of the sun’s 
radiation is not limited by that of the eye. 
The same statement applies to the more re- 
frangible end. Bitter discovered the exten- 
sion of the spectrum into the invisible region 
beyond the violet, and in recent times this 
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ultraviolet emission has had peculiar inter- 
est conferred upon it bj the admirable re* 
searches of Professor Stokes. The complete 
spectrum of the sun consists, therefore, of 
three distinct parts: first, of ultrarcd rays 
of^high heating power, but unsuited to the 
purposes of vision; secondly, of luminous 
rays which display the succession of colors, 
red,’ orange, yellow, green, blue, indigo, vio- 
let; thirdly, of ultraviolet rays which, like 
the ultrared ones, arc incompetent to excite 
vision, but which, unlike the ultrared rays, 
possess a very feeble heating ])ow’er. In 
consequence, how^ever, of their chemical en- 
ergy these ultraviolet rays are of the ut- 
most importance to the organic w'orld. — 
Tyndat.l Fragments of Hcicncc, ch. 2, p. 32, 
(A., 1897.) 

2088. POWER OF THE SUN— 

than the Conjectures of Its Ancient Worship- 
ers, — At the return of the equinox the ris- 
ing of the sun, the god of day, the king of 
light, was saluted by the Incas from the 
heights of their cyclopean terraces. The 
same adoration, the same worship, is met 
w’ith among all the ancient peoples. With- 
out yet taking into account the real size 
and the incomparable importance of the daz- 
zling star, they already knew' that he is the 
father of terrestrial Nature; they knew' that 
it is his heat which supports life; they knew 
that it is he who makes the trees in the 
forests to grow', the stream to flow in the 
valh»y, the flow'crs of the meadow’ to ])loom, 
the bird to sing in the wood, the cereals 
and the vines to ripen, it^d they hailed in 
him their father, their friend, and their 
protector. 

^lodern science has not only confirmed 
but increased tenfold, a hundredfold, the 
ancient conjectures. The sun’s light, heat, 
and power are as much above the an- 
<ient ideas as the poetry of Nature 
is above our interpretation. No light cre- 
ated by human industry can be compared 
with his. Interposed before his disk, the 
brilliant electric light appears black. The 
highest temperatures of our furnaces, that 
of the melting of gold, of silver, of platinum, 
of iron, are but ice compared with the solar 
heat. — Fi.ammariox Popular Astronompy bk. 
iii, ch. 3, p. 243. (A.) 

2880, POWER OF TWINING OR 
CLIMBING INNATE— Wonderful Adaptatimui, 
—That the movements of climbing plants 
consist of ordinary circumnutation, modi- 
fied by being increased in amplitude, is well 
exhibited whilst the plants are very young; 
for at this early age they move like other 
f^ccdlings, but as they grow older their inove- 
incnts gradually increase without undcr- 
fjoing any other change. That this pow'cr 

innate, and is not excited by any external 
<»g<‘ncics, beyond those necessary for gi’ow'th 
'Old vigor, is obvious. No one doubts that 
pow’cr has been gained for the sake 
J'f enabling climbing plants to a<^cend to a 
weight, and thus to reach the light. This 


is effected by tw'o very different methods — 
first by twining spirally round a support, 
but to do so their stems must be long and 
flexible; and .secondly, in the case of leaf- 
climbers and tendril-bearers, by bringing 
these organs into contact with a support, 
W’hich is then seized by the aid of their 
sensitiveness. It may be hero remarked that 
these latter moveuK'nts have no relation, as 
far as we can judge, with circumnutation. 
In other cases the tips of tendrils, after 
having been brought into contact with a sup- 
port, become developed into little disks 
which adhere firmly to it. — Dakwin Poiver 
of Movement in Plants, ch. 5, p. 2(37. (A., 

1900.) 

2800. POWER OF UNAIDED VISION 

— May Even Surpass Telescope — Visibility 
of Distant Objects — White on Black More 
Distinct than Black on White. — During my 
visit at a charming country-seat . . . not 
far from Quito, where the long-extended 
crests of the volcano of Pichincha lay 
stretched before me at a horizontal distance 
trigonometrically determined at more than 
90,000 feet, I was much struck by the cir- 
cumstance that the Indians who w'ere stand- 
ing near me distinguished the figure of my 
traveling companion Bonpland (who was 
engaged in an expedition to the volcano) 
a.^ a white point moving on the black ba- 
saltic sides of the rock, sooner than we could 
discover him with our tch*scopes. The wdiite 
moving image was soon detected with the 
naked eye both by myself and by my friend. 

. . . Bonpland was enveloped in a w’hite 

cotton mantle, the poncho of the country; 
assuming the breadth across the shoulders 
to vary from three to five feet, according as 
the mantle clung to the figure or lluttered 
in the breeze, and judging from the known 
distance, we found that the angle at w’hich 
the moving object could be distinctly seen 
varied from 7" to 12". White objects on a 
black ground are, according to Ilueek’s re- 
peated experiments, distinguished at a great- 
er distance than black objects on a w’hitc 
ground. . . . Gauss’s heliotrope light, 

which has become so important an element 
in German trigonometrical measurements, 
has been seen with the naked eye retlectcd 
from the Brocken on Hohenhagen, at a dis- 
-tance of about 227,000 feet, or more than 
*42 miles. — Humboldt Cosjhos, vol. iii, p. 55. 
(II., 1897.) 

2801. POWER, PHILOSOPHIC, COM- 
BINED WITH MEMORY— If . . . we 

consider the brain to be the organic condi- 
tion by which the vestiges of our experience 
are associated with each other, we may 
suppose that some brains are “ wax to 
receive and marble to retain.” The slightest 
impressions made on them abide. Names, 
dates, prices, anecdotes, quotations, are in- 
delibly retained, their several elements fixed- 
ly cohering together, so that the individual 
soon becomes a walking cyclopedia of in- 
formation. . . . And when both memory 
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and philosophy combine together in one per- 
son, then, indeed, we have the highest sort of 
intellectual efficiency. Your Walter Scotts, 
your Leibnitzes, your Gladstones, and your 
Goethes, all your folio copies of mankind, 
belong to this type. Efficiency on a colossal 
scale would indeed seem to require it. For, 
altho your philosophic or systematic mind 
without good, desultory memory may know 
how to work out results and recollect where 
in the books to find them, the time lost 
in the searching process handicaps the 
thinker, and gives to the more ready type 
of individual the economical advantage. — 
Jamks 7\tlks to TcachcrSy ch. 12, p. 120. 
(H. H. & Co., 1900.) 

2002. POWER STORED IN COAL- 
FIELDS — Millions of Hornes Could Not Equal, 
— We dig annually 84 millions of tons of 
coal from our pits. The amount of mechan- 
ical force represented by this quantity of 
coal seems perfectly fabulous. The combus- 
tion of a single pound of coal, supposing it 
to take place in a minute, would be equiva- 
lent to the work of .300 liorses; and if we 
suppose 108 millions of horses working day 
and night with unimpaired strength for a 
year, their united energies would enable 
them to perform an amount of work just 
equivalent to that which the annual produce 
of our coal-fields would be able to accom- 
plish. — Tyndall Fraqmcuts of i^icicnccy vol. 
j, ch. 10, p. 373. (A., 1897.) 

2093. POWER UNDESIRABLE WITH- 
OUT BENEFICENCE — A cold and inert 
mass of matter, however, would be able to 
do all that the suii does by his mere mass, 
ami yet be utterly unfit to be, like him, the 
ruler over a scheme of circling worlds. The 
glory of the sun is not in his strength alone. 
As Sir John Ilerschel has well said, “ Giant 
size and giant strength are ugly qualities 
without beneficence.’’ But the sun is the 
almoner of the Almighty, the delegated dis- 
penser to us of light and warmth, as well 
as the center of attraction. — Pkoctor Ex- 
panse of Heaven, ch. 2, p. 15. (L. G. & Co., 

1897.) 

2004. POWERS, MECHANICAL, ALL 
USED BY PRIMITIVE MAN— 3 he mechan- 
ical powers, in the order of their simplicity, 
are the inclined plane, the wedge, lever, the 
roller, the pulley, the wheel and axle, and 
the screw. These devices for converting time 
and weight and velocity into momentum, 
and for changing the direction and character 
of momentum, are at the foundatioji of the 
modern intricate machinery. * But the sim- 
plest forn)s of all the.se useful things were 
elaborated by primitive mechanics with what 
little suggestion they could get from the 
animal world. The inclined plane, both for 
rolling and sliding friction, as well as for 
convenience in walking, is too easy to dwell 
upon. The Eskimo sledge men, the hunter 
dragging his game, the fishermen on a slo- 
ping beach landing a great sea monster or a 


canoe, the Indians of the cailons making a 
Jrail, the Caribs launching a pirogue, the 
mound-builders or the Mexicans ascending 
a great ceremonial earthwork, were equally 
skilled in selecting a gentle slope or in ma- 
king one. The natives of British Columbia 
make skids of stout saplings, and on them 
roll up the logs that are to form the plate 
pieces of their communal dwellings, holding 
them in position by means of shore poles. 
The great stone buildings of Mexico, Central 
America, and Peru were the work of men’s 
hands, with no aid from animals or nat- 
ural powers. The invariable association of 
all such structures with sloping earthworks 
and pyramids points to the chief mechanic- 
al power known to the builders. An addi- 
tional value is given to the inclined plane 
in that it allows the cooperation of as many 
individuals as are necessary, and it also 
lends itself to cooperation with -the other 
])owers. The wedge was in universal use 
among the American native mechanics. . . . 
'I'he wedges were always made of the hard- 
est material known in any region. Wood, 
ivory, elkhorn, bone, and even hammered 
copper did service.. — Mahos Aboriginal A me r- 
iean Mechanics (Mernoirs of the hi ternat ton- 
al Congress of Anthropology, p. 74). (Sch. 
P. C.) 

2095. POWERS, MECHANICAL, AN- 
TEDATE HISTORY— The Lever, Holler, In- 
dined l*lane, and Pulley Known in Ancient 
Egypt. — .\s to hoNv simple mechanical ])ow- 
ers were first learned, it is of no^ use to 
guess in what rude and early age men found 
that stones or blocks too weighty to lift 
l>y ha ml could he prized up and moved along 
with .41 stout stick, or rolled on two or three 
round poles, or got up a long, gentle slopi‘ 
more easily than up a short, steep rise. Thus 
such discoveries as those of the lever, roller, 
and inclined plane are quite out of historical 
reach. The ancient Egyptians used wedges 
to split off their huge blocks of .stone, and 
one wonders that, knowing the pulleys 
they did, it never appears in the rigging of 
their ships. ... A draw-well, with a 
luilley, is to be seen in the As.syrian sculp- 
tures, where also a huge winged l)ull is being 
heaved along with levers, and dragged on a 
sledge with rollers laid underneath. — Tyloii 
Anthropology, ch. 8, p. 198. (A., 1899.) 

2690. POWERS, UNUSED, PERISH- 

The Eyes of the Mole Atrophied — HUnd 
Fishes in Caves. — There are certain bur- 
rowing animals — the mole, for instance — 
which have taken to spending their lives 
beneath the surface of the ground. Ami 
Nature has taken her revenge upon them in 
a thoroughly natural way — she has closed 
up their eyes. If they mean to live in dark- 
ness, she argues, eyes are obviously a super- 
fluous function. By neglecting them these 
animals made it clear they do not want 
them. And as one of Nature’s fixed prin- 
ciples is that nothing shall exist in vain, 
the eyes are presently taken away, or re- 
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duced to a rudimentary state. There are 
fishes also which have had to pay the same 
terrible forfeit for having made their abode 
in dark caverns, where eyes can never be 
required. And in exactly the same way tlie 
spiritual eye must die and lose its power by 
purely natural law if the soul choose to 
walk in darkness rather tlian in light. — 
Drummond 'Natural Laxo in the Spiritual 
World, essay 2, p. 99. (H. Al.) 

2697. PRACTISE, EFFECT OF— 3fa- 

chine Runs A/ore Racily by Use — Exertion 
Secures Increased Supply — Nerve Stimula- 
tion More Readily Set Up. — A movement 
which takes place again and again in the 
same direction comes by d<*grccs to folloAV 
this direction more readily tlian any other, 
and will presently be unafTcctcd by influ- 
ences which at first would have had no dif- 
ficulty in diverting it. When water is 
poured upon the gi’ound it forms a channel 
for itself. Its initial direction may have 
been determined by the merest accident, but, 
once determined, is adhered to, and the more 
( ertainly the oftener we ])oiir. W hen a ma- 
cliine is set in motion there is always the 
same resistance of mass to bo overcome in 
its various parts; but friction is lessened 
by the wearing and smoothing of part 
against part, so that a machine which has 
be(‘n going for some time usually runs n^ore 
easily than a now one or cne which has lain 
for a long time unused. If you let your 
watch run down, and do not wind it up for 
a. fortnight, you know that it is always 
liable to stop until it has been going again 
for a week or so. Xow there is good evi- 
dence for the view that Ihc same thing holds 
of neural processes. If we are in the habit 
of e.vecuting some definite muscular move- 
ment we know that it giadually becomes 
easi(*r — i. e., can be made with less expendi- 
ture of force. What we call “pVactise" 
consists simply in changes of this sort. The 
execution of a practised movement becomes 
easier because the stimulation-process in 
nerve and muscle is the more easily set up 
the more frc*quently it is repeated. This 
process is originated by an increased sup- 
|)ly of the elements essential to the tissues; 
^o that exercised muscles show' an increase 
in the mass of their contractile substance. — 
^^^NDT Psycholoyy, lect. 9, p. 144. (Son. 
&(‘o., 1890.) 


2698. PRACTISE MUST BE SUP- 
PORTED BY THEORY— Cfo.se« Workers JVeed- 
to Sustain Industrial Achievement . — To 
society as regards science in healthy 
piay, three classes of workers are necessary: 
I’^irstly, the investigator of natural truth, 
^vliose vocation it is to pursue that truth, 
‘^nd extend the field of discovery for the 
^lath’s own sake, and wdthout reference to 
Practical ends. Secondly, the teacher of 
Natural truth, whose vocation it is to give 
piihlic diffusion to the knowledge already 
Won by the discoverer. Thirdly, the applier* 
of natural truth, w’hose vocation it is to 


make scientific knowdedge available for the 
needs, comforts, and luxuries of civilized 
life. These three classes ought to (‘oexist* 
and interact. Now, the popular notion of 
science, both in this country and in Eng- 
land, often relates not to science strictly 
so called, but to the applications of science. 
Such applications, especially on this conti- 
nent, are so astounding — they spread them- 
selves so largely and umbrageously before 
the iniblie eye — that they often shut out 
from view those w'orkers who are engaged 
in the quieter and profounder business of 
original investigation. — Tyndall Lectures 
on Light, lect. 0, p. 219. (A., 1898.) 

2699. PRACTISE TRANSFORMS 
VOLUNTARY INTO AUTOMATIC MOVE- 
MENT — ITactise always im])lies that an 
action which at first was performed volun- 
tarily has gradually become reiiex and au- 
tomatic. Thus wdien the child learns to 
walk, the taking of each single step is ac- 
companied by a considerable effort of w ill ; 
but after a time and by slow degrees it be- 
comes able to initiate a whole serit‘s of move- 
ments without attending to their execution 
in detail. In the same Vay we learn to 
play the pianoforte or to execute other com- 
})licated movements of the hands by frequent 
repetition of paiticular and connected acts, 
and their consequent transformation into a 
chain of effects which follow' each other 
with mechanical certainty when once the 
appropriate im])ulse has been given. Now 
the modilications whicli the nervous system 
undergoes during the life of the individual, 
in consiHpience of the mechanizing of these 
juactised movements, must naturally, like 
all other modilications of the same kind, 
be .summated and intensified in the course 
of generations. The purposive character of 
the rellexes becomes then readily intelligible, 
if we regard them as resulting from the 
voluntary action of ])revious generations. — 
WT'ndt Psueholuipf, lect. lu, p. 227. (Son. 
& Co.. ]80d.) 

2700. PRAYER A UNIVERSAL IM- 

PULSE— ITiff Persist Spite of All Discussion, 
— W'e hear, in the-;e da\s of scientific en- 
lighteninent, a great deal of discussion about 
the etlicacy of prayer; and many reason.s 
are given us why we should not pray, W'hilst 
others :ire given us why we should. But 
in all this very little is said of the reason 
why w'c do pray, whieh is simply that w'O 
cannot help praying. It seems probable that, 
in spite of all that “ scien(*e ” may do to 
the contrary, men will continue to pray to 
the end of time, unless their mental nature 
changes in a manner which nothing w’e know^ 
should lead us to expect. The impulse to 
pray is a necessary consequence of the fact 
that whilst the innermost of the empirical 
selves of a man is a self of the social sort, 
it yet can find its only adequate socius in 
an ideal world. — tlAMES Psychology, vol. i, 
ch. 10, p. 316. (H. H. & Co., 1899.) 
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2701. PRAYER CANNOT BENEFIT BY 
FALSE FRETENSE— Preaching to Oneself 
tender (htiac of Praying to Uod. — We find 
many iiion now facing the consequences to 
which they have given their intellectual 
assent, and taking their stand upon the 
ground that prayer to God lias no other 
value or cflect than so far as it may be a 
good way of preaching to ourselves. It is 
a useful and helpful exercise for our own 
spirits, but it is nothing more. But how 
can they pray who have come to this? Can 
it ever bo useful or helpful to believe a lie? 
That which has been thrcati'ued as the worst 
of all spiritual evils would then become 
the conscious attitude of our “ religion,” 
the haliitual condition of our worship. This 
must be a bad science, as it is bad re- 
ligion. It is in violation of a law the high- 
est known to man — the law which insepara- 
bly connects earnest conviction of the truth 
in what we do or say with the very foun- 
tains of all intellectual and moral strength. 
No accession of force can come to us from 
doing anything in which we disbelieve. — 
Argyll Reign of Law, ch. 2, p. 37. (Burt.) 

2702. PRECESSION OF THE EQUI- 
NOXES — Changes Wrought during That Jjong 
Duration — Transitorincss of Human Life — 
The Transforming Work of Time. — Immense 
and slow revolution of the skies! What 
events occur on our globe during the course 
of one of these periods! The last time that 
the pole occupied the place which it does to- 
day, 25,765 years ago, none of the present 
countries existed. None of the nations who 
dispute to-day for supremacy on the planet 
had then left the cradle of Nature. Al- 
ready, doubtless, there were men upon the 
earth, but the social unions which they 
formed have left no trace of the degree of 
civilization to whicli they liad attained, and 
it is very probable th.it these uncultured 
and savage beings were then in the midst of 
the primitive Stone Age, of which so many 
proofs have recently been collected. Where 
•shall wc be in our turn whim,, after another 
period of equal duration, the pole will have 
again returned to its present position? 
French, English, Germans, Italians, 8pan- 
iards, may then join hands in a common 
obscurity. None of our c<-nteniporary na- 
tions will have resisted the transforming 
work of time. Other nations, other lan- 
guages, other religions will have long since 
replaced the present state of things. One 
day a traveh*r wandering on the banks of 
the Seine will be attracted by a jieap of 
ruins, seeking the place where Paris had, 
during so many ag<*s, shed its light. Per- 
haps he will find the same diHicuity in re- 
covering places formerly famous that the 
antiquary now find', in identifying the rite 
of Thebes or of liabylon. Our nineteenth 
century will be then, in antiquity, very 
much further back than are for us the ages 
of the Pharaohs and the ancient Egyptian 
dynasties. A new human race intellectually 


superior to ours will have won its way to 
the sunlight; and we shall perhaps be very 
surprised, you and 1,0 studious and thought- 
ful readers! to meet each other, side by 
side — blanched and carefully labeled skele- 
tons — installed in a glass case of a mu- 
seum, by a naturalist of the two hundred 
and seventy-sixth century, as curious speci- 
mens of an ancient race, rather wild, but 
already endowed with a certain aptitude for 
the study of the sciences. Vanity of vani- 
ties! O noisy ambitions of a day, who pass 
our life disputing about tinsel, about empty 
titles and many-colored decorations, ask 
yourselves what philosophy must think of 
your ephemeral vainglory when it compares 
your puerile rivalries with the majestic 
work of Nature, which bears us all to the 
same destiny! — F l.\mmarion Popular As- 
tronomy, bk. i, cb. 4, p. 41. (A.) 

270;5. PRECIOUS DESTROYED BY 
WORTHLESS— Weeds Kill Pasturage.^Thc 
most noxious weed in New Zealand appears, 
. . . to be the Hypochwris radicaia, a 

coarse, yellow'- flowered composite not uncom- 
mon in our meadow's and waste places. This 
has been introduced with grass seeds from 
England, and is very destructive. It is 
slaicd that excellent pasture w'as in three 
years destroyed by this weed, which abso- 
lutely displaced every other plant on the 
ground. — W ’allace Darwinism, ch. 2, p. 20. 
(Hum., 1880.) 

2704. PRECIOUSNESS OP LOWLY 

LIRE— Biology Values the Humblest. — It is a 
well - established fact in biology that the 
humblest creature is just as important a 
link in the chain of creation as the highest 
mammal. The higher forms are so well 
known, and so little has been found out 
concerning some of tlie more lowly creatures, 
that the naturalist is very glad to leave the 
ninety-and-nine and go into the wilderness 
to seek the one that is lost. — M ason Origins 
of Innntion, eh. 12, p. 413. (S., IHJIO.) 

2705. PRECIPITATION OF MINERALS 
KEEPS WATER "PURE— Rocks Now Forjnimj 
in the Rhone, the Adriatic, and the Mediter- 
ranean. — The. Rlione, the Po, the Nile, and 
many hundred minor streams and springs 
pour annually into tlic Mediterranean large 
quantities of carbonate of lime, together 
witli iron, magnesia, silica, alumina, sulfur, 
and other mineral ingredients in a state of 
chemical solution. To explain w'hy the in- 
flux of this matter does not alter the com- 
position of til is sea has never been regarded 
as a (litlieulty; for it is known that cal- 
careous rocks are forming in the delta of 
the Rhone, in the Adriatic, on the coast of 
Asia Minor, and in other localities. lh’‘^- 
cipitation is acknowledged to be the men ns 
wherebT the surplus mineral matter is dis- 
posed of, after the consumption of a certain 
portion in the secretions of tcstacca, zoo- 
phytes, and other marine animals.— 
Principles of Geology, bk. ii, ch. 20, p* 

(A., 1^54.) 



549 


SCIENTIFIC SIDE-LIGHTS 


Prnyer 

PrceiMion 


2 700. PRECISION OP SCIENCE— Jtfi- 

nute Exactness of Measurement Led to Dis^ 
covery of Velocity of Light — The Satellites 
of Jupiter , — Horner watched this moon [of 
Jupiter], saw it move round in front of the 
planet, pass to the other side of it, and then 
plunge into Jupiter's shadow, behaving like* 
a lamp suddenly extinguished; at the second 
edge of the shadow he saw it reappear, like 
a lamp suddenly lighted. The moon thus 
acted the part of a signal-light to the as- 
tronomer, and enabled him to tell exactly 
its time of revolution. The period between 
two successive lightings-up of the lunar 
lamp he found to he 42 hours, 28 minutes, 
and 35 seconds. This measurement of time 
was so accurate that, having determined the 
moment when the moon emerge<l from the 
shadow, the moment of its hundredth ap- 
pearance could also he determined. In fact, 
it Mould be 100 times 42 hours, 28 minutes, 
35 seconds after the first observation. Ho- 
mer's first observation Mas made when the 
earth M'as in the part of its orbit nearest 
Jupiter. About six months afterM'ards, 
the earth being then at the opjiosite side 
of its orbit, Mhen the little moon ought 
to have made its hundredth appearance, it 
Mas found unpunctual, being fully 15 min- 
utes behind its calculated time. Its ap- 
pearance, moreover, had been growing gradu- 
ally later as the earth retreated towards 
the part of its orbit most distant from .lu- 
piter. Homer reasoned thus; ’‘Had 1 been 
able to remain at the other side of the 
earth’s orbit the moon might have appeared 
always at the proper instant; an observer 
placed there Mould probably have seen the 
moon 15 minutes ago, the retardation in 
my cast! being due to the fact that the light 
requires 15 minutes to travel from the place 
mIktc my first observation mus made to my 
])resent position." 

This Hash of genius Mas immediately 
succeeded by another. “ If this surmise 
he correct," Hruner reasoned, “ then as I 
ajiproach Jupiter along the other side of 
the earth's orbit the retardation ought 
to become gradually less, and when I reach 
tile ])lace of my first ol)servation there ought 
to bo no retardation at all." He found this 
to b(! the case, and thus not only pnived that 
light required time to pass through space, 
hut also determined its rate of propagation. 
'—Tyndall Lectures on Litfhty lect. I, p. 20. 
(A., lSt)8.) 

2707 . Observation Needs 

Correction by Deeper Knowledge — Tht' Ap- 
parent Not the Krai , — Direct ob.sorvation 
furnishes only what has been called the “ruM* 
iiiaterial of the positions of the heavenly 
liudies. A number of highly conqilex cor- 
leetions have to be a])plied before their mean 
be disengaged from their apparent plac«‘s 
un the sphere. Of these, the most consider- 
j^l>le and familiar is atmospheric refraction, 
'>y which objects seem to stand higher in 
file sky than they in reality do, the efTect 


being evanescent at the zenith, and attain- 
ing, by gradations varying with conditions 
of pressure and temperature, a maximum at 
the horizon. Moreover, the points to Mdiieh 
measurements are referred arc themselves 
in motion, either continually in one direc- 
tion, or periodically to and fro. The pre- 
cession of the equinoxes is slowly progress- 
ive, or rather retrogressive; the nutation 
of the pole oscillatory in a period of about 
eighteen years — added to Mdiich, the non- 
instantaneous transmission of light, com- 
bined M'ith the movement of the earth in 
its orbit, causes a minute displacement 
known as aberration. Xo\v it is easy to see 
that any uncertainty in the application of 
these corrections saps the very foundations 
of exact astionomy. — C lkuke Ilislory of As- 
tronomy, pt. i, eh. 2, p. 37. ( Bl., 1803.) 

2708, Telegraphic Nota- 

tion of Time — Hnoy of Sunken ('able Found 
(HI the High Sea. — To show M'hat could be 
done if there were perfect means of de- 
termining the time, the following narrative 
may be cite<l ; When the “ Great Eastern " 
is carrying a telegra])h cable across the 
Atlantic, her captain, of course, knoM’s the 
true Greernvich time M'ithin a single second, 
for it is Hashed to him from Valentia. He 
can therefore determine his true place M'ith 
great accuracy. Nom’ it chanced that on 
one occasion the captain of the " Great 
Eastern," M’hile thus in telegraphic com- 
munication with Greenwich through Valen- 
tia, had occasion to search for a buoy Mhich 
had been left Heating (attached to a sunk 
cable) in a particular latitude and longi- 
tude. He made for the spot according to 
his calculated latitude and longitude, and 
(according to tlie account) after the final 
directions liad l)cen given to the ellect that 
the ship should follow a certain course for 
a certain time he M(‘nt below to e.xamine 
a chart. When (he time came lie Mas about 
to go on deck, ho])ing to have made his 
course so truly tliat the buoy M’ould be in 
sight; but at that very instant the ship’s 
side Mas struck by tlic buoy. — Proctou Ex- 
panse of Ilearen, ]). 34. (L. G. & Co.. ISOT.) 

2701 ). ■ Volcanic Dust of 

Iceland, Fallen in Norway, Identified in 
tlennany. — We sometimes meet M'ith this 
far-traveled, volcanic dust under very un- 
expected circumstances. Thus, in the 
spring of 1875 I had occasion to visit Pro- 
fessor Vom Hath, of Bonn, mIio sliOMed me 
a quantity of fine volcanic dust M'hich had 
during the past M'iutcr fallen in cousidorahlc 
quantities in certain ]iarts of XoiMay. This 
dust, upon microscopic examination, proved 
to ho so similar to M’hat Mas knoMU to he 
frequently ejected from the Icelandic vol- 
canoes that a strong ])rosumptioii M'as raised 
that volcanic outbursts had been going on 
in that island. On returning to England 
I fotuid that the first steamer of the season 
had just reached Leith from Iceland, bring- 
ing the intelligence that very violent erup- 
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tioiis Imd taken place during the preceding 
months. — J udd Volcanoes^ ch. 4, p. 72. (A., 

1800.) 

2710. PREDICTION OF CONDUCT— 

Perfect Knowledge Would Be Perfect Fore- 
knowledge. — We can predict conduct with al- 
most perfect certainty when we know char- 
acter with an equal measure of assurance, 
and when we know the influences to which 
that character will be exposed. In propor- 
tion as we are sure of character, in the same 
proportion we are sure of conduct. Yet Ave 
never think of the will being the less free 
because we can predict its course. What we 
know in such cases is simply the use which, 
under given conditions, will be made of free-* 
dom. There is no certainty in the world of 
physics more absolute than some certainties 
in the world of mind. We know' that a 
humane man will not do a uselessly cruel 
action. We know that an honorable man 
will not do a base action. And if in such 
cases Ave are deceived in the result, we know 
that it is because we were ignorant of some 
weakness or of some corruption; that is to 
say, we were ignorant of some elements of 
character. But w’e never doubt that if those 
had been know'n we could have foreseen the 
resulting lapse. Perfect knowledge must 
therefore be perfect foreknoAvlodgc. To know' 
the present perfectly is to know' the future 
certainly. To know' all that is, is to know' 
all that Avill bo. To know the heart of man 
completely is to know' his conduct completely 
also; for “out of the heart are the issues 
of life.” So far from this conclusion being 
dangerous or hostile to any part of the 
Christian system, it is a conclusion which 
enables us, in a dim Avay, not merely to 
hold as a belief, but to see as a necessary 
truth that there can be no chance in this 
w'orld — and how' it is, and must be, that to 
the All-seeing and All-knowing the future 
is as open as the present and the past. But 
none of these ideas involve the idea of com- 
pulsion, and the absence of compulsion is all 
that can be meant by free<loni. — Akoyix 
Keign of Law, ch. 0, p. 185. (Burt.) 

2711. PREDICTION OF EARTH- 


hours prior to the severe shock of February 
22, 1880, when he wired to his friends in 
Yokohama and asked them to see that their 
instruments were in good order. Oftener, 
however, his prognostications have been in- 
correct. The point in connection with this 
subject w'hich he wishes to be remarked is, 
that the instances where earthquakes oc- 
curred shortly after the receipt of his let- 
ters are carefully remembered, and often 
mentioned, but the instances in which earth- 
quakes did not c^cur appear to be entirely 
forgotten. He is led to mention these facts 
because they appear to be an experimental 
proof of what has taken place in bygone 
times, and what still takes place, especially 
amongst savages — namely, that the record 
of that which is remarkable survives, whilst 
that W'hich is of every-day occurrence quickly 
dies. — Milne Earthquakes, ch. 18, p. 302. 
(A., 1899.) 

2712. PREDICTION, SCIENTIFIC, FUL- 
FILLED — Pasteur and Silkworms. — It was 
not . . . easy to make the [silkw'orm] 

cultivators accept new guidance. To strike 
their imagination, and if possible determine 
their practise, Pasteur hit upon the e.\pedi- 
ent of prophecy. In 1800 he inspected, at St. 
Hippolyte-du-Port, fourteen different par- 
cels of eggs intended for incubation. Hav- 
ing examined a sullicient number of the 
moths w'hicli produced these eggs, he w'rote 
out the prediction of what would occur in 
1807, and placed the prophecy as a sealed 
letter in the hands of the Mayor of St. 
llippolyte. In 1807 the cultivators com- 
municated to the mayor their results. Thu 
letter of Pasteur was then opened and read, 
and it was found that in twelve out of four- 
teen cases there was absolute conformity 
between his prediction and the observed 
facts, ^lany of the groups had perished 
totally: the others had perished almost to- 
tally; and this was the prediction of Pas- 
teur. In two out of the fourteen cases, in- 
stead of the prophesied destruction, half an 
av'erage crop was obtained. — Tyndall Float- 
ing Matter of the Air, essav 1, p. 13. (A., 

1895.) 


QUAKES — True Prophecies Remembered, FJr- 
roncoiia Forgotten. — Certain persons w'ith 
whom 1 am intimate appear to have per- 
suaded themselves that they can foretell 
the coming of an earthquake by the sultry 
state of the atmosplierc or a certain op- 
pressiveness they feel, and an instinctive 
feeling arises that an earthquake is^at hand. 
. . . The author has had such sensations 

himelf, due, perha]is, to a knowdedge that 
it was the earthquake season, that there 
had been no disturbance for some weeks, 
and a consequent increasing state of nervous 
presentiment. In con.sequence of this not 
only has he carefully prepared his instru- 
ments for the coming shock, but he has 
WTitten and telegraphed to friends to do the 
same. Sometimes these guesses have proved 
correct. One • emarkablc instance w'as a few 


2713. Scientist Foretells 

Result of Ignoring Scientific Laics — JjighJ- 
ing-mast on Capitol Destroyed by Electric- 
ity. — [An] apparatus had been erected at 
great expense for the purpose of lighting 
the public grounds. It consisted of a ina^t 
reaching to the hciglit of ninety feet above 
the apex of the dome of the Capitol [at 
Washington], terminated by a lantern alxuit 
five feet in diameter, and six or seven feet 
high. In this w'ore jet gas-burners, equal 
in illuminating power, according to the 
statement of the projector of the arrange- 
ment, to six thousand wax candles. 

After the whole apparatus had been pre- 
pared, the speaker was requested to give an 
opinion as to the effect which the lightning 
might- have upon it. His answer was truit 
it would attract the lightning from the 
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heavens, and tho the building might be 
protected by good conductors from the lan- 
tern to the earth, yet no protection which 
the present state of science could devise 
would be as safe as no exposure; the very 
idea of protection involving that of a less 
degree of danger. Tho in the case of the 
ordinary liglitning-rod the lightning is sel- 
dom or never attracted from tlie cloud by 
the conductor, yet in this case the great 
height of the mast, the heiglit of the dome 
above the ground, and the elevated position 
cf the building itself gave a total elevation 
bearing a considerable ratio to the height 
of the cloud; add to this the great amount 
of metallic surface, and, above all, the large 
gas-burner, and we have an arrangement 
well calculated to elicit a discharge from 
the cloud when under ordinary inlliiences 
no ellect of the kind would take place. . . . 
The fixture on the Capitol was indeed an 
exploring apparatus on a magnificent scale. 
The result was such as had been anticipated. 
The first thunder-storm which passecl over 
the city after the erection of the lantern 
discharged itself upon it, put out the light, 
and when the whole was taken down sev- 
eral perforations were found melted in the 
copper ball which surmounted tho lantern. 
— IIe??uy Remarks on the Form of JAght- 
ning-Rods (Rcirntific Writings^ vol. i, p. 
21)1). (Sm. Inst,, 188(5.) 

2714. PREOCCUPATION OF MIND PRO- 
DUCES INSENSIBILITY TO PAIN— The 

writer has himself frequently begun a lec- 
ture whilst suffering neuralgic pain so se- 
vere as to make him apprehend that he 
would find it impossible to proceed; yet no 
sooner has he by a determined effort fairly 
launched himself into the stream of thought 
than he has found himself continuously 
borne along without the least distraction 
until the end has come and the attention 
has been released, when the pain has re- 
curred with a force that has overmastered 
all resistance, making him wonder how he 
could have ever ceased to feel it. — Carpen- 
ter Mental Physiology, ch. 3, p. 138. (A., 

1 !) 00 .) • 

2715. PREPARATION, NATURE»S, FOR 
MOTHERHOOD — Fmcr G real Steps — The Young 
Fcu'cr in Number, Recognizable at Birth, 
Needing Mothers Care, and Necessary to 
Mothers Comfort. — Now, before maternal 
love can be evolved out of this first care, 
before love can be made a necessity, and 
carried past the unhatched egg to the living 
thing which is to come out of it. Nature 
must alter all her ways. Four great changes 
at least must be introduced into her pro- 
gram. In the first place she must cause 
fewer young to be produced at a birth. In 
the second place she must have these young 
produced in such outward form that their 
mothers will recognize them. In the tliird 
place, instead of producing them in such 
physical perfection that they are able to 
go out into life the moment they are born. 


she must make them helpless, so that for 
a time they must dwell with her if they 
are to live at all. And fourthly, it is re- 
quired that she shall be made to dwell with 
them; that in some way they also should 
be made necessary — physically necessary — to 
her to compel her to attend to them. All 
these beautiful arrangements we find car- 
ried out to the last detail. A mother is 
made, as it were, in four processes. She 
requires, like the making of a colored pic- 
ture, four separate paintings, each adding 
some new thing to the effect. — Drummond 
Aseent of Man, ch. 8, p. 272. (J. P., 1900.) 

2710. PRESENCE THAT FILLS IM- 
MENSITY, THE — Exalted Conception of the Di-* 
vine Majesty. — Shall wc say, then, of thc^c 
vast luminaries that they were created in 
vain? \A’ere they called into existence for 
no other purpose than to throw a tide of 
useless splendor over the .solitudes of im- 
mensity? Our sun is only one of these 
luminaries, and we know that he has worlds 
in his train. W hy should wc strip the rest 
of til is princely attendance? Why may not 
each of them be the center of his own sys- 
tem, and give light to his own worlds? It 
is true that we see them not; but could the 
eye of man take its llight into tho.se di.stant 
regions it would lose sight of our little world 
before it reached the outer limits of our 
system — the greater planets would disappear 
in their turn — before it had described a 
small portion of that abyss wliich separates 
us from tlie fixed stars, the sun would de- 
cline into a little spot, and all its splendid 
retinue of worlds be lost in the obscurity 
of distance; he would at last shrink into a 
.small, indivisible atom, and all that could 
be seen of this niagnificent system would 
be rediu‘ed to the glimmering of a little 
star. W by resist any longer the grand and 
interesting conclusion? Each of these stars 
may be tlie token of a .system as vast and 
as splendid as the one which we inhabit. 
W’orids roll in these distant regions, and 
these worlds must be tho mansions of life 
and of intelligence. In yon gilded canopy 
of heaven we see the broad aspect of the uni- 
verse, where each shining point presents us 
with a sun, and each sun with a system of 
worlds; where the Divinity reigns in all 
the grandeur of his attributes; where he 
peoples immensity with his wonders, and 
travels in the greatness of his strength 
through the dominions of one vast and un- 
limited monarchy. — Ch.at.mers Astronomical 
Discourses, p. 31. (H. Ct., 1848.) 

2717. PRESENT, THE ETERNAL— A 

Spirit Projected Timelcssly through Space 
Would See Ancient Deeds and SceiH\s as 
Presen t Fact — Th c 0 m n i p rcsen t a Iso t he 
Omniscient — “ The High and Lofty One That 
Inhabiteth Eternity (Is. Irii, 15). — A man, 
a spirit, leaving the earth, either by death 
or otherwise, this year, and transported in 
some hours or days to a great distance, 
would see the earth of former times, and 
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would see himself again a child, for the 
aspect of the earth would not arrive where 
he was till after a long delay. 

There is here neither a vision, nor a phe- 
nomenon of nieincry, nor a marvelous or 
supernatural action, but an actual, posi- 
tive, natural, and incontestable fact; what 
has been for a long time the past for the 
earth is only the present for a distant ob- 
server in space. This vision is, none the 
less, very astonishing. Indeed, it is a singu- 
lar fact that it is impossible to see the stars 
as they are at the moment when we exsimine 
them, and that we are only able to see their 
past ! 

Thus the progressive motion of light car- 
ries with it tlirough infinitude the ancient 
history of all the suns and all the worlds 
expressed in an eternal present. 

The metaphysical reality of this vast 
problem is such that we can now conceive 
the omnipresence of the world in all its du- 
ration. Events vanish for the i)lace which 
brings them forth, but they remain in space. 
This successive and endless projection of all 
the facts accomplished on each of tlie worlds 
is performed in the bosom of the Infinite 
Being whose omnipresence thus maintain.s 
everything in an eternal perina nonce. — 
Flammaiuon Popular Asironomt/f bk. vi, ch. 
7, p. (517. (A.) 

2718. PRESENT THE KEY TO PAST 

— Pucks Worn Down Sow as in Ancient 
Days. — The present, geologists tell us, con- 
tains the key to the past. If we wish to find 
out how rocks have been removed, and what 
has since become of them, we must observe 
what is taking place under the intiuence of 
existing agents of change. How, then, are 
rocks being affect ed at present? \\*e do not 
proceed far in our investigation before we 
discover that tliey are everywhere becoming 
disintegrated. In one place tliey are break- 
ing up into angular fragimmts; in another, 
crumbling down into grit, sand, or clay. 
Brooks and rivers and the waves upon our 
coasts are constantly undermining them; 
everywhere, in short, rocks are being as- 
saulted and reduced. — CJkikik Earth ^Scitlp- 
ture, ch. 2, p. IS. (G. P. P., ISJtS.) 

2710. PRESERVATION OF STATUES 
IN BED OF LAVA — Lony-enduriny Heat . — 
But it must not be su])pos<*rl that this 
complete fusion of rocky matter coming in 
contact with lava is of universal or even com- 
mon occurrence. It probably happens when 
fresh portions of incandescent matter come 
successively in cf.ntacl wifli fusible mate- 
rials. In many of the dikes whicli intersect 
the tuffs and lava?i of hTna tluna; is scarcely 
any perceptible alteration efiected by heat 
on the edges of the Ijorizontal beds, in con- 
tact with the vertical and more crystalline 
mass. On the side of Alompiliere, one of 
the towns overflowed in [a previous] erup- 
tion . . . , an excavation was made in 
1704, and by immense labor the workmen 
reached, at the depth of thirty- five feet, the 


gate of the principal church, where were 
three statues, held in high veneration. One 
of these, together with a bell, some money, 
and other articles, was extracted in a good 
state of preservation from beneath a great 
arch formed by the lava. It seems very ex- 
traordinary that any works of art, not en- 
cased with tuff, like those in Herculaneum, 
should have escaped fusion in hollow spaces 
left open in this lava-current, which was so 
hot at Catania eight years after it entered 
the town that it was impossible to hold the 
hand in some of the crevices. — Lyell Prin- 
ciples of Ucoloyy, bk. ii, ch. 25, p. 401. (A., 

1S54.) 

.2720. PRESSURE IN DEPTHS OF 
OCEAN — At a depth of 2,500 fathoms the 
pressure is, roughly speaking, two and a half 
tons per square inch — that is to say, several 
times greater than the pressure exerted by 
the steam upon the piston of our most pow- 
erful engines. Or, to put the matter in 
other words, the pressure per square inch 
upon the body of every animal that lives at 
the bottom of the Atlantic Ocean is about 
twenty-five times gi*eater than the pressure 
that will drive a railway train. — Hickson 
Fauna of the Deep Sea, ch. 2, p. 19. ( A., 1 894. ) 

2721. Drives Water into 

Pores of Sunken Wood . — If wood be sunk 
to vast depths in the sea it may be impreg- 
nated with water suddenly. Captain Scores- 
by informs us, in his “ Account of the Arctic? 
Regions,’’ that on one occasion a whale, on 
being harpooned, ran out all the lines in the 
boat, which it then dragged under water, 
to the depth of several thousand feet, the 
men having just time to escape to a piece 
of ice. W hen the fish returned to the sur- 
face “ to blow ” it was struck a second time, 
and s<K)n afterwards killed. The moment 
it e.xpircMl it began to sink — an unusual cir- 
cumstance, whicli was found to be caused 
by the weight of the sunken boat, which 
still remained attached to it. By means of 
harpoons and ropes the fish was prevented 
from sinking until it was released from the 
weight by connecting a rope tci the lines of 
the attac'hed boat, which was no sooner 
done than the fish rose again to the surface, 
'riie sunken boat was then hauled up Avith 
great labor, for so heavy was it that, altho 
before the accident it would have been buoy- 
ant when full of water, yet it now required 
a boat at each end to keep it from sinking. 
“ W'hen it was hoisted into the ship the paint 
came off the wood in large sheets, and tin* 
planks, which Avere of Avainscot, Avert'^ as 
completely soaked in every pore as if th(*y 
had lain at the bottom of the sea since tlw? 
flood ! A Avooden apparatus that accom- 
panied the boat in its progress through 
the deep, consisting chiefly of a piece of 
thick deal about fifteen inches square, hap- 
pened to fall overboard, and tho it originally 
consiftteil of the lightest fir, sank in the 
water like a stone. The boat was rendered 
useless; even the wood of which it was 
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built, on being offered to the cook for fuel, 
•was tried and rejected as incombustible.” — 
Lyell Principles of Geology, bk. iii, ch. 47, 
p. 743. (A., 1854.) 

2722 , Glass Crushed to 

Powder — Implosion vs. Explosion. — A most 
beautiful c^xperiment to illustrate the enor- 
mous force of this pressure was made during 
the voyage of H. M. S. “ Challenger.” I give 
the description of it in the words of the 
late Professor Moseley: 

“ Mr. Buchanan hermetically sealed up at 
both ends a thick glass tube full of air, 
several inches in length. lie wrapped this 
sealed tube in flannel and placed it, so 
wrapped up, in a wide copper tube, which 
was one of those used to protect the deep- 
sea thermometers when sent down with tlie 
sounding apparatus. 

“ This copper tube was closed by a lid 
fitting loosely, and with holes in it, and the 
copper bottom of the tube similarly had 
holes bored through it. 'Hie water thus had 
free access to the interior of tlie tid)e when 
it was lowered into the sea, and the tube 
was necessarily constructed with tluit object 
in view, in order lhat in its ordinary use 
the water should freely reach the contained 
thermometer. 

“ The copper case containing the sealed 
glass txibe was sent down to a depth of 2,000 
fathoms and drawn up again. It was then 
found that the copper wall of the case was 
bulged and bent inwards opposite the place 
where the glass tube lay, just as if it had 
been crumpled inward by being violently 
j-queezed. 

‘‘ The glass tube itself, within its flannel 
wrapper, was found when withdrawn re- 
duced to a fine powder, like snow almost. 
What had happened was that the sealed 
glass tube, when sinking to gradually in- 
creasing depths, had held out long against 
the pressure, but this at last had become 
too great for the glass to sustain, and the 
tube had suddenly given way and been 
crushed by the violence of the action to a 
line powder. So violent and rapid had been 
the collapse that the water had not had 
time to rush in by means of the holes at 
both ends of the copper cylinder, and thus 
fill the empty space left behind by the col- 
lapse of the glass tube, but had insteatl 
crushed in the copper wall and brought 
equilibrium in that manner. The process 
is exactly the reverse of an explosion, and 
is termed by Sir W>wille Thomson an ‘ im- 
plosion.’ ” — Hickson Fauna of the Deep Sea, 
ch. 2, p. 19. (A., 1894.) 

2723. PRESSURE OF GLACIER— 

Power of Eaiural Agencies. — The glacier 
does more than abrade. Hocks are not 
homogeneous; they are intersected by joints 
and places of weakness, which divide them 
into virtually detached masses. A glacier 
is undoubtedly competent to root such 
masses bodily away. Indeed, the mere 
u priori consideration of the subject proves 


the competence of a glacier to deepen its 
bed. Taking the case of a glacier 1,000 feet 
deep ( and some of the older ones were 
probably three times this depth), and al- 
lowing 40 feet of ice to an atmosphere, we 
find that on every square inch of its bed 
such a gla('ier presses with a weight of 
375 lbs., and on every square yard of its bed 
with a weight of 480,000 lbs. With a ver- 
tical pressure of tliis amount the glacier 
is urged down its valley by the pressure 
from behind. We can hardly, 1 think, deny 
to such a tool a ])ower of excavation. — Tyn- 
DALE Hours of Exercise in the Alps, ch. 20, 
p. 239. (A., 189S.) 

2724. Its Grinding Power. 

— The movement of glacial ice causes fric- 
tion and leads to the grinding, smoothing, 
and .scratching of the rocks over which it 
passes. The intensity of this grinding ean 
be appreciated to some extent by considering 
the force with wliicli a thick ice mass presses 
on the rocks ben(*atli. The weight of a cubic 
foot of ice is about fifty-seven pounds, hence 
a glacier 1,000 ft‘et thick, which is by no 
means the maximum, would exert a pressure 
on its bed of twcuity-eight tons to the square 
foot. A movement of ice charged with sand 
and ston(‘s under siudi a pressure cannot fail 
to produ(*e abrasion of the rocks beneath. — 
lU jssELL Glaeiers of \orth America, int., p. 
18. (G. & (\)., 1897.) 

2725. PREVISION IN BIRDS AND 
INSECTS — Mystery of Lower Organisms . — 
riiose birds ami insects whose young are 
hatched by the heat of fermentation have 
an intuitive impulse to select the proper 
materials, and to gather them for the pur- 
])ose. All creatures, guided sometimes ap- 
parently by senses of »vhieh we know noth- 
ing, are under like im})ulses to provide ef- 
fectually for the nourishing of their young. 
It is. moreover, most curious and instructive 
to observe tliat the extent of prevision which 
is involved in this process and in the se- 
curing of the result seems very often to be 
greater as we descend in the scale of Na- 
ture, and in ]uoportion as the parents are 
dissociated froni the actual feeding or per- 
sonal care of their young. The mammalia 
have nothing to provide exeej)t food for 
themselves, and liave at first, and for a long 
time, no duty to perforin beyond the dis- 
charge of a pundy physical function, ^lilk 
is seerete<l in them by a purely unconscious 
])rocess, and the young need no instruction 
in the art of sucking. Birds have much 
more to do — in the building of nests, in the 
choice of sites for these, and, after incuba- 
tion, in the choice of food adapted to the 
period of growth. Insects, much lower in 
the scale of organization, have to provide 
very often for a much more distant future, 
and for various stages of development. — A r- 
r,Yi.L I'nify of \ature, ch. 2, p. 40. (Burt.) 

2720. PREVISION IN INSECTS— Atifa 
Caring for Eggs of Aphidt s. — Here are aph- 
ides, not living in the ants’ nests, but out- 
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side, on the leaf-stalks of plants. The eggs 
are laid early in October on the food-plant 
of the insect. They are of no direct use to 
the ants, yet they are not left wliere they 
are laid, exposed to the severity* of the 
weather and to innumerable dangers, but 
brought into their nests by the ants, and 
tended by them with the utmost care 
through the long winter months until the 
following March, when the young ones are 
brought out and again placed on the young 
shoots of the daisy. This seems to me a 
most remarkable case of prudence. Our ants 
may not, perhaps, lay up food for the win- 
ter, but they do more, for they keep during 
six months the eggs which will enable them 
to procure food during the following sum- 
mer, a case of prudence unexampled in the 
animal kingdom. — Avebury AiitSj Bees, and 
Wasps, ch. 4, p. 73. (A., 1900.) 

iS727« The Carpenter-bee 

— Remarkable Congenital Instinct of Lar- 
vae. — The carpenter-bee was first observed 
and described by Ileaumur. It makes a long 
cylindrical tube in the wood of beams, pa- 
lings, etc. This it divides into a number 
of successive chambers by partitions made 
of agglutinated sawdust built across the 
tube at right angles to its axis. In each 
chamber there is deposited a single egg, 
together with a store of pollen for the nour- 
ishment of the future larva. The larvic 
hatch out in succession and in the order 
of their age — i. e., the dates at Avhich they 
were deposited. To provide for this, the 
bee bores a hole from the lower cell to th<‘ 
exterior, so that each larva, when ready to 
escape from its chamber, finds an open way 
from the tube. The larva* have to cut their 
own way out through the walls of their 
respective chambers, and it is remarkable 
that they always cut through the wall that 
faces the tubular passage left by the parent; 
they never bore their way out in the oppo- 
site direction, which, were they to do so, 
would entail the destruction of all the other 
and immature larvae. — Komanes Animal In- 
telligence, ch. 4, p. 179. (A., 1899.) 

2728. PREVISION OF THOUGHT— 

phasis in Reading Shoos Sense of Words to 
Come. — How comes it about that a man 
reading soinetliing aloud for the first time 
is able immediately to empbasize all his 
words aright, unless fiom the very first 
he have a sense of at l(*ast the ffirm of the 
sentence yet to come, which sense is fused 
with his consciousness of the ])resent word, 
and modifies its emphasis iti his mind fio as 
to make him give it the proper accent as ho 
utters it? Emphasis, of this kind is almost 
altogether a matter of grammatical con- 
struction. If we read “ no more” we expect 
presently to come upon a “than”; if we 
read “ however ” at the outset of a sentence 
it is a “ yet,” a “ still,” or a “ nevertheless ” 
that we expect. A noun in a certain posi- 
tion demands a verb in a certain mood and 


number, in another position it expects a 
relative pronoun. Adjectives call for nouns, 
verbs for adverbs, etc., etc. And this fore- 
boding of the coming grammatical scheme 
combined with each successive uttered word 
is so practically accurate that a reader in- 
capable of understanding four ideas of the 
book he is reading aloud can nevertheless 
read it with the most delicately modulated 
expression of intelligence. — James Psychol- 
ogy, vol. i, ch. 9, p. 253. (11. 11. & Co., 

1899.) 

2729. PRIDE OP HALF-KNOWLEDGE 

— Scientific Basis for Practical Precaution — 
Thin Coverings Protect from Frost. — W'e 
have the following beautiful passage in the 
“Essay” of Wells; *‘1 had often, in the pride 
of half- knowledge, smiled at the means fre- 
quently employed by gardeners to protect 
tender plants from cold, as it appeared to 
me impossible that a thin mat or any such 
flimsy substance could prevent them from 
attaining the temperature of the atmosphere, 
by which alone I thought them liable to be 
injured. But when I had learned that bodies 
on the surface of the earth become, during 
a still and serene night, colder tlian the 
atmosphere, by radiating their heat to the 
heavens, I perceived immediately a just rea- 
son for the practise which I had before 
deemed useless.” — ^1 'ynuat.l Heat a Mode of 
Motion, lect. 17, p. 500. (A., 1900.) 

2730. PRINCIPLE OF LIFE ONE 
THROUGH ALL NATURE AND ALL TIME 

— Whatever else may be true, the conviction 
is brought home to us that in all this endless 
multifariousness there is one single prin- 
ciple at work, that all is tending toward 
an end that Avas involved from the very be- 
ginning, if one can speak of beginnings and 
(*nds where the process is eternal. Tlie 
whole universe is animated by a single prin- 
ciple of life; and whatever we see in it, 
wliethor to our half-trained understanding 
and narrow experience it may seem to be 
good or bad, is an indispensable part of 
the stupendous scheme. — Fi.ske Through Na- 
ture to God, pt. i, ch. 4, p. 24. ( H. JM. & 

Co., 1900.) 

2731. PRINCIPLES, NEW, OF LOCO- 
MOTION — Changes in Habits and Speech. — 
During the nineteenth century three distinct 
modes of locomotion have been originated 
and brought to a high degree of perfection. 
'Fwo of them, the locomotive and the steam- 
ship, are altogether different in princi])le 
from what had gone before. Up to tlie 
very times of men now living, all our loco- 
motion Avas on the same old lines Avbich 
ha<l been used foi thousands of years. H 
bad been improved in details, but Avithoiit 
Tiiiy alteration of principle and without any 
very great increase of efficiency. Tht* prin- 
cipies on AA’hich our present methods rest 
are new; fhoy already far surpass anything 
lhat could be effected by the older methods; 
Avith Avonderful rapidity they have spread 
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over the whole world, and they have in 
many ways modified the habits and even the 
modes of speech of all civilized peoples. — 
Wallace The Wonderful Century, ch. 1, p. 
10. (D. M. & Co., 1899.) 

27«32. PRINTING INVENTED IN 
CHINA — Block-books . — This [printing] was 
a process simple enough in itself, and in- 
deed well known from remote ages. Every 
Egyptian or Babylonian who smeared some 
black on his signet-ring or engraved cylin- 
der, and took off a copy, had made the first 
step towards printing. But easy as the 
further application now seems to us, no one 
in the Old World saw it. It appears to have 
been the Chinese who invented the plan of 
engraving a whole page of ('haracters on a 
wood-block and printing off many copies. 
They may have begun as early as the sixth 
century, and at any rate in tlie tenth cen- 
tury they were busy printing books. The 
Chinese writing, from its enormous diversity 
of characters, is not well suited to printing 
by movable types, but there is a record that 
this plan was early devised among them, 
having been carried on with separate terra- 
cotta types in the eleventh century. ^loslem 
writers early in the fourteenth century de- 
scribe Chinese printing, so that it was proba- 
bly through them that the art found its 
way to Europe, where not long afterwards 
the so-called “ block-hooks,” printed from 
whole- page wood-blocks after the ('hinese 
manner, make their appearance, followed 
by books printed with movable types. Few 
questions have been more debated b}' anti- 
quaries than the claims of (luteiiberg, Faust, 
and the others to their sliare of honor as 
the inventors of printing. (Jreat ini was the 
service these worthies did to the world, it 
is only fair to remember that what they did 
was but to improve the practical application 
of a Cliinese invention. Since their time 
progress has been made in cheapening ty])es, 
making paper by machinery, improving the 
presses,, and working them by steam-power, 
i)ut tlie idea remains tlie same. — Tylok An- 
thropoloyy, ch. 7, p. 180. (A., 1899.) 

273.3. PRIORITY OF DISCOVERY, 
SPURIOUS CLAIMS OY—FA'pryfhing Said 

by Some One Somewhere — Chance liter- 
once Iff Not Discovery. — In the hundreds of 
hooks and pamj)hlets which are every year 
published about ether, the structure of 
atoms, the theory of perception, as well as 
on the nature of the asthenic fever and 
f’arcinoma, all the most refined shades of 
possible hypotheses are exhausted, and 
among these there must necessarily be many 
fragments of the correct theory. But who 
hnows how to find them? I insist upon this 
in order to make clear to you that all this 
literature, of untried and unconfirmed hy- 
potheses, has no value in the progress of 
f^eience. One who wants to publish some- 
thing really new — facts — sees himself opeh 
to the danger of countless claims of prior- 


ity, unless he is prepared to waste time 
and power in reading beforehand a quantity 
of absolutely useless books, and to destroy 
his readers’ patience by a multitude of use- 
less quotations. — H elmholtz Popular Lec- 
tures, Icct. 5, p. 229. (L. G. & Co., 1898.) 

2734. Truth May Apjjear 

by Accident amid Any Flood of Error — Dis- 
covery dives Ueason and Proof of Truth . — 
To find superficial resemblances is easy; it 
is amusing in society, and witty thoughts 
soon procure for their author the name of 
a clever man. Among the great number of 
such ideas there must be some which are 
ultimately found to be partially or wholly 
correct; it would be a stroke of skill always 
to guess falsely. In such a happy chance 
a man can loudly claim his priority for the 
discovery; if otherwise, a lucky oblivion 
conceals the false conclusions. The adher- 
ents of such a process are glad to certify 
the value of a first thought. Conscientious 
workers who are shy at bringing their 
thoughts before the public before they have 
tested them in all directions, solved all 
doubts, and have firmly established the 
proof, these are at a decided disadvantage. — 
Helmholtz Popular Lectures, lect. 5, p. 228. 
(L. G. & Co., 1898.) 

2735. PROBLEM OF LAW AND LIB- 
ERTY — How Much Control by dovernment ? — 
/loir Much I’l'ccduni, iJren if Abused f — As 
the motives which determine individual con- 
duct are not always reasonable motives, 
so it is clear that what men naturally do 
is no sure test either of what they ought to do 
or of what tliey ought to be allowc*d to do. 
It is their nature, under certain conditions, 
to do all tliat is bad and injurious to them- 
.selves and others. Hence it is the most dif- 
ficult of all problems in tlie science of gov- 
ernment to determine when, where, and how 
it is wise to interfere by the authority of 
law with the motives which are usually 
called the natural motives of men. The 
question is no other than this: How far 
the abuse of those motives can be checked 
and resisted by that public authority who.se 
duty and function it is to place itself above 
the inlluences which, in individual men, 
overpower the voice of reason and of con- 
science. — A iujyll Rcitfn of Lair. ch. 7, p. 
199. (Burt.) 

273G. PROBLEM OP MORAL EVIL— 

Why is Righteousness Xot Automatic ? — 
The question then arises, as one of the 
greatest of all mysteries, how it is and why 
it is that the higher gifts of maiTs nature 
.should not have been associated with cor- 
responding dispositions to lead as straight 
ami as unerringly to the crown and consum- 
mation of his eour.se as the dispositions 
of other creatures do lead thmu to the 
perfect development of their powers and the 
perfect discharge of their functions in the 
economy of Nature? — .Argyll Vnity of Na- 
ture. eh. 9, p. 219. (Burt.) 
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2737. PROBLEM OF SCIENCE, A— 

Flowers and Trees Absorb Different Colors 
— Is the Plant Affected by the Differencef — 
Both in foliage and in llowers we have stri- 
king differ dices of absorption. The copper 
beech and the green beech, for example, take 
in different rays. But tlie very growth of 
the tree is due to some of the la^'s thus 
taken in. Arc the chemical rays, them, the 
game in the copper and the green beech? 
In two such flowers as the ])rimrose and the 
violet, where the absorptions, to judge by 
the colors, are almost complementary, are 
the chemically active rays the same? The 
general relation of color to chemical action 
is worthy of the application of the method 
by which Dr. Draper proved so conclusively 
the chemical potency of the yellow rays. — 
Tynd.vll Lectures on Light, lect. 1, p. 30. 
(A., 1898.) 

2738. PROBLEM OR HYPOTHESIS 

NOT TO BE MADE DOCTRINE — ‘‘ \\'e must 
draw [it is said] a sfrict distinction 
between what we wisli to teach and what we 
wish to search for. The objects of our re- 
search are expressed as problems (or hy- 
potheses). We need not keep them to our- 
selves; we are ready to communicate them 
to all the world, and say, ‘ There is the 
problem; that is what we strive for.’ . . . 

The investigation of such problems, in which 
the whole nation may be interested, cannot 
be restricted to any one. This is freedom 
of inquiry. But the problem (or hypothe- 
sis) is not, without furtlier debate, to be 
made a doctrine.” — T yxdall Fragments of 
Science, vol. ii, ch. 15, p. 307. (A., 1000.) 

2733. PROBLEMS OF THE DEEP— 

When it was found that animals can and 
do live even at the greatest depths of the 
ocean, the interest of naturalists was con- 
centrated on the solution of the following 
problems. Firstly, do the animals consti- 
tuting the fauna of the abyss exhibit any 
striking and constant modificaition in corre- 
mtion with the physical conditions of their 
.strange habitat? And, secondly, from what 
sour(!e was the fauna of the abyss derived? 
Was it derived from the shallow shore 
waters, or from the surface of the sea? Is 
it of very ancient origin, or the result of, 
comparatively speaking, recent immigra- 
tions? — lIicK.soN Fauna of the Deep >SVa, 
pref., p. 10. (A., ISOS.) 

2740. PROBLEMS YET UNSOLVED— 

Dtrision of Science Waits for Facts — Ten- 
tative Jfypothrses. — It must be admitted, 
then, that the (piestions of the nature of 
the earth’s interior and the cause of the 
high temperatures which produce volcanic 
phenomena are still open ones. We have not 
yet got beyond tlie stage of endeavoring to 
account for the facts observed by means 
of tentative hypotheses. Sonic of these, as 
we have seen, agree with the facts, so far 
as they arc at present known, much better 
than others; but the det I.sion between them, 
or the rejccfi(*ri of the whole of them in 


favor of some new hypothesis, must depend 
on the results of future observation and 
inquiry. — J udd Volcanoes, ch. 12, p. 352. 
(A., 1899.) 

2741. Vain Search for 

Jnira - Mercurian Planet — Perturbations of 
Mercury Stilt Unexplained* — Intra - Mer- 
curian planets have . . . been diligently 

searched for wdien the opportunity of a to- 
tal eclipse ollcred, especially during the 
long obscuration at Caroline Island. Not 
only did Professor TIolden “ sweep ” in the 
solar vicinity, but Palisa and Trouvelot 
agreed to divide the field of exploration, 
and thus make sure of whatever planetary 
prey there might be within reach; yet 
with only negative results. Belief in the 
presence of any considerable body or bodies 
within the orbit of ^lercury is, accordingly, 
now at a low ebb. Yet the existence of the 
anomaly in the IMercurian movements indi- 
eated by Lc V^wrier has been made only 
surer by further research. Its elucidation 
constitutes one of the “pending problems” 
of astronomy. — C leukk History of Astrono- 
my, pt. ii, ch. 7, p. 308. (BL, 1893.) 

2742. PROCESS OF CRYSTALLIZA- 

TION SEEN BY MEANS OF SOLAR MI- 
CROSCOPE — C'h •ansing perfectly a glass 
j)late, the solution of the chlorid [common 
sal ammoniac, or ammonium, dissolved in 
wuitcrj is poured over the glass, to which, 
when the plate is set on edge, a thin film 
of the liquid adheres. Warming the glass 
.slightly, evaporation is promoted, but by 
evaporation tlie w’at(*r only is removed. The 
])latc is then placed in a .solar microscope, 
and an image of the film is thrown upon a 
white screen. The warmth of the illumina- 
ting beam adds itself to that already im- 
parted to the glass plate, so that after a 
moment or two the dissolved salt can no 
longer exist in the liquid condition. Mole- 
<ulc then closes wutli molecule, and you 
have a most impressive displ.iy of crystal- 
lizing energy overspreading the w’hole sctcmmi. 
You may produce something similar if you 
breathe upon tlic frost-ferns w'hich over- 
spread your window-panes in winter, and 
tiien observe through a poeket-Iens the suh- 
scc(ucnt rccongelation of tlie film. In this 
case the crystallizing force is hampered by 
the adhesion of the film to the glass; never- 
theless, the play of power is strikingly beau- 
tiful. — T yndat.t. Lectures on Light, lect. 3, 
p. 103. (A., 1898.) 

2743. PROCESS SUCCESSFULLY 
USED, WHILE REASON UNKNOWN— 

Cause of Fermcnt<tfion Discovered by Pafi- 
teur. — It was Pasteur who in 1857 first pro- 
pounded the true cause and process of fer- 
mentation. Tl»e breaking - down of sugar 
into alcohol and carbonic acid gas had been 
known, of course, for a long period. Since 
the time of Spallanzani (1770) the putre- 
factive changes in liquids and organic mat- 
ter had been prevented by boiling and 
subscq^^cntly sealing the flask or vessel con- 
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taining the fluid. Moreover, this successful 
preventive practise had been in some meas- 
ure correctly interpreted as due to the ex- 
clusion of the atmosphere, but wrongly 
credited to the exclusion of the oxygen of 
the air. It was not until the beginning of 
the present century that authorities modi- 
fied their view and declared in favor of 
yeast-cells as the agents in the production 
of fermentation. — Newman Bacteria, ch. 4, 
p. 111. (G. r. P., 1899.) 

2744. PRODUCT OF EVOLUTION 
MORE IMPORTANT THAN THE PROCESS 

— JjUCG the Final and SujuTmr Fcsult. — Put, 
after all, the miracle of evolution is not the 
process, but the product. Peside the won- 
der of the result, the problem of the process 
is a mere curiosity of science. For what 
is the product? It is not mountain and val- 
ley, sky and sea, flower and star, this glori- 
ous and beautiful world in which man's 
body finds its home. It is not the godlike 
gift of mind nor the ordered cosmos where 
it finds so noble an exercise for its illimit- 
able j)ow’ers. Ji is that which of all other 
tilings in the universe commends itself, with 
increasing sureness as time goes on, to the 
reason and to tlie heart of humanity — love. 
Love is the final result of (‘volution. This 
is w'hat stands out in Nature as the supreme 
creation. — Hiu mmoni) Aftevnt of Man, eh. 19, 
p. 935. (J. P., 1900.) 

2745. PRODUCT OF SLIGHT FORCE 

BY VAST PERIOD— Potcer o/ Patient (\m- 
tiuuancc^* (J\om. ii, 7) — The Filent Aetiri- 
tics. — There is no fact which the geological 
student is more constantly called upon to 
Ixnir in mind than that of the potency of 
seemingly insignificant causes which eon- 
tinm* in (‘onstant o]>oration tlirough long 
periods of time. Indeed, these small ami 
almost unnoti(*cd agencies at work upon the 
earth’s crust are often found, in the long 
run, to produce far grander eirects than 
those of which the action is much more 
striking and obvious. It is to the sih'iit 
and impereeptdile action of atmo''pheric 
moisture and frost that the disintegration 
of the solid rock-m.isses must he mainly 
ascribed; and the noisy cataract and ocean 
billow produce eflects w'hich are quite in- 
significant compared with those which must 
bo ascribed to the slight and almost un- 
noticed forces. Croat masses of limestone 
ar(i built up of the remains of microscopic 
organisms, wdiile the larger and higher life 
forms contribute hut little to the great work 
cf rock-building. — .Jiuii) \’()tranocs, ch. 10, p. 
302. (A., 1890.) 

2740. PROFICIENCY INCREASED BY 
REST — We notice after exercising our mus- 
cles or our brain in a new way that we can 
do so no longer at that time; but after a 
day or two of rest, when w’e resume the 
discipline, our increase in skill not seldom 
surprises us. I have often noticed this in 
learning a tune; and it has led a German 


author to say that we learn to swim during 
the wdnter and to skate during the sum- 
mer. — J ames Psycholof/y, vol. i, ch. 4, p. 
110. (11. H. & Co., 1899.) 

2747. PROGENY OF LOWER ANIMALS 
MULTITUDINOUS — Love Then Impossible — 
Ao Ftliieal Result Attained. — The humbler 
denizens of the world produce otlspring, 
not by units or tens, but by thousands and 
millions; and with populations so vast, ma- 
ternal protection is not rcnpiired to sustain 
the exist(*nce of the species. It was probably 
on the wdiole a better arrangement to pro- 
duce a million and hit them take their 
chance, than to produce one and take special 
trouble with it. It was easier, moreover, 
a thousand times easier, for Nature to make 
a million young than omi mother. lUit the 
ethical clfcct, if one may use such a term 
here, of this early arrangement w’as nil. 
All this saving of motherly trouble meant 
for a long space in Nature complete absence' 
of maternal training. With childrcm of this 
sort motherhood had no cliance. There w^‘ls 
no time to love, no opportunity to love, and 
no object to love. It was a period of Jiliys- 
ical installations: and of ])sychical instal- 
lations only as (‘stablisliing the first stages 
of the maternal instinct — the prenatal care 
of the egg, 'riiis is a necessary beginning, 

I but it is imperfect; it arrests itself at the 

! critical point, where care can react upon the 

i mother. — Dili MMo.xn Ascent of Man, ch. 8, 
p. 271. (J. F., 1990.) 

2748. PROGRESS BY DISREGARD OF 
PLEASURE AND PAIN— Pleasure and pain 

' are undoubtiaily powerful as spur and 

I bridle and bit in tlie struggle for existence. 

] Hut whatcvt*r biology and certain doctrines 
of political economy may sec lit to hold on 
this subject, psyi'hologv cannot find that the 
f.icts testify to tins >side of life as being by 
life any means all-powerful. Indeed, all hu- 
man life (/( rc/op.s larycly by rtlcyatiny the 
immediate i fjevts of our activity, as rcspjffts 
the f/uantit ies of ylcasun' or pain ero^d, 
more and more into the barley round . — Ladd 
Psyehidoyy. ch. 19, p. 197. (S., 1899.) 

274D. PROGRESS BY INTERCOURSE 
AND INTERCHANGE— A Prophet without 
Jhnutr in His Oicn ('ountry . — Humanity 
would probably not have ]>rogressed very far 
from its original state if the separate tribes 
and peojilcs had not mutually exchangt'd 
their small ste])s of progress, and constantly 
enriched tlndr scanty possessions in culture 
by borrowing from others. Just the rigid- 
ni'ss of the jicople’s soul that timidly refuses 
every venture, ev(‘rything untried, justifies 
the assumption that every nation has de- 
rived a great percentage of its endowunents 
and opinions at sei'ond hand; [and this is 
furtlnu’ eviih'ut from the fact that] natural- 
ly the example of an entire neighboring tribe 
exercises a stronger and more convincing 
eflect than the most living demonstration 
from a member of one’s ow’n society, whose 
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ideas in the eyes of his comrades “ haven’t 
traveled from a distance.” The ancient say- 
ing, “ A prophet is not without honor save 
in his own country,” illumines the situation. 
This borrowing would be still more frequent 
if the petty tribal animosities, which among 
peoples of higher culture take the form of 
national pride, did not hinder a more ener- 
getic leaning toward foreign standards. — 
SciirRTZ Crgiischichtc der KultuVy p. 58. 
(Translated for Scientific Side-Lights.) 

2750. PROGRESS CHARACTERIZES 
TRUE SCIENCE— The beauty of all truly 
sck'iitilic work is to get to ever deeper levels. 
— James Psychology, vol. ii, ch. 25, p. 448. 
(H. H. & Co., 1899.) 

2751. PROGRESS FROM IMPLEMENT 

TO MACHINE— F’j rom Hand-power to Use of 
Elemental Forces. — The ingenuity of man 
has been eminent in the art of destroying 
his fellow men. In surveying the last group 
of deadly weapons, from the stone hurled 
by hand to the rilled cannon, there comes 
well into view one of the great advanees 
of culture. This is the progress from the 
simple tool or implement, such as the club 
or knife, which enables man to strike or 
cut more efFcctively than with hands or 
teeth, to the machine which, when supplied 
with force, only needs to be set and directed 
by man to do his work. Man often himself 
provides the power which the machine dis- 
tributes more convenienth% as when the pot- 
ter turns the wheel with his own foot, using 
his hands to mold the whirling clay. The 
highest class of machines are those which 
are driven by the stored-up forces of Na- 
ture, like the sawmill, where the running 
stream does the hard labor, and the sawyer 
has only to provide the timber ami direct 
the cutting. — Tyix)r Anthropology, ch. 8, p. 
197. (A., 1899.) 

2752. PROGRESS, MENTAL, SUPER- 
SEDES PHYSICAL— 3/mri Gives Man Do- 
tnigkio'n . — No fact in Nature is fraught with 
•deeper meaning than this Uvo-sided fact of 
the extreme physical similarity and enor- 
mous psychical divergence between man and 
the group of animals to which he traces 
his pedigree. It shows that when humanity 
began to be evolved an entirely new chapter 
in the history of the tiniverse was opened. 
Henceforth the life of the nascent soul came 
to be first in importance, and the bodily life 
became subordinated to it. Henceforth it 
appeared that, in this direction at least, , 
the process of zoological change had^come 
to an end, and a process of psAyehological 
change was to kike its place. Henceforth 
along this supreme line of generation there 
was to be no further evolution of new 
species through physical variation, but 
through the accumulation of psychical vari- 
ations one particular species was to be 
indefinitely perfecti'd and raised to a totally 
different plane from that on which all life 
had hitherto existed. Henceforth, in short, 


the dominant aspect of evolution was to be 
not the genesis of species, but the progress 
of civilization. — Fibre Destiny of Man, ch. 
3, p. 29. (H. M. & Co., 1900.) 

2753. PROGRESS OF HUMANITY— 

Guides for the Study of Types of Ancient 
Culture Now Existent. — There are five 
guides [from helplessness to power] whose 
services ive have to engage on our interest- 
ing journey. The first is History, who does 
not know the way very far back — not over 
three thousand years — with much certainty. 
The second is Philosophy, the study of which 
in our own century has enabled us to find 
the cradle-land of many peoples. The third 
is Folk-lore, the survival of belief and cus- 
tom among the uneducated. The fourth is 
Archeology, history written in things. The 
fifth is Ethnology, which informs us tliat 
in describing this arc of civilization some 
races have only marked time, while others 
have moved with radii of varying lengths. 
The result of this is that we now have on 
the earth types of every sort of culture 
it has ever known. — Mason The Birth of In- 
vention (Address at Centenary of American 
Patent System, Washington, D. C., 1891; 
Proceedings of the Congress, p. 40(i). 

2754. Improvement hy In- 

dividual Effort — Civilization a Condition of 
i nstable Equilibrium — Hopeful Result of 
Education. — There have been various centers 
and periods of civilization. Egypt, Greece, 
and Rome, tho they have left an impress 
upon the world which extends even to our 
time, and modifies all the present, have 
themselves “ moldered down.” It appears, 
therefore, that civilization itself may be 
considered as a condition of unstable equi- 
librium, which requires constant effort to be 
sustained, and a still greater effort to be 
advanced. It is not, in my view, the mani- 
fest destiny of humanity to improve by the 
operation of an inevitable necessary law of 
progress; but while I believe that it is the 
design of Providence that man should be 
improved, this improvement must be the re- 
sult of individual effort, or of the com- 
bined effort of many individuals, animated 
by the same feeling, and cooperating for the 
attainment of the same end. The world is 
still in a degraded condition ; ignorance, 
want, rapine, murder, superstition, fraud, 
uncleanlines.s, inhumanity, and malignity 
abound. We thank God, however, that he 
has given us the promise, and in some cases 
the foretaste, of a happier and holier con- 
dition; that he has vouchsafed to us as 
individuals, each in his own sphere, the 
privilege, and has enjoined upon us the 
duty, of becoming his instruments, and thus 
coworkers in ameliorating the condition of 
ourselves and our fellow men; and above all, 
that he has enabled us through education to 
improve the generations which are to follow 
us. If we sow judiciously in the pre.sent the 
world will assuredly reap a beneficent bar- 
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vest in the future; and he has not lived 
in vain who leaves behind him as his suc- 
cessor a child better educated morally, in- 
tellectually, and physically than himself. — 
Henry Thoughts on Education (Scientific 
Writings, vol. i, p. 327). (Sm. Inst., 1886.) 

2755. PROGRESS OF LIFE IN GEO- 
LOGIC TIME — Prolific Periods and Eimchs . — 
Just as the growth of trees is promoted 
or arrested by the vicissitudes of summer 
and Avinter, so in the course of the geological 
Iiistory there have been periods of pause 
ami acceleration in the work of advance- 
ment. This is in accordance with the gen- 
eral analogy of the operations of Nature, 
and is in no way at variance with the doc- 
trine of uniformity already referred to. Nor 
has it anything in common with the un- 
founded idea, at one time entertained, of 
successive periods of entire destruction and 
restoration of life. Prolific periods of this 
kind appear in the marine invertebrates of 
the early Cambrian, the plants and fishes 
of the Devonian, the batrachians of the Car- 
boniferous, the reptiles of the Trias, the 
broad-leaved trees of the Cretaceous, and the 
mammals of the early Tertiary. A remark- 
able contrast is afforded by the later Ter- 
tiary and modern time, in which, with the 
exception of man himself, and perhaps a 
ver}" few other species, no new forms of 
life, have been introduced, while many old 
forma have perished. — Dawson Facts and 
Fancies in Modern Science, lect. 3, p. 124. 
(A. B. P. S.) 

2756. PROGRESS OF SCIENCE-Ad- 

rance hy Rejection of Ancient Dogmas — La/i- 
guage Still Preserves Old Forms. — The dog- 
mas of former ages survive now only in 
the superstitions of the people and the 
l)rejudices of the ignorant, or are perpetua- 
ted in a few systems, which, conscious of 
their Aveakness, shroud themselv'es in a veil 
of mystery. VV"e may also trace the same 
primitive intuitions in languages exuberant 
in figuratiAX expressions; and a fcAV of the 
best chosen symbols engendered by the hap- 
py inspiration of the earliest ages, haA'ing 
by degrees lost their vagueness through a 
better mode of interpretation, are still pre- 
seiwed among our scientific terms. — H l’M- 
BOLDT Cosmos, vol. i, int., p. 24. (H., 1897.) 

2757. A Rhythmic Move- 

7nrnt — Retardation the Prelude to Sirifter 
Advafice. — NcAvtoirs espousal of the emis- 
sion theory [of light] is said to have re- 
tarded scientific discovery. It might, how- 
ever, be questioned whether, in the long run, 
the errors of great men haA^e not really their 
effect in rendering intellectual progress 
rhythmical, instead of permitting it to re- 
main uniform, the “ retardation ” in each 
case being the prelude to a more impetuous 
ad\"ance. It is confusion and stagnation, 
rather than error, that we ought to aAfoid. 
Thus, tho the undulatory theory was held 
hack for a time, it gathered strength in the 


interval, and its development within the 
last half century has been so rapid and tri- 
umphant as to leave no riA'’al in the field. — 
Tyndall Lectures on Light, lect. 2, p. 80. 
(A., 1898.) 

2758. New Methods of 

Research. — Comparing the methods now 
available for astronomical inquiries Avith 
those in use thirty years ago, Ave are at 
once struck with the fact that they have 
multiplied. The telescope has been supple- 
mented by the spectroscope and the photo- 
graphic camera. Now this really involves 
a Avhole AA'orld of change. It means that as- 
tronomy has left the place Avhere she dAA^elt 
apart in rapt union Avith mathematics, in- 
different to all things on earth save only 
to those mechanical improvements Avhich 
should aid her to penetrate further into the 
heavens, and has descended into the forum 
of human knowledge, at once a suppliant 
and a patron, alternately invoking help from 
and promising it to each of the sciences, and 
patiently AA’aiting upon the advance of all. 
The science of the heavenly bodies has, in a 
Avord, become a branch of terrestrial physics, 
or rather a higher kind of integration of 
all their results. — C i.EKKE Iiistory of A«- 
tronomy, pt. ii, ch. 13, p. 512. (HI., 1893.) 

2750. PROGRESS, SOCIAL-- Intellectual 
Reliefs Direct — Feelings Imyel to Action — 
Steam and Stco S)nan. — It Avas not human 
emotions and passions which discovered the 
motion of the earth, or detected the evidence 
of its antiquity; Avhich exploded scholasti- 
cism, and inaugurated the exploration of 
Nature; Avhich invented printing, paper, and 
the mariner’s compass. Yet the Keforma- 
tion, the English and French ReAolutions, 
and still greater moral and social changes 
yet to come, are direct consequences of these 
and similar discoveries. Even alchemy and 
astrology Avere not believed because people 
thirsted for gold and Avere anxious to pry 
into the future, for these desires ar^as 
strong noAV as they Averc then; but because 
alchemy and astrology Avere conceptions nat- 
ural to a particular stage in the groAvth of 
human knoAvledge, and consequently de- 
termined during that stage the particular 
means Avhereby the passions Avhich ahvays 
exist sought their gratification. To say that 
men's intellectual beliefs do not determine 
their conduct is like saying that the ship 
is moved by the steam and not by the steers- 
man. The steam, indeed, is the inotiA^e 
puAver; the steersman, left to himself, could 
not advance the vessel a single inch, yet it 
is the steersman's Avill and the steersman’s 
knoAvledge Avhich decide in Avhat direction 
it shall move and Avhither it shall* go. — 
Mii.l Positive Philosophif of Auguste Comte, 
p. 96. (H. H. & Co., 1887.) 

2760. PROGRESS, UNCONSCIOUS— 

71ir Greatest Movements Least Perceptible 
to Those Borne Omcard hy Them. — If we 
ride in a Avcll-appointed carriage with good 
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springs, upon a railway wliich is in excellent 
order, the movement is almost imperceptible 
to us, and the rate of speed may be increased 
indefinitely without making itself apparent 
to our senses. The smallest impediment to 
the evenness of the movement — such as that 
produced by a small object placed upon the 
rails — at once makes itself felt by a violent 
jar and vibration. ITow perfectly insensible 
we may he of the grandest and most rapid 
movements is taught us by the facts demon- 
strated by the astronomer. Hy the earth's 
daily rotation we arc borne along at a rale 
Avliicli in some 2 )laces amounts to over 1,000 
miles an hour, and by its annual revolution 
we are every liour transported through a 
distance of 70,000 miles; yet concerning the 
fact and direction of these movements we 
arc wholly unconscious. — .T vdd Volcanoes, 
eh. 10, p. 28.1. (A., 1809.) 

2701 . PROOF, FIRST, OF DEEP-SEA 

FAUNA — Commercial Imhuslrtj Aids Seienre. — 
The first direct proof of the existenc'e of 
an invertebrate fauna in deep seas was 
found by the expedition that was sent 
to repair the submarine cable of the Medi- 
terranean Telegraph C'oinpany. The cable 
had broken in deep water, and a ship was 
sent out to examine and repair the damage. 
When the broken (*ablc was brought on deck 
it bore several forms of animal life that 
must have become attached to it and lived 
at the bottom of the s(‘a in water e.xtending 
down to a depth of 1,200 fathoms. Among 
other forms a caryophyllia was found at- 
tached to the cable at 1,100 fathoms, an oys- 
ter (Oslrea cochlear), two species of pec- 
ten, two gasteropods, and several worms. — 
Hickson Fauna of the Deep Fca, ch. 1, p. 
7. (A., 1894.) 

2702 . PROOFS FROM THE VAST AND 
THE MINUTE UNITE — doses fm])rison€(l in 
the Fluid Rock of Volcanoes. — That the 
molten materials which issue from volcanic 
vents have absorbed <*normous (plant it i<*s 
of steam and other gases we have the most 
undisputiible evidence. The volume of such 
gases given off during volcanic outbursts, 
and while the lava-streams are fiowing and 
consolidating, is enormous, and can only be 
accounted for by supposing that the masses 
of fluid rock have absorlnd many times their 
volume of the gases. Tint we iiave another 
not loss convincing proof of the same fact 
in the circumstance that volcanic materials 
w^hich have ccjnsolidated under great pres- 
sure — such as granites, gabbros, porphyries, 
ete.y^xhibit in their crystals innumerable 
cavities containing similar gases in a lique- 
fied state. 

It is to the violent escape of these' gases 
from the molten rcR'k-masoiC's, as the pressure 
upon them is relieved, that nearly all the 
active phenomena of volcanoes must be re- 
ferred.---xruDii Volcanoes, ch. 12, p. .‘h'lT I \ 
1899.) • 

2703. PROPAGATION, RECTILINEAR, 
OF LIGHT— of Rays with Inversion 


of Image — Overlapping Images, — ^The fol- 
lowing instructive experiment depends on 
the rectilinear propagation of light. Make 
a small hole in a closed window-shutter, 
before which stands a house or a tree, and 
■place within the darkened room a white 
screen at some distance from the orifice. 
Every straight ray proceeding from the 
house or tree stamps its color upon the 
screen, and the sum of all the rays w’ill, 
therefore, be an image of the object. Hut,, 
as the rays cross each other at the orifice, 
the image is inverted. At present we may 
illustrate and expand the subject thus: 
In front of our (‘amera is a large opening 
. . . from which the lens has been re- 

moved, and which is closed at present by a 
sheet of tin-foil, rricking by means of a. 
common sewing-needle a small aperture in 
the tin-foil, an inverted image of the car- 
bon-points starts forth upon the screen. A 
dozen apertures will give a dozen images, a 
hundred a hundred, a thousand a thousand. 
Hut, as the apertures come closer to each 
other, that is to say, as the tin-foil betw’een 
the apertures vanishes, the images overlap 
more and more. Removing the tin-foil al- 
together, the screen becomes uniformly il- 
luminated. Ibuice the light upon the stVeen 
may be rcgarih'd as the overlapping of in- 
numerable images of the carbon-points. In. 
like manner the light upon every white wall 
on a cloudless day may be iTgarded as pro- 
duced by the superposition of innumerable 
images of the sun. — T ynoat.l Lectures on 
Light, leet. 1, j). 9. (A., 1898.) 

2704. PROPERTIES OF MATTER 
TREATED AS CAUSES— The physicist wdio 
deduces from the activiti(‘s of ilillerent forms 
of matter certain “ proptuTies ’’ w’hich he 
attribute.s to tliem, and tlien uses these very 
“ properties to aceount for those aetivi- 
ties, is obviously reasoning in a circle. — 
(’akfentek S a lure and Man, lect. 15, p. 411. 
(A., 1889.) 

2705. PROPHECY IN SCIENCE— ^Spec- 
tral Lines — Foreseeing Discovery of Seir 
Planet — dod (^omniuniealing with Rational 
Creatures. — If the possibility of God eoin- 
niunicating with liis rational creatures he 
('oiK‘<*ded, then the ohjeetions taken to* 
])rophecy lose all value. If anything known 
to God and unknown to man can be revealed, 
things past and future may be revealed as 
well as things present. Science abounds in 
prophecy. All Ihrough the geological his- 
tory there have b(*en prophetic types, mute 
witnesses to coming facts. Minute disturb- 
ances of heavenly bodies, altogether ina])- 
preeiable by th<» ordinary observer, enable 
the astronomer to predict the discovery of 
new planets. A line in a spectrum, without 
significance to the uninitiated, foretells a 
ncAV element. The merest fragment, suf- 
ficient onl}^ for microscopic examination, 
enahlt^ the paleontologist to describe to in- 
credulous auditors some organism altogether 
unknown in its entire structures. What 
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possible reason can there be for cxeludinj^ 
such indications of the past and the future 
from a revelation made by him wlio knows 
perfectly the end from the beginning, and 
to whom the future results of human ac- 
tions to the end of time must be as evident 
as the simplest train of causes and effects 
is to us? [See Prediction. | — Dawson Facts 
and Fancies in Modern iS’cicwcc, lect. G, j). 
231. (A. B. P. S.) 

2700. PROPORTION BETWEEN EX- 
TENT OF AURORA AND ITS HEIGHT— 

It must be noted that the extent of the 
aurora appears to bear a certain relation 
to its height. The extensive auroras — those, 
for instance, which are seen simultaneously 
in the two hemispheres — appear to shine 
from an immense height. On the other 
hand, the auroras which are at low levtds 
are always very limited in area, or even 
purely local. This apj>ears to be another 
point in favor of the opinion already stated, 
namely, that these two categories of auroras 
are really distinct phenomena, both in their 
properties and in their origin. — Anuot Au- 
rora liorcaliSi eh. 4, p. 50. (A., 1897.) 

2707. PROSPERITY MADE POSSIBLE 
BY SOCIAL ORDER — Utility of Ancient (breeds 
and Units. — Even the creeds and cults of 
mankind, whatever view you may t.ike of 
the divine element underneath them, have 
been thought out and wrought out with 
inlinite pains from time to time by earnest 
souls. But they had their origin in th(‘ 
cradle-land and in the infancy of our race. 
What we enjoy is only the full-blown llower, 
the perfected fruit of which they possessetl 
the germ. Let me enforce tins idea, as we 
glorify the material ])rospcrity of the nine- 
teenth century, that many centuries ago nn*n 
sat down and with gi'eat pains and sorrow 
invented the language, the art, tlie indus- 
tries, the social order Avhich made our ma- 
chines feasible and desirable. — ^Iason The 
Firth of Invention (Address at Centenary of 
American Patent System, Washinyton^ />. f'., 
JSUl; Proeeedinas of the Conyress, j). 407). 

2708. PROSPERITY OF NATIONS 
THE RESULT OF SCIENTIFIC PROGRESS 

—An equal appreciation of all branches of 
the mathematical, j>hysical, and natural sci- 
ences is a special requirement of tlie ])resent 
age, in which the material wealtli and the 
snowing prosi)erity of nations are principal- 
lybased upon a more enlightened employment 
of the products and forces of Nature. The 
most superficial glance at the ]uesent con- 
dition of Europe shows that a diminution 
or even a total annihilation of national pros- 
perity must be the award of those states 
who shrink with slothful indifYerence from 
the great struggle of rival nations in the 
career of the industrial arts. It is with na- 
tions as with Nature, which, according to 
a happy expression of Goethe, “ knows no 
pause in progress and development, and at- 
taches her cur.se on all inaction.” The 


propagation of an earnest and sound knowl- 
edge of science, can therefore alone avert the 
dangers of which I have spoken. Man can- 
not act upon Nature, or appropriate her 
forces to his own use, without comprehend- 
ing their full extent and having an inti- 
mate acquaintance, with the laws of the 
phy.sical world. — Hi:Mnoj.uT Cosmos, vol. i, 
iiit., p. 53. (11., 1897.) 

2700. PROTECTION BY DESTRUC- 
TION OP ENEMIES — The Sparrow-hawk De~ 
routs Destioyers of Crops. — 'the sparrow- 
hawk has a perfectly clean r(‘cord, as far as 
chickens go, not one of the 320 whose stom- 
achs were examined by Dr. Fisher having 
])artaken of ])oultiy, while no less than 
215 had eaten insects and 89 had (aptured 
mice. Grassho])pers are the sparrow-hawk’.s 
( hief food, ami we may often see him hover- 
ing over the fields with rapidly moving 
wings, 'flien, dropping liglitly down on .soino 
inmusp(*ct ing victim ladow', he returns to 
the bare limb or stub he uses for a lookout 
station, uttering an exultant hilly — kitty — 
kitlif as he flies. — G iiapm.w Bird-Life, ch. 
7, p. 120. (A., 1900.) 

27 7D. PROTECTION BY DISTASTE- 
FULNESS — Cren J*arasites Avoid the Mon- 
areh Bnthr/ly. — Mr. Samuel H. Scmhler, 
who has largely bred North- American but- 
tertlies, has found so many of the eggs ami 
i larva* de.‘'troyi‘(l by hymenopterous and <lip- 
tcrous parasites tliat he thinks at leasfnine- 
tenths, jicrliaps a grealt*!* f)r()portion, never 
reach maturity. Vet he has never found any 
evidence that such ]>arasites attack either the 
egg or the larva of the inedible Danais ar- 
e'nippu , so that in this ease the insect is 
I diNta-^teful to its lnn^t dangerous foes in 
all the .stages of its e\istt*nee, a fact which 
serves to explain its great abundance and 
its extension over almost the whole w’orld. — 
W.M.i.ACE Danritiism. eli. 9, p. 101. (Hum.,. 

1S97.) 

27 71. PROTECTION BY MIMICRY— 

Spiders Bcsetnhliny Leaves Both in Action 
and A ppearanee. — (ireen-leafed bushes arc 
fre<]uc!ited by viviilly green epeiras [spi- 
ders], hut the imitative resemblance does 
not (piite end here. The green spider's 
method of escape, when tlu* hush is roughly 
shaken, is to drop itst‘lf down on the earth 
where it lies simulatiug death. In falling, 
it drops just as a green leaf would drop, 
that is, not quite so rapidly as a rouiuU 
solid body like a beetle or a spider. Now 
ill the bushes there is another epeira, in 
size ami form like the last, hut ditfering 
in color; for instead of a vivid green it is 
of a faded yellow ish white — the exact hue of 
a dead, dvied-up leaf. 4'his spider, when it 
lets itself drop — for it has the same pro- 
tective habit as the other — falls not so 
rapidly as a green freshly brokeii-otl* leaf, 
or as the green spider would fall, but wdth 
a slow’cr motion, precisely like a leaf with- 
ered up till it has become almost light as a 
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feather. It is not difficult to imagine how 
tills comes about: cither a thicker line, or a 
greater stillness or tenacity of the viscid 
lluid composing the web and attached to the 
point the spider drops from, causes one to 
fall slower than the other. — H udson Natu- 
7'alist in La Plata, ch. 14, p. 182. (C. & H., 

1S05.) 

2772. PROTECTION IMPOSSIBLE IF 

NATURAL LAW NEGLECTED— (/Murdma 
i.cuvucytcs Potvet Icsa To l^arc an Enfeebled 
or Corrupted Organism. — It seems prob- 
able, and, in fact, almost certain, that 
so long as we live in tolerably healthy con- 
ditions, these leucocytes [or white corpus- 
cles of the blood] are able to deal with all 
disease-germs which can gain access to our 
system; but when Ave live in impure air, 
or drink impure water, or feed upon un- 
wholesome food, our system becomes en- 
feebled and our guardian leucocytes are un- 
able to destroy the disease-germs that gain 
access to our organism; they then increase 
rapidly, and arc in many cases able to 
destroy us. — Wallace llie Wonderful Cen- 
tury, ch. 14, p. 145. (D. ^1. & Co., 1899.) 

2773. PROTECTION OF ALPINE 
PLANTS BY SNOW — The Greenhouse Proven 
a Fitting Substitute. — The most striking il- 
lustration of the protection which a cover- 
ing of snow affords against cold is furnished 
by the way in which it was at last found 
possible to naturalize in gardens on the 
continent of Europe some of the peculiarly 
beautiful and brilliantly colored plants of 
the Alpine regions, which it had often been 
attempted to naturalize in vain. During 
the winter they always died, till an in- 
genious gardener hit upon the device of 
affording them artificially the protection 
against cold which in their native seats they 
regularly obtain from their covering of snow. 
He did so by putting them in the green- 
houses along with the orange and pome- 
granate trees of warmer climates, and his 
experiment was crowned with success. The 
protection which snow .affords again.st cold 
is perhaps the most important function that 
it fulfils in the economy of Nature, but it 
is not its only function, nor its only im- 
portant function. — Chisholm Nature-Stud- 
ies, p. 30. (Hum., 1888.) 

2774. PROTECTION OF EARTH BY 
VEIL OF VAPOR — Freezing Power of Radior 
tion through Dry Air. — A freedom of escape, 
similar to thnt from bodies of vapor at 
great elevations, would occur at the earth’s 
surface generally were the aqueous vapor 
removed from the air .ihove it; for the great 
body of the atmosphere is a practical 
vacuum as regards the transmission of radi- 
ant heat. The withdraveal of the sun from 
any region over which the atmosphere is 
dry must be followed by quick refrigeration. 
The removal, for a single summer night, of 
the aqueous vapor from the atmosphere 
which covers England v/ould he attended 
by the destruei ion of every plant which a 


freezing temperature could kill. The moon 
would be rendered entirely uninhabitable 
by beings like ourselves through the oper- 
ation of this single cause. With a radiation 
uninterrupted by aqueous vapor the differ- 
ence between her monthly maxima and mini- 
ma must be enormous. The winters of Tibet 
are almost unendurable. Witness how the 
isothermal lines dip from the north into 
Asia, in winter, as a proof of the low tem- 
perature of this region. Humboldt has 
dwelt upon the “ frigorific power ” of the 
central j)ortions of this continent, and con- 
troverted the idea that it was to be ex- 
plained by reference to the elevation, there 
being A’^ast expanses of country, not much 
above the sea-level, with an exceedingly low 
temperature. But not knowing the influence 
Avhich AV'e are noAV studying, Humboldt, I 
imagine, omitted the most potent cause of 
the cold. The refrigeration at night is ex- 
treme because the air is dry. In Sahara, 
Avhero “ the soil is fire a^ the wind is 
flame,” the cold at night if often painful 
to bear. — Tyndall Heat a Mode of Motion, 
lect. 13, p. 38.5. (A., 1900.) 

2775. PROTECTION OF LAB0R~-A"a<- 

ural Laws Jyiadcquatc — Positive Enactments 
Needed — The Old English Apprenticeship . — 
And now for the first time appeared some 
of the consequences of gregarious labor un- 
der the working of natural laAvs, and under 
no restrictions from positive institution. 
Tlie mill-owners collected as apprentices 
boys and girls, and youths and men, and 
Avomen, of all ages. In very many cases no 
provision adequate, or even decent, was pro- 
vided for their accommodation. I'he hours 
of labor were excessive. The ceaseless and 
untiring agency of macljines kept no reckon- 
ing of the exhaustion of human nerves. The 
factory system had not been many years in 
operation Avhen its effects were seen. A 
Avhole geneiation were groAving up under 
conditions of physical degeneracy, of mental 
ignorance, and of moral corruption. 

'^I’he first public man to bring it under the 
notice of Parliament with a view to remedy 
was, to his immortal honor, a master manu- 
facturer, to Avhom the new industry had 
brought wealth and poAver and station. In 
1802 the elder Sir Robert Peel w'as the first 
to introduce a bill to interfere by laAV with 
the natural effects of unrestricted compe- 
tition in human labor. — Argyll Reign of 
Law, ch. 7, p. 207. (Burt.) 

2770. PROTECTION OP TREE 
AGAINST LOSS OF HEAT—MM. De la Rive 
and De Candolle have remarked upon the 
influence which its feet)le conducting power 
in a lateral direction must exert, in prescr/- 
ing within a tree the warmth which it ac- 
quires from the soil. But Nature has gone- 
farther and clothe.s the tree Avith a .sheath- 
ing, of worse conducting material than the 
wood itself, even in its worst direction [viz*, 
the bark]. — Tyndall Heat a Mode of Mo- 
tion, lect. 9, p. 253. (A., 1900.) 
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27 7 7. PROTECTION, PRECIOUSNESS 
OF THE DIVINE — Human LitiUtnens and In- 
security, — Now, it is this littleness and tliis. 
insecurity which make the protection of the 
Almighty so dear to us, and bring, with 
such emphasis, to every pious bosom the 
holy lessons of humility and gratitude. The 
God who siiieth above, and presides in high 
authority over all w«)rlds, is mindful of 
man; and tho at this rnoinent his energy 
is felt in the remotest provinces of creation, 
we may feel the same security in his provi- 
dence as if we were the objects of his un- 
divided care. It is not for us to bring our 
minds up to this mysterious agency. But 
such is the incomprehensible fact that the 
same Being, whose eye is abroad over the 
whole universe, gives vegetation to every 
blade of grass, and motion to every par- 
ticle of blood which circulates through the 
veins of the minutest animal; that, tho 
liis mind takes into its comprehensive grasp 
immensity and all its wonders, I am as 
much known him as if 1 were the single 
object of his attention; that he marks all 
my thoughts; that he gives birth to every 
feeling and every movcinent within me, and 
that, with an exercise of power which 1 can 
neither describe nor comprehend, the same 
God who sits in the highest heaven and 
reigns over the glories of the firmament 
is at my riglit hand, to give me every breath 
which 1 draw and every comfort which 1 
enjoy. — Cii almkus Astrouom ical Discourses, 
p.':59. (B. Ct., 1848.) 

2778. PROTECTION SECURED BY 
THE << SLEEP** OF PLANTS — SavinyLTyper 
>iurfacc of Leaf from Radiation the Object 
(iained . — Tlie fact that tlie leaves of many 
plants place themselves at night in widely 
different positions from what they hold 
during tlie day, but with the one point in 
common that their upper surfaces avoid 
facing the zenith, often with the additional 
fact that they come into close contact with 
opposite leaves or lea Hi ts, clearly indicates, 
as it seems to us, that the object gained 
is the protection of the upper surfaces from 
being chilled at night by radiation. There 
is nothing improbable in the upper surface 
needing protection more than the lower, as 
the two differ in function and structure. 
All gardeners know that plants suffer from 
radiation. It is this and not cold winds 
which the peasants of Southern Europe fear 
for their olives. Seedlings are often pro- 
tected from radiation by a very thin cover- 
ing of straw, and fruit-trees on walls by a 
few fir branches, or even by a fishing-net, 
suspended over them. — Darwin Poirer of 
Movement in Plant s, eh. (>,]). 284. (A.,lfiOO.) 

2770. PROTECTION THE CHIEF CARE 
OF NESTING BIRDS— The first step in 
nest-building is the selection of a site. 
There is almost no suitable location, from 
^ hole in the ground to branches in .the 
tree-tops, in which birds may not place 
their nests. Protection seems to be the 


chief desideratum, and this is generally se- 
cured through concealment. Most birds hide 
their nests. Many sea-birds, however, lay 
their eggs on the shores or clifls, with no 
attempt at concealment; but, as a rule, 
birds that nest in this manner resort to 
uninhabited islets and secure protection 
through isolation. Some birds nest alone 
and jealously guard the vicinity of their 
home from the approach of other birds, 
generally of the same species. Others nest 
in colonies brought together by tempera- 
ment or community of interests, and dwell 
on terms of the closest sociability. — Chap- 
man Bird-Life, ch. 5, p. 65. (A., 1000.) 

2780. PROVISION OF NATURE FOR 

MAN — The Bamboo. — Almost all tropical 
countries produce bamboos, and wherever 
they arc found in abundance the natives 
apply them to a variety of uses. Their 
strength, lightness, smoothness, straight- 
ness, roundness, and hollowness, the facility 
and regularity with which they can be split, 
their many dillerent sizes, the varying length 
of their joints, the ease with which they 
can be cut, and with which holes can be 
made through them, their hardness out- 
side, their freedom from any pronounced 
taste or smell, their great abundance, and 
the rapidity of their growth and increase, 
arc all (pialities which render them useful 
for a hundred dillerent purposes, to serve 
which other materials would require much 
more labor and preparation. 'I'he bamboo 
is one of the most wonderful and most 
beautiful productions of the tropics, and 
one of Nature’s most valuable gifts to un- 
civilized man. [Quoted from Wallace, 
“ ^lalay Archipelago.”] — MA vSon Origins of 
Invention, ch. 6, p. 209. (S., 1899.) 

2781. PSEUDO-SCIENCE— Comte’s Sec- 

ond - hand Knoivledge. — As 1 have said, 
that part of M. C’omte's writings which 
deals with the philosophy of physical 
science apj)cared to me to possess singu- 
larly little value, and to show that he 
ha<l but the most superficial and merely 
:>eoond-hand knowledge of most branches of 
what is usually understood by science. I 
do not mean by this merely to say that 
Comte was behind our present knowledge, 
or that he. was unacquainted with the de- 
tails of the science of his own day. No one 
could justly make such defects cause of 
complaint in a philosophical writer of the 
fKist generation. What struck me was his 
want of apprehension of the great features 
of science; his strange mistakes as to the 
merits of his scientific contemporaries, and 
his ludicrously erroneous notions about the 
part which some of the scientific doctrines 
current in his time were destined to play 
in the future. — Huxley Lay Sermons, stTin. 
8, p. 147. (A., 1895.) 

2782. PSYCHOLOGY EXPERIMENTAL 

— \ot .Advanced by Hypnotism. — It must, 
moreover, be plain to you all that there 
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can be no question of an experimental psy- 
chological iiietliod, in the exact sense of 
those words, in this matter of hypnotizing. 
The condition of hypnosis is such as absolute- 
ly to j)rc(dude the possibility of a psycho- 
logical experiment in the real sense. The 
psycliological experiment demands from its 
subject concentration of the attention, prac- 
tise, skilled introspection — in short, the ful- 
iilment of all' manner of conditions, which, 
it not altogether and normally out of the 
reach of the hypnotic subject, is at least 
wholly impossible during the course of the 
induced sleep. If we compose ourselves to 
sleep with the intention of observing our 
di earns, so far as iliat is [)ossible, or Wen 
if we take morph in for the same purpose, 
we are not making an experiment, not (loing 
anything that in execution or result is es- 
sentially diHercmt from simple observation. 
'I'he conditions of dream observation are not 
altered in the slightest degree by the fact 
that we have brought on sleep intentional- 
ly. The characteristics of tlie experimental 
method are variation and gradation of the 
phenomena, and elimination of certain con- 
ditions. Such a mode of j)roeedure can be 
followtal out in artilicially induced sleep as 
little — or, let us say, as imperfectly — as in 
natural sleep; we shall gain no more by 
investigating the former than by collecting 
casual observations of normal dreams. Ami 
all this liolds in still greater measure of hyp- 
notism, since just in the cas(‘s which present 
the most interesting phenomena there is a 
total absence, of any subsequent rec'ollection. 
We can only infer what goes on in the mind 
of the somnambulist from his words and 
actions; if we wish to subject l)im to special 
influences w(* are hampered by the same con- 
ditions as hinder the investigaticju of sleep 
and dreams. — W lxdt Pst/chology^ lect. 22, 
p. 33(>. (Son. & (^o., 189(5.) 

278:5. PSYCHOLOGY EXPLAINING 
SOCRATES — Ihn'oinm and Self-devotion D(fg 
Analysis — ('haracter Known bi/ Kd-pcricntr 
and Synipailiy. — \\'e can say that Socrates 
remained in the pi ison because his kn(*e 
muscles were contracted in a sitting posi- 
tion and not working to eireet his escape, 
and that these muscle processes took place 
bceau>^e certain psychophysical idt*as, emo- 
tions, and volitions, all composed of ele- 
mentary sensations, occurred in his brain, 
and that tliey, again, were the cfTect of all 
the causes which sense stimulations and dis- 
positions, associations, anrl inhibitions, 
physiological and climatic* influences, ^ pro- 
duced in that organism. And we can say, on 
the other hand, that Socrates remained in the 
prison because he decided to be obedient to 
the law'3 of Athens unto death. This obedi- 
ence means, then, not a psychophysical proc- 
ess, but a will attitude which we must un- 
derstand by feeling it and living through 
it, an attitude which we cannot analyse, but 
which we interpret and apfireciate. The 
first is a psychological description; the sec- 


ond is an historical interpretation. . . ^ 

And yet both are equally true, while they 
blend into an absurdity if we say that those 
psychophysical states in the brain of Soc- 
rates were the objects which inspired the 
will of his pupils, and were suggestive 
through two thousand years. — ^MIjnster- 
UEiio Psychology and Life, p. 219. (H. M.. 

& Co., 1899.) 

2784. PSYCHOLOGY, FANTASIES OF 

COMPARATIVE METHOD IN-^Wild State’-^ 
ments about Children and Savages, — ddiere 
are great sources of error in the- compara- 
tive method. The interpretation of the 
“ psychoses ” of animals, savages, and in- 
fants is necessarily wild work, in which 
the personal equation of the investigator 
has things very much its own way. A sav- 
age will be reported to have no moral or 
religious feeling if his actions shock the 
observer unduly\ A child will be assumed 
without self-consciousness because he talks 
of himself in the third persom etc., etc. No 
rules can be laid down in OTvance. Com- 
parative observations, to be definite, must 
usually be made to test some preexisting 
hypothesis; and the .only thing, then, is to 
use as iniudi sagacity as you possess, and 
to be as candid as you can. — James Psy- 
chology, vol. i, eh. 7, p. 194. (H. H. & Co., 

1899.V 

2785. PSYCHOLOGY IN THE SCHOOL- 
ROOM — Science Limited by an Incakndable K(e- 
vivnt — The Lnlcnotcn Mind of an Opponent. 
— The science of p.sychology% and whatever 
science of general pedagogics may be based 
on it, are, in fact, much like the sciemee of 
war. Nothing is simpler or more definite 
than the principles of either. In war all 
you have* to do is to work your enemy into 
a position from which the natural obstacles. 
pr<*vent him from escaping if he tries to; 
then to fall on him in numbers superior to 
his own, at a moimnit when you have le<l 
iiim to think you far away; and so, with 
a minimum of exiiosure of your own troo])s,. 
to hack his force to pieces, and take the 
remainder prisoners. Just so, in teaching, 
you must simply work your pupil into such 
a state of interest in what you are going 
to teach him that every other object of 
attention is banished from his mind; then 
reveal it to him so impressively that he 
will remmnber the occasion to his dying 
day; and finally fill him with devouring 
curiosity to know what the next steps in 
connection with the subject are.* The prin- 
ciples being so plain, there would be nothing 
but victories for the masters of the science, 
either on the battle-fieUl or in the school- 
room, if they did not both have to make 
their application to an incalculable quantity 
in the .shape of the mind of their opponent. 
— James Talks to Teachers, eh. 1, p. 9. (If* 
11. & Co., 1900.) 

2780. TeaKker Deala with 

Mental Life^ Not with Brain Processes and 
Ganglion - cells — Pedagogy Independent of 
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Psychological Problems. — ^The case of physi- 
ological psychology is the simplest one. 
There was never a teacher who would have 
taught otherwise, or would have changed his 
educational efforts, if the physiological sub- 
stratum of the mental life had been the 
liver or the kidneys instead of the brain. 

. . . It is a caricature of the facts if you 

tell the teacher that lie can learn anything 
now about the mental life if he knows by 
heart the accompanying brain processes; and 
if the teacher, in the hope of understanding 
the mental life of children better, studies 
the ganglion-cells under the microscope, he 
•could substitute just as well the reading of 
Egyptian hieroglyphics. — JM unstermerg Psg~ 
ehologi/ and Life, p. 129. (H. M. &, Co., 

1899.y 

2787. PSYCHOLOGY MUST BEGIN 
WITH FACTS OF CONSCIOUSNESS— Ah;- 
pcricncc .l.s* Compared xvAth Reflection. — If 
it be sensation, feeling, idea, and will which 
led in the first instance to the assumption 
of mind, thei||Only natural method of psy- 
chological investigation will be that which 
begins with just these facts. First of all, 
we must understand their empirical nature, 
and then go on to rellcct upon them. For 
it is experience and renection which consti- 
tute* each and every science. Experience 
comes first ; it gives us our bricks ; rcllection 
is the mortar which holds the bricks to- 
gether. We cannot build without both. 
Kellection apart from experience, and ex- 
perience without rellcction, are alike power- 
i#>ss. It is therefore essential for scientific 
progress that the sphere of experience be en- 
larged, and new instruments of rcllection 
from time to time invented. — W u.ndt Psy- 
chology, lect. 1, p. S. (Son. & Co., 1800.) 

2788. PSYCHOLOGY, NOTHING NEW 

IN ESSENTIALS OF — There is no “ new psy- 
<*hology ” worthy of the name. There is 
nothing but the old psyehology which began 
in Locke’s time, plus a little physiology of 
the brain and senses and theory of evolu- 
tion, and a few refinements of intros])octive 
eletail. — J ames Tails to Teachers, ch. 1, p. 
7. (H. II. & Co.. 1000.) 

2789. PUGNACITY USEFUL— The 

Fighting Impulse Seeded to ('onquer Diffi- 
culties. — Pugnacity ne<‘d not be thought of 
merely in the form of physical combative- 
ness. It can be taken in the sense of a gen- 
eral unwillingnc.'^s to be beaten by any kind 
of dilficiilty. It is what makes us feel 
** stiiinped ” and challenged by arduous 
achievements, and is essential to a sjurited 
and enterprising character. We have of late 
been hearing much of the philosophy of ten- 
derness in education; “interest” must be 
assiduously awakened in everything, dilTi- 
eulties must be smoothed away. i<oft peda- 
gogics have taken the place of the ohl steep 
and rocky path to learning. But from this 
lukewarm air the. bracing oxygen of effort 
is left out. It is nonsense to suppose that 


every step in education can be intcre.sting. 
The fighting impulse must often be appealed 
to. Make the pupil feel ashamed of being 
scared at fractions, of being “ downed ” by 
the law of falling bodies; rouse his pugnac- 
ity and pride, and he will rush at the difii- 
cult places with a sort of inner wrath at 
him.self that is one of his best moral 
faculties. A victory scored under such con- 
ditions becomes a turning-point and crisis 
of his character. It represents the high- 
water mark of his powers, and serves there- 
after as an ideal pattern for his self- 
imitation. — James Talks to Teachers, ch. 7, 
p. 54. (H. H. & Co., 1900.) 

2-7 90. PUNCTUALITY ESSENTIAL 
IN SCIENTIFIC OBSERVATIONS— 

To lie Peeomnienced — Story of Cassini. — It 
is necessary to catch them [ecli]>scsj on the 
wing, so to .say, and not to imitate the too 
presumptucus marquis of the time of Louis 
XV. when conducting to the o])servatory a 
j)arty of fashionable ladies, and who, hav- 
ing been a little delayeil by the petty cares 
of the toilet, arrived half a minute after the 
end of the eclipse. As the ladies refused to 
alight from their coach, a little displeased 
by the unreasonableness of coquetry, ‘‘ Let 
us all go in, ladies," cried the little dandy, 
with the most haughty assurance; “ M. cle 
(’assini is one of my best friends, and he 
will have ival pleasure in recommencing the 
c^clipse for us!” This anecdote has been re- 
told in our century on the authority of 
Arago. — Flammariox Popular Astronomy, 
bk. ii, ch. 1), p. 194. (A.) 

2791. PURIFICATION OF THE AT- 

MOSPHERE — Deadly Ga^ Made to Sustain 
Life. — CoJisider, then, all the fires in the 
world and all the animals in the world con- 
tinually pouring their carbonic acid into 
the* atmosj)here. Would it not be fair to 
conclude that our air must become more 
and more contaminated, and unfit to sup- 
port either combustion or life? This seems 
iiic'vitable, but it would be a conclusion 
founded upon half-knowledge, and therefore 
wrong. A provision exists for continually 
purifying the atmosphere of its excess of 
carbonic acid. By tin* leaves of plants this 
gas is absorbed, and within the leaves it is 
decomposed by the solar rays. T'he carbon 
is stored up in the tree, while the pure oxy- 
gen is restored to the atmosphere. Carbonic 
acid, in fact, is to a great extent the nutri- 
ment of ])lants; and inasmuch as animals, 
in the long run, derive their food from the 
vegetable world, this very gas, which at 
first sight might be regarded as a deadly 
constituent of the atmosphere, is the main 
sustainer both of vegetable and animal life. 
— Tyndat.l Heat a Mode of Mot ion, lect. 3, 
p. 55. (A., 1900.) 

2792. PURITY, APPARENT, NOT 
ALWAYS ‘REAL — Bacteria Float in Transit 
through the .Air — Oftm Where l.easf Fx- 
peeled. — ^There is no numerical standard for 
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bacteria in the air, as tliere is in water. 
The open air possibly averages about 250 
per cubic meter. On the sea coast this num- 
ber would fall to less than half; in houses 
and towns it would rise according to cir- 
cum.stances, and frecpiently in dry weather 
reach thousands per cubic meter. When it 
is remembered that air possesses no pahulum 
for bacteria, as do water and milk, it will 
be understood that bacteria do not live in 
the air. They are only driven by air-cur- 
rents from one dry surface to another. 
Hence the quality and quantity of air or- 
ganisms depend entirely upon environment 
and physical conditions. In some researches 
whicli tlie writer made into the air of work- 
shops in Soho in ISDO, it was instructive 
to observe tliat fewer bacteria were isolated 
by Sedgwick's sugar-tube in premises which 
appeared to the naked eye polluted in a 
large degree than in otlier premises appar- 
ently less contaminated. In the workroom 
of a certain skin-eurer the air was densely 
impregnated with particles from the skin, 
yet scarcely a single bacterium was isolated. 
In the polishing-room of a well-known hat 
firm, in which the air appeared to the naked 
eye to be pure, and in which there was am- 
ple ventilation, there were found four or live 
species of saprophytic bacteria. — Newman 
Bacteria, ch. 3, p. 107. ((1. P. P., 1890.) 

2793. PURITY IS SAFETY— Germleaa 

Air Produces Xo Putrefaction nor Disease. 
— During the ten years extending from 1859 
to 1860 researches on radiant heat in its 
relations to the gaseous form of matter oc- 
cupied my continual attention. When air 
was experimented on 1 had to cleanse it 
effectually of floating matter, and while 
doing so I was surprised to notice that, at 
the ordinary rate of transfer, such matter 
passed freely through alkalis, acids, alco- 
hols, and ethers. The eye being kept sensi- 
tive by darkness, a concentrated beam of 
light was found to be a most searching test 
for suspended matter both in water and in 
air — a test, indeed, indclinitely more search- 
ing and severe than that furnislied by the 
most powerful microscope. With the aid of 
such a beam I examined air Altered by cot- 
ton-wool, air long kept free from agitation, 
so as to allow the floating matter to sub- 
side; calcined air and air Altered by the 
deeper cells of the human lungs. In all 
cases the correspondence between my experi- 
ments and those of Schwann, Schroeder, Pas- 
teur, and Lister in regard to spontaneous 
generation was perfect. Tlie air which they 
found inoperative was proved by the lumi- 
nous beam to be optically pure and there- 
fore germless. — Tynuaij. Float in ff .]f alter of 
the Air, essay 5, p. 288. (A., 1895.) 

2794. PURITY, RELATIVE, OF ANI- 
MAL FOOD — Meat Rarely Contains Bcuieria. 
— Parasites are occasionally found in meat, 
but bacteria are comparatively rare. Not 
that they do not occur in the bodies of ani- 
mals used for human consr.mption, for in 


the glands, mesenteries, and other organs 
they are common. But in those portions of 
the carcass which are used by man, namely, 
the muscles, bacteria are rare. The reasons 
alleged for this are the acid reaction (sar- 
colactic acid) and the more or less constant 
movement during life. A bacterial disease 
which, perhaps more than any other, might 
be expected to be conveyed by meat is tuber- 
cle. Yet the recent Royal Commission on 
Tuberculosis has again emphasized the ab- 
sence of bacilli in the meat substance. — 
Newman Bacteria, ch. G, p. 234. (G. P. P., 

1899.) 

2795. PURPOSE, APPARENT, IN RE- 
FLEX ACTION — Th£. Brainless Frog . — In ob- 
serving the effects, and in reading accounts 
of the elfects, of what is called “ reAex ac- 
tion in the animal economy, and before I 
had submitted the phrase to strict analysis, 
1 had long felt that sense of confusion which 
results from the presentation to the mind 
of false analogies, of incompetent descrip- 
tion, and of formiiiai of expression wliieh, 
pretending to be scientiAc, are in reality 
nothing but thewilfiil shutting-out of knowl- 
edge. It is, however, most satisfactory to 
find that in one of the latest and best text- 
books of physiology, that of Professor Fors- 
ter of Cambridge, there is a full confession 
of the incompetency of such words as re- 
flex action ” to describe the relation between 
the stimuhis of an “ aA’erent ’’ nerve and the 
efferent ’’ movements which are carried 
into responsive preadjusted action. The 
two classes of impulse and of resulting 
movement are justly described as really “ in- 
commensurate.’^ And whilst the purely me- 
chanical or physical relation of mere bending 
or turning is thus condornned not only as an 
inadequate, but as essentially a false image 
of the real relation which subsists between 
the antecedent and the consequent phenom- 
ena, that real relation is deseribed and ad- 
mitted in the following remarkable passage: 
“ In the more complex reAex actions of tlie 
brainless frog, and in other cases, the rela- 
tion is of such a kind as that the resulting 
movement boars an adaptation to the stimu- 
lus; the foot is withdrawn from the stimu- 
lus, or the movement is calculated to piisli 
or wipe away the stimulus. In other words, 
a certain purpose is evident in the reAex 
action.” — Ahcyll Unity of Nature, cli. 8, 
p. 302. (Burt.) 

2799. PURPOSE IN NATURE— 

and Utility of Dust . — Let us now briclly 
summarize what we owe to the universality 
of dust, and especially to that most Andy 
divided portion of it which is constantly 
present in the atmosphere up to the height 
of many miles. First of all, it give.s us the 
pure hiuc of the sky, one of the most ex- 
qui.sitely beautiful colors in Nature. It gives 
us also the glories of the sunset and the 
sunrise, and all those brilliant hues seen in 
high lAountain regions. Half the beauty of 
the world would vanish with the absence 
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of (lust. But, what is far more important 
than the color of sky and beauty of sunset, 
dust gives us also diffused daylight, or sky- 
light, that most equable and soothing and 
useful of all illuminating agencies. With- 
out dust the sky would appear absolutely 
black, and the stars would be visible even 
at noonday. The sky itself would, therefore, 
give us no light. We should have bright, 
glaring sunlight or intensely dark shadows, 
with hardly any half-tones. From this cause 
alone the world would be so totally differ- 
ent from what it is that all vegetable and 
animal life would probably have developed 
into very different forms, and even our own 
organization would have been rnodifled in 
order that we might enjoy life in a world 
of such harsh an(l violent contrasts. — Wal- 
lace The Wonderful Century, eh. 0, p. 82. 
(D. M. & Co., 1899.) 

t2707. ■ Law of Structure 

Subordinate to Law of Purpose — Man and 
(torilla, — Professor Huxley, in his work on 
“ Alan’s Place in Nature,” has endeavored 
to prove that, so far as mere physical struc- 
ture is concerned, “ the differences whicli 
separate him from the gorilla and the chim- 
panzee are not so great as those which 
separate the gorilla from the lower apes.” 
On the frontispiece of this work he exhibits 
in series the skeletons of the anthropoid 
apes and of man. It is a grim and grotc»sque 
procession. The form which leads it, how- 
ever like the others in general structural 
plan, is wonderfully different in those lines 
and shapes of matter which have such mys- 
terious power of expressing tlie characters 
of mind. And significant as those diff(»r- 
enees are in the skeleton, they are as noth- 
ing to the differences which emerge in the 
living creatures. Huxley himself admits 
thqt these differences amount to ” an enor- 
mous gulf,” to a “ divergence immeasurable 
— practically infinite.” What more striking 
proof could we have than this, that organic 
forms are but as clay in the hands of the 
potter, and that the ” law of structure ” is 
entirely subordinate to the ” law ” of pur- 
pose and intention under whicli the various 
jiarts of that structure arc (‘ombined for 
use? — Akoyll lieiyn of ]aui\ (*h. 5, p. I.")!. 
(Burt.) 

2708. Manifold Adapta- 

iious — (hie Dcsinn Ao liiaproof of Another 
— Adaptation of Crain both to Prprodurfion 
and to Food. — To perceive intention is a 
very different thing from perceiving all that 
is intended. Our own human experi(*nce 
should make this distinction familiar to us. 
Alany things wc do and many things we con- 
trive are done and contrived with more than 
one intention. In the light of this experi- 
ence it is altogether irrational to regard 
as an exception to the attainment of pur- 
pose in Nature the fact, for example, “ that 
of fifty seeds she often brings but one to 
bear.” It throws no doubt or difficulty in 
the way of our conviction, for example, that 
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one purpose of seed-bearing in plants is the 
reproduction of their kind, because it ap- 
pears that another purpose to which that 
seed-bearing is applied is the support of 
animal life. The intention with which a 
grain of wheat is so constituted as to be 
capable of producing another wheat plant 
is not the less in the nature of purpose be- 
cause it coexists with another intention, 
that the same grain should be capable of 
sustaining the powers and the enjoyments 
of life in the body and in the mind of man. 
On the contrary, the jiower possessed by 
most plants, and by this plant especially, 
of producing seed in a ratio far beyond that 
which would be required for one purpose, 
is the sure indication and the proof that 
another purpose larger and wider was in 
view'. — Auoyll Ucujn of Law, ('h. 4, p. 104. 

( Burt. ) 

2700. Movement of I jcaves 

of Plants. — As the upward movements of 
tile Icallets of Fobinia, and the dowinvard 
movements of those of Oxalis, have been 
proved to be highly beneficial to these plants 
wdien subject(‘d to bright sunshine, it si'ems 
probable that they have been acquired for 
the special purpose of avoiding too intense 
an illumination. — D arw'IN Power of More- 
menl in Plants, ch. 8, p. 453. (A., 1900.) 

2800. ■ ■ ' - Plain Coloring of 

Female liirds — Final Xot Identical with 
Physical Cause. — Utility, indeed, in a dif- 
fer(*nt sense, can be quoted with proba- 
bility, as a(*counting for the comparative 
plain coloring of females in this and in 
almost all other genera of birds. But then 
it is utility conceived as operating by way 
of motive in a creative mind, and not oper- 
ating as a physical cause in the production 
of a mechanical result. And here we find 
.Mr. Wallace instinctively testifying to this 
great <listinction, and emjdoying lang\iage 
which indicates the passage from one order 
of ideas to another. He says, “ 'fhe reason 
why female birds are not adorned w ith equal- 
ly brilliant plum(\s is sufficiently clear; they 
would he injurious hy rendering their pos- 
sessors too consjiicuous during incubation.” 
[Quarterly Journal of Science. October, 18(17, 
p. 4S1.| This is, no doubt, the true ex- 
planation of tin* juirpose which the plain 
c'oloriiig of fiunale birds is intended to 
serve; hut it is no explanation at all of 
the physical causes by whi(*h this special 
protection is siuaiia'd. — .\koyll Feign of 
/.air. ch. o, p. 1;>7. (Burt.) 

2801. The Extermination 

of ( seli'ss Organisms. — Nature is purpose- 
ful, not only in adapting recently developed 
structures to her usi»s — i. c., in fitting them 
to perform properly the functions allotted to 
them — but conversely, iii removing every- 
thing superlluous, so that as soon as a 
structure is no longer riHjuired it is elimi- 
nated. Of course, this elimination is neither 
sudden nor voluntary, but comes to pass 
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warm air to make it buoyant, its power 
of flight would be effectually destroyed. 
It would become as light as a balloon, and 
consequently as helpless. If, on the other 
hand, it were merely to inflate itself with 
a small quantity of hot air insufficient to 
produce buoyancy, but suflicient to increase 
its bulk, the only effect w'ould be to expose 
it to increased resistance in cleaving the 
air. It is true, indeed, that the bones of 
birds are made more hollow and lighter 
than the bones of mammals, because birds, 
tho requiring weight, must not have too 
much of it. It is true, also, that the air 
must have access to these hollows^ else they 
would be unable to resist atmospheric pres- 
sure. But it is no part whatever of the 
plan or intention of the structure of birds, 
or of any part of that structure, to afford 
balloon-space for heated air with a view to 
buovanev. — A royll J\*ci[/n of LaiVy ch. 3, p. 
S7. ‘ (Biirt.) 

2805. PURPOSE OF CIRCULATION 

ON THE SUN — The Heverne of That on the 
Karth . — The solar system of circulation, in- 
stead of being adapted, like that of the 
earth, to the distribution of heat received 
from without, was seen to be directed to- 
wards the transportation towards the sur- 
face of the heat contained within. Polar 


Purpose 

Qualifications 


gradually, in accordance with certain laws, 
so that we are often able to watch every stage 
of the transition from the full development 
of an organ to the entire absence of it. — 
Weismann Heredity, vol. ii, ch. 9, p. C. 
(Cl. P., 1891.) 

2802. The Key to Struc- 

ture — ftuir l>aru'in yeylected liiis Plain 

— The idea of spc<*ial use, as the con- 
trolling principle of construction, is so im- 
j)ressed on Mr. Darwin’s mind that in every 
detail of sti ucturo, however singular or ob- 
scure, he has absolute faith that in this lies 
the ultimate explanation. If an organ is 
largely developed, it is because some special 
purpose is to be fulftllod. If it is aborted 
or rudimentary, it is because that purpose 
is no longer to he subserved. In the case 
of another species whose structure is very 
singular ^Ir. Darwin had great difficulty 
in discovering how the mcelianism was meant 
to work so as to effect the purpose. At last 
he made it out, and of the clue which led 
to the discovery he says: “The strange 
position of the labellum perched on the 
summit of the column ought to have shown 
me that here was the place for experiment. 
I ought to have scorned the notion that the 
labellum was thus placed for no yood pur- 
2}ose. 1 neglected this plain guide, and for 
a long time completely failed to understand 
the flower.'^ [“ Fertilization of Orchids,” p. 
2()2.] — Argyll Htign of Laic, ch. 1, p. 23. 
(Burt.) 

2803. PURPOSE, MANIFESTED BY 

MONKEY— 1 observed to-day tliat if a nut 
or any object he [a capuchin monkey] 
wishes to get hold of is beyond the reach 
of his chain he puts out a stick to draw 
it towards him, or, if that docs not suc- 
ooed, he stands upriglit and throws a shawl 
back over his head, holding it by the two 
corners so that it falls down his back; he 
then throws it forward with all his strength, 
still holding on by the corners; thus it goes 
out far in front of him and covers the nut, 
W’hich be then draws towards him by pulling 
in the shawl. I\ hen his chain becomes 
twdste<l round the bars of a clothes-horse ” 
(wdiich is given him to run about upon), 
and thus too short for liis comfort, he looks 
at it intently ami pulls it with his lingers 
this way and that, and when lu‘ sees how' the 
turns are tak(*n lie dclil)eratcly goes round 
and round the bars, first this way, then 
that, until the chain is quite disentangled. — 
IlOMAXf:s Animal IntrlHfjoirr (extract from 
diary of author’,^ sister), cli. 17, p. 480. (A., 

1809.) 

2804. PURPOSE MISUNDERSTOOD— 

liird A of ]iuoycd*t, p by Air-ccUs — Why the. 
Bird's Bones Are Hollow . — The common ex- 
planation of birds being assisted by air- 
cells for tho inhalation aiid storage of heated 
air must not only be errf)neous, but founded 
on wholly false conceptions of the funda- 
mental mechanical principles on which flight 
depends. If a bird could inhale enough 


and equatorial currents, tending to a purely 
super licial equalization of temperature, W'crc 
replaced by vertical currents bringing up 
successive j)ortions of the intensely heated 
interior mass, to contribute their share in 
turn to the radiation into space which might 
be called the proper fumtion of a sun. — 
(’lerke History of Astronomy, pt. ii, ch. 2, 
p. 187. (Bl., 1893.) 

2806. PURPOSE, SELECTIVE, OF 
HONEY-BEE — Plan Changed to Meet Difficvl- 
ties. — Finally, in places where special coii- 
<litions of the situation do not otherwise 
permit, it may be observed that the bees, 
far from clinging obstinately to their plan, 
very well understand how to accommodate 
themselves to circumstances not only in cell- 
buihling, but also in making their combs. 
F. Huber tried to mislead their instinct, 
or rather to ]>ut to the proof their reason 
and cleverness in every possible w^ay, but 
they always emerged triumphant from the 
onleal. For instance, he put bees in a hive the 
floor and roof of wdiich were made of glass, 
that is, of a body wdiich the bees use very 
unwillingly for the attachment of their 
combs on account of its smoothness. Thus 
the possibility of building as usual from 
above dowinvards, and also from below up- 
w'ards, was taken awaiy from them; they 
had no point of support save the perpendicu- 
lar walls of their dwelling. They thereupon 
built on one of these walls a regular stratum 
of cells, from wdiich, building sideways, they 
trie.l to carry the comb to the opposite side 
of the hive To prevent this, Huber covered 
that side also wdth glass. But what way 
out of the difficulty was found by the clever 
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insects? Instead of building further in the 
projected direction they bent the comb round 
at the extreme point, and carried it at a 
right angle towards one of the inner sides 
of the hive which was not covered with 
glass, and there fastened it. The form and 
dimensions of the cells must necessarily have 
been altered thereby, and the arrangement 
of their work at the angle must have been 
quite different from the usual. They made 
the cells of the convex side so much broader 
than those of the concave that they had 
a diameter two or three times as great, and 
yet they managed to join them properly 
with the others. They also did not wait 
to bend the comb until they came to the 
glass itself, but recognized the dilliculty be- 
forehand, which had been interposed by 
lluber while they were building with a view 
to overcome the first diiliculty. — Romanes 
Animal Intelligence^ ch. 4, p. 177. (A., 

2807. PURPOSE THE MARK OF MIND 

— Theist vs. Atheist and Materialist. — The 
pursuance of future ends and the choice of 
means for their attainment are the mark 
and criterion of the presence of mentality 
ill a phenomemon. We all use this test to 
discriminate between an intelligent and a 
mechanical performance. We impute no 
mentality to sticks and stones, beeau. e they 
never seem to move for the sake of anything, 
but always when puslied, and then indiffer- 
ently and with no sign of choice. So we 
unhesitatingly call them senseless. Just 
so we form our decision upon the deepest 
of all philosophic problems: is the Kosinos 
an expression of intelligence rational in its j 
inward nature, or a brute external fact jmre i 
and simple? If we find ourselves, in eon- I 
teinplathig it, unable to banish the impres- 
sion that it is a realm of final jiurpuses, 
that it exists for the sake of something, we 
place intelligenee at the heart of it and have 
a religion. If, on the contrary, in survey- 
ing its irremediable llux, we can think of 
the present only as so inueh mere mechanical 
sprouting from ihe past, occurring with no 
reference to the future, we are atlieists and 
materialists, — James Psi/ehology, vol. i, ch. 

1, p. S. (11. H. & Co., lS!)ff)^‘ 

2808. PURPOSE WROUGHT OUT IN 
DISCOVERY OF AMERICA— VVjc nmult of 
Hcienlific Thought. — Wholly dilVevent from 
the first discovery of the New ('out incut in 
the eleventh century, its rediscovery by 
('hristopher (k)lumbus and his exjilora lions 
of the tropical regions of America have been 
attended by events of eosmieal imjiortance, 
and by a marked influence on the extension 
of physical views. Altho the mariners who 
conducted this great expedition at the end 
of the fifteenth century were not actuated 
by the design of attempting to discover a 
new quarter of the world, and altho it would 
appear to be proved that rolumbus and 
Amerigo Vespucci died in the firm conviction 
that they had merely touched on jmrtioiis 


of Ea.stern Asia, yet the expedition mani- 
fested the perfect character of being the 
fulfilment of a j)lan sketched in accordance 
with .scientific combinations. The expedition 
was safely (conducted westward, through the 
gate opened by the Tyrians and Coheus of 
Samo.s, across the immeasurable dark sea, 
mare lenehrosum, of the Arabian geogra- 
phers. I’hey strove to reach a goal, with the 
limits of which they believed themselves 
acquainted. They were not driven accident- 
ally thither by storms, as Naddod and (iar- 
dar liad been borne to Iceland, and Gunli- 
jiirn to Greenland. — Humroldt Cosmos, vol. 
ii, pt. ii, p. 238. (H., 1897.) 

2800. PURSUIT OF THE TYPE— TTie 

Struggle of Xaturc — The Ideal of Christian- 
'ity, — We have been dealing with Christi- 
anity at its most mystical point. Mark here 
once more its absolute naturalness. The pur- 
suit of the type is just what all Nature iji 
engaged in. Plant and insect, fish and rep- 
tile, bird and mammal — these in their sev- 
eral spheres are striving after the type. To 
prevent its extinction, to ennoble it, to peo- 
ple earth and sea and sky with it — this is 
the meaning of the struggle for life. And 
this is our life — to pursue the type, to popu- 
late the world with it. — Dhummond \alural 
lAixr in the Spiritual World, essav B, p. 279. 
(H. Al.) 

2810. PUTREFACTION IMPOSSIBLE 

IN GERMLESS AIR — rperi ments ofSch wa nn^ 
— Schwann placed lloli in a flask filled to 
one-third of its cajiacity with water, sterilized 
the flask by boiling, and tlum supplied it for 
months with calcint'd air. Throughout this 
time there a])poared no mold, no infusoria, 
no putrefaction; the flesli remained unal- 
tered, while the liquid continued as clear 
as it was imnu'diately after boiling. 
Schwann then vaiii'd liis exjicrimental ar- 
gument, with 710 alteration in the result. 
His final conclusion vas that ]>ut refact ion 
is due to decompositions of organic matter 
atti-ndant on the multiplication therein of 
niinuti* organisms. I'Ik'sc organisms were 
derived md from the air, but from some- 
thing contained in the air, which was do- 
st lined by a sullicieiitly high tem])erature. 
— 'rYNUAT.l. Floating Matter of the Air. p. 
2S2. (A., 1S9.).) 

2811. QUALIFICATIONS OF ARABS 
FOR SCIENTIFIC RESEARCH— I he Arabs 
]>osM'ssed remarkable qualifications alike for 
appnqiriating to tln-mselves, and again dif- 
fusing alu'oad. the seeds of knowledge and 
general intercourse, from the Euphrates to 
the Guadalquivir, and to the south of Cen- 
tral .\friea. They exhibited an uiqiaralleled 
mobility of character, and a tendency to 
amalgamate with the nations whom they 
conquered, wholly at variance with the re- 
pelling spirit of the Israelitish castes, while, 
at the same time, they adheretl to their na- 
tional character, and the traditional recol- 
lections of their original home, notwith- 
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»tandin" their constant change of ahodc. 
No other race presents iis with more stri- 
king examples of extensive land journeys, 
undertaken by private individuals, not only 
for purposes of trade, but also with the 
view of collecting information, surpassing 
in these respects the travels of the Buddhist 
priests of Tibet and China, Marco Polo, 
and the Christian missionaries, who were 
sent on an embassy to the Mongolian 
prinees. — IIuMnoi.DT Cosmos, vol. ii, pt. ii, 
p. 212. (IL, 1807.) 

2812. QUALIFICATIONS OF GREAT 
SCIENTIS T — Kepler — Imaginative Power 
Joined with Accutaejf of Observation. — My 
reason for more particularly naming Kepler 
in these remarks on tlie inllucncc of direct 
sensuous contemplation has been to point 
out how, in this great and highly gifted 
man, a taste for imaginative (‘ombinations 
was combined with a remarkable talent for 
observation, an earnest and severe method 
of induction, a courageous and almost un- 
paralleled perseverance in calculation, and 
a mathematical profoundness of mind, 
which, revealed in his ** Sterconietria Doli- 
orum,^’ exercised a happy influence on Fer- 
mat, and, through him, on the inv'cntion of 
the theory of the infinitesimal calculus. A 
man endowed with such a mind was pre- 
eminently qualified by the richnes-^ and mo- 
bility of his ideas, and by the bold cosmical 
conjectures which he advanced, to animate 
and augment the movement which led the 
seventeenth century uninterruptedly for- 
ward to the exalted object presented in an 
extended contemplation of the universe. — 
HrMUOMiT Cosmos, vol. ii, pt. ii, p. 827. 
(H., 1807.) 

2813. QUALITIES, MORAL, RE- 
QUIRED IN SCIENTIFIC INVESTIGATOR 

— Science [early] fascinated me on its own 
account. To carry it duly and honestly 
out, moral qualities were incessantly in- 
voked. There was no room allowed for in- 
sincerity — no room even for carelessness. 
The edifice of science had been raised by 
men who had unswervingly followed the 
truth as it is in Nature, and in doing so 
had often sacrificed interests which are 
usually potent in this w^orld. — T yndatj. 
Fragments of Scirnec, vol. ii, ch. 1.5, p. 88:1. 
(A., 1000.) 

2814. QUESTIONS FOR WHICH 

SCIENCE HAS NO ANSWER — Yearning a 
Propheeg. — [The] notion of decay, however, 
implied a reference to a period, when' the 
Matterhorn was in the full strength of 
mountainhood. ^Ty thouglits naturally ran 
hack to its possible growth and origin. Nor 
did they halt there, but w’andered on 
through molten worlds to that nebulous 
haze which philosophers have regarded, and 
with good reason, as the proximate source 
of all material things. . Did that 

formless fog contain potciuially the aadne.ss 
with which I regarded the Matterhorn? Did 


the thought which now ran back to it simply 
return to its primeval home? . . . 

Questions like these, useless as they seem, 
may still have a practical outcome. For if 
the final goal of man has not been yet at- 
tained, if his development has not been yet 
arrested, who can say that such yearnings 
and questions arc not necessary to the open- 
ing of a finer vision, to the budding and the 
growth of diviner powers? Without this 
upward force could man have risen to his 
present height? When I look at the heav- 
ens and the earth, at my own body, at my 
strength and weakness of mind, even at 
these ponderings, and ask myself. Is there 
no being or thing in the universe that knows 
more al)out these matters than I do? what 
is my answer? — Tyndatx Hours of Exercise 
in the Alps, ch. 24, p. 291. (A., 1898.) 

2815. RACE DEPENDENT UPON 
SINGLE TREE — The South- American Fan- 
palm. — The Maurilia [fan-palm] not only 
a fiords a secure habitation, but likewise 
yields numerous articles of food. Before the 
tender spathe unfolds its blossoms on the 
male palm, and only at that peculiar period 
of vegetable metamorphosis, the medullary 
portion of the trunk is found to contain a 
sago-like meal, whi«*h. like that of the 
Jatropha root, is dried in thin bread-like 
slices. The sap of the tree wdien fermented 
constitutes the sweet inebriating palm-wine 
of the Guarancs. The narrow-scaled fruit, 
which rescmhles reddish pine-cones, yields, 
like the banana and almost all tropical 
fruits, diflcrent articles of food, according 
to the periods at which it is gathered, 
whether its saccharine properties are fully 
matured, or whether it is still in a farina- 
ceous condition. Thus in the lowest grades 
of man’s development we find the existence 
of an entire race dependent upon almost a 
single tree; like certain insects which are 
confined to particular portions of a flower. 
— IlrMHOLDT Views of Nature, p. 13. (Bell, 
189(1.) 

2810. RACE, IMPROVEMENT OF, 
BY INDIVIDUAL SELF - DISCIPLINE- 

Kvery course of intellectual and moral self- 
discipline, steadily and honestly pursued, 
tends not mcTcly to clear the mental vision 
of the individual, but to ennoble the race; 
by helping to develop that intuitive power 
which arises in the first instance from the 
embodiment in the human constitution of 
the general resultants of antecedent experi- 
ence, but whi(;h, in its highest form, far 
transcends the experien(*e that has furnished 
the materials for its evolution — just as the 
creative pow'er of imagination shapes out 
(conceptions which no merely constructive 
skill could devise. — Carpenter Mental Phys- 
iology, bk. ii, eh. 11, p. 48.5. (A., 1900.) 

2817. RACE SLOWLY OUTGROWS 
CHILDISH CONCEPTION — Stars Set in 
(■rystal Sphere. — It must be admitted that 
the idea of the stars being set in a hollow 
sphere of crystal, forming the vault of the 
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firmament, was a very natural one. They 
seemed to revolve around the earth every 
day for generation after generation without 
the slightest change in their relative posi- 
tions, If there were no solid connection be- 
tween them, it does not seem possible that a 
thousand bodies could move around their 
vast circuit for such long periods of time 
without a single one of them varying its 
distance from one of the others. It is espe- 
cially dillieult to conceive how they could all 
move around the same axis. But when th«‘y 
are all act in a solid sphere, every one is 
made secure in its place. The planets could 
not be set in the same sphere, because they 
change their positions among the stars. 
This idea of the sphericity of the heavens 
held on to the minds of men with remark- 
able tenacity. The fundamental proposition 
of the system, both of Ptolemy and Coper- 
nicus, was that the universe is spherical, the 
latter seeking to prove the naturalness of 
the spherical form by the analogy of a drop 
of water, altho the theory served him no 
jmrpose whatever. Faint traces of the idea 
are seen here and there in Kepler, with 
whom it vanished from the mind of the race, 
as the image of Santa Claus disappears 
from the mind of the growing child. — Xkw- 
roMH Popular Astronomy, pt. i, int., p. 4. 
(A. B. Co.) 

2818. . RADIATION FROM LEAVES 

— Space Praininy Plants of Heat — Death of 
Leaves that Cannot Turn . — We doubted at 
first whether radiation would affect in any 
important manner objects so thin as are 
many cotyledons and leaves, and more espe- 
cially affect differently their upper and 
lower surfaces; for altho the temperature 
of their upper surfaces would undoubtedly 
fall when freely exposed to a clear sky, yet 
we thought that they would so (juickly ac- 
quire by conduction the temperature of the 
surrounding air, that it could hardly make 
any sensible difference to them whether 
they stood horizontally and radiated into 
the open sky, or vertically and radiated 
chiefly in a lateral direction towards neigh- 
boring plants and other objects. We en- 
deavored, therefore, to ascertain something 
on this head by preventing the leaves of sev- 
eral plants from going to sleej). and by ex- 
posing to a clear sky when the temperature 
was beneath the freezing-point, these, as 
well ns the other leaves on the same plants 
which had already assumed their nocturnal 
vertical position. Our experiments show 
that leaves thus compelled to remain hori- 
zontal at night suffered much more injury 
from frost than those which were allowed to 
assume their normal vertical position. — 
Darwin Power of Movement in Plants, eh. 
fl, p. 285. (A., 1900.) 

2810. RADIATION FROM METAL 
AND WOOL — Protecting Cover Should .Fit 
Loosely . — Here are two metal vessels, one 
of which is covered with lampblack, while 


the other is bright. Three-quarters of an 
hour ago boiling water was poured into 
them, a thermometer being placed in each. 
Both thermometers then showed the same 
temperature, but now one of them is some 
degr^s below the other, the vessel which 
has cooled most rapidly being the coated 
one. Here, again, are two vessels, one of 
which is bright, and the other closely coated 
with flannel. Half an hour ago two ther- 
mometers, plunged in these vessels, showed 
the same temperature, hut the covered vessel 
has now a temperature two or three degrees 
lower than the naked one. It is not unusual 
to preserve the heat of teapots by a woolen 
covering; but to be effective the “cozy” 
must fit very loosely. A closely fitting 
cover which has the heat of thg teapot freely 
imparted to it by contact would, as we have 
seen, promote the loss which it is intended 
to diminish, and thus do more harm than 
good. — Tvndall Heat a Mode of Motion, 
lect. 11. p. 209. (A.. 1000.) 

2820. RADIATION KEEPING PACE 
WITH CONTRACTION — ^Vould Sustain 
Si(n\s Heat for .Millions of Years. — Calcula- 
tion shows that, assuming the thermal ca- 
pacity of the sun to be the same as that of 
water, the temperature might bo raised to 
28,000.000 of degrees, if this quantity of 
heat could ever have been present in the sun 
at one time. This cannot be assumed, for 
such an increase of temperature would offer 
the greatest hindrance to condensation. It 
is probable rather that a great part of this 
heat, which was produced by condensation, 
began to radiate into space before this con- 
densation was complete. But the heat 
which the sun could have previously de- 
veloped by its condensation would have been 
sulflcient to cover its present expenditure 
for not less than 22.000.000 of years of the 
past. — Hki.mhot.tz Popular Lectures, lect. 
4, p. 181. {L. G. & Co., 1808.) 

2821. RAIN, SILENT ACTION OF— 

Solid Hoeks Pis.Kolred — “ The Waters Wear 
the Stones'" (dob .rir, H )), — The most con- 
spicuous agent employed [in the disinte- 
gration of rocks 1 is rain. Bain is not 
<*hemically pure, but always contains some 
piaiportion of oxygen and carbonic acid 
absorbed from the atmosphere; and after it 
reaches the ground organic acids are derived 
by it from the decaying vegetable and ani- 
mal matter with which soils are more or 
less impregnated. Armed with such chem- 
ical agents, it attacks the various minerals 
of which rocks are composed, and thus, 
sooner or later, these minerals break up. 
. . . In all regions where rain falls the 

result of this chemical action is con?«picu- 
ous; soluble rocks are everywhere dissolv- 
ing, while partially soluble rocks are becom- 
ing rotten and disintegrated. In limestone 
areas it can be shown that sometimes hun- 
dreds of feet of rock have tlius been gradu- 
ally and silently removed from the surface 
of the land. And the great depth now and 
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again attained by rotted rock testifies like- 
wise to the destructive action of rain-water 
percolating from the surface. — G eikie Earth 
iJculpturCf ch. 2, p. 25. (G. P. P., 1898.) 

2822. RAINBOW, NO PERFECT 
IMAGE OF IN WATER — Seeing two ^rain- 
bows], the one in the heavens, the other in 
the water, you might be disposed to infer 
tliat the one bears tlie same relation to the 
other that a tree uj)on the ^vater^s edge 
bears to its reflected image. The rays, how- 
<*ver, wliich reach an observer’s eye after re- 
flection, and which form a bow% would, were 
their course uninterrupted, converge, to a 
point vertically under the observer, and as 
far below' tlie level of tJie w’ater as his eye 
is above it. Put under no circumstances 
could an eye#above the w’ater-Ievel, and one 
below it, see the same bow’ — in other words, 
the selfsame drops of rain cannot form the 
reflected bow and the bow' seem directly in 
the heavens. The reflected bow, therefore, 
is not, in the usual optical sense of the 
term, the image of the bow' seen in the sky. 
— Tyndale Lectures on Lights lect. 1, p. 2*(>. 
(A., 1808.) 

2823. RANGE OF THE CONDOR— 

.4 Eu 71 Xecissarg for Flight — .1 Palisade 
Trap. — This bird [the condor], which, singu- 
larly enough, like the lamas, vicunas, al- 
pacas, and guanacos, is not found beyond 
the equator in New* Granada, penetrates as 
far south as the Straits of ^fagellan. In 
Chile, as in the elevated plateaux of Quito, 
the condors, wliich usually liv(‘ in pairs, or 
even alone, congregate in flocks for the pur- 
pose of attacking lambs and calves, or seiz- 
ing on young guanacos (guanacillos) . ''I'he 
havoc annually committed by tlie cond^u* 
among the herds of sheep, goats, and cattle, 
as well as among the wild vicunas, alpacas, 
and guanacos of the chain of the Ancles, is 
very con'^idcrable. The Chileans assert that 
this bird when in captivity can endure hun- 
ger for forty days; when in a free state, 
however, its voracity is ex^'essivc, and it 
then, like the vulture, fe« ds by preference 
on carrion. 

The mode of catching these birds, by an 
enclosure of palisades. ... is as suc- 
cessful inCliile as in Peru ; for the bird, after 
being rendered heavy from <'.\(‘ess of food, is 
obliged to run a short distance wifli half- 
ext(*nded wings before it can take flight. A 
dead ox, whicli is alrea»ly in an incipient 
state of decomyiosition, is strongly enclosed 
with palisades, within which Tiarrow’ syjace 
the condors throng together; being I'mable, 
as already observed, to fly on account of the 
exccs.s of food Vhich they have devoured, 
and impeded in tlnir run by the palisades, 
these birds are either killed by the natives 
w'ith clubs, or are caught alive by the lasso. 
The condor w'as represcntcfl ns a symbol of 
strength on the coinage of Chile immediately 
after the first declaration of political inde- 
pendence. — H umholdt Vtetts of Mature, p. 
239. (Bell, 1899.) 


2824. RAYS OF STARS — of 

the Heavens Increased by Optical Illusion . — 
The rays of the stars disappear when the 
image of the radiating star is seen through 
a very small aperture made with a needle 
in a card, and I have myself frequently ob- 
served both Canopus and Sirius in this man- 
ner. The same thing occurs in telescopic 
vision through pow’erful instruments, wdien 
the stars appear either as intensely lumi- 
nous i)oints, or as exceedingly small disks. 
Altho the fainter scintillation of the fixed 
stars in the tropics conveys a certain im- 
pression of rej)Ose, a total absence of stel- 
lar radiation w'ould, in my oy^inion, impart 
i). desolate aspect to the firmament, as seen 
by the naked eye. Illusion of the senses, 
optical illusion, and indistinct vision, proba- 
bly tend to augment the splendor of the 
luminous eanoyiyof heaven. — Humboldt Cos- 
7nos, vol. iii, p. 128. (H., 1898.) 

2825. REACTION OF ENVIRON- 
MENT ON MAN — Physical Injlueiwes Have 
Mental Results . — The knowledge of the char- 
acter of Nature in difrerent regions is most 
intimately associated with the history of 
the human race and its mental culture. 
For altho the dawn of this culture cannot 
have been determined solely by yihysical in- 
fluence, climatic relations have at any rate 
to a great extent inlluenced its direction, as 
well as the character of nations, and the 
degree of gloom or cheerfulness in the disym- 
sitions of men. How powerfully did the 
skies of Greece act on its inhabitants! Was 
it not among the nations who settled in the 
beaut iful and happy region betw'wn the Eu- 
phrate.s, the llalys, and tin* A'jgean S(?a that 
!-ocial polish and gentl<*r feelings w’ere first 
awakened? and was it not from these genial 
climes that our forefathers, when religious 
enlliusiasin had suddenly opened to them the 
Holy Lands of tlie East, brouglit back to 
Euroy)e, then relayising into barbarism, the 
seeds of a gentler civilization ? The ymetical 
works of fh(‘ Greeks and tlie ruder songs 
of the yirimifivo northern races owe much 
of their j^eculiar cliaracter to the forms of 
plants and animals, to the mountain-valleys 
in which their yioets dwell, and to the air 
which surrounded them. To revert to more 
familiar objects, who is there that does not 
feel himself diirerently afTected beneath the 
embowering shade of the beechen grove, or 
on hills crowned wdtli a few' scaftered yuiu's, 
or in the flow'cring meadow' where tin* breeze 
murmurs through the trembling foliage of 
the birch? A feeding of melancholy, or so- 
lemnity, or of light, buoyant animation is 
in turn awakened by the contemplation of 
our native trees. This influence of the phys- 
ical on the moral world — this mysterious 
reaction of the sensuous on the ideal — ogives 
to thf3 study of Nature, wdien considered 
from a higher y)oint of view, a peculiar 
cliafin which has not hitherto been siifTi- 
cientlv recognized. — Hi'MBOLDt Views of 'Na- 
ture, *p. 219. (Bell, 1890.) 
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2820. READINESS OF NERVE-CUR- 
RE NTS TO FOLLOW ACCUSTOMED 
PATHS — Paths Deepened as Traversed — The 
2*0 leer of Habit. — Of course, a simple habit, 
like every other nervous event — the habit 
of snuUin^y, for example, or of putting one’s 
hands into one’s pockets, or of biting one’s 
nails — is, mechanically, nothing but a rollex 
discharge, and Its anatomical substratum 
must be a path in tlie system. The most 
complex habits . . . are, from the same 

point of view, nothing but concat(mato<l dis- 
charges in the nervc-centers, due to tlie prc‘s- 
cnce there of systems of rcilex j^aths, so or- 
ganized as to wake each other up successive- 
ly, the impression produced by one muscular 
contraction serving as a stimulus to provoke 
the next, until a final impression inhil>its 
the process and closes the chain. . . . Kor 
the entire nervous system is nothing but a 
system of paths between a sensory terminus 
a quo and a muscular, glandular, or other 
terminus ad quern. A path once traversed 
by a nerve-cin rent might be expected to fol- 
low the law of most of the paths we know, 
and to be scooped out and made mon^ per- 
meable than before; and this ought to be 
repeated with each new passage of the cur- 
rent. ... So nothing is easier than to 
imagine how, when a current once has tra- 
versed a j)ath, it should traverse it more 
readily still a second time. — James I*syehol- 
ogy, vol. i, ch. 4, p. 107. (H. II. & C’o., isoo. ) 

2827. READING OF CHARACTER 

A RARE ATTAINMENT— Perfection in- 
volves Knoicledyc Aot Less Than ()m nisei- 
cut (John iif 2Jf ). — Even overlooking human 
reticence, and, what is worse, human hyp- 
ocrisy, the conditions of an accurate read- 
ing of others’ minds are rarely realized. 
If, as has been remarked by a good author- 
ity, one rarely meets, even among intelligent 
])eoplc, with a fairly accurate observer of 
external things, what shall be said as to the 
commonly claimed power of “ intuitive in- 
.sight *’ into other people’s thoughts and 
feelings, as tho it were a process above 
suspicion? It is ])lain, indeed, on a little 
reflection, that, taking int<^ account what 
is required in the way of large and va- 
ried experience (personal and social), a 
habit of careful inf ros]iection, as w<*ll as 
a habit of subtle discriminalive attention 
to the external signs of mental life, and 
lastly a freedom from prepossession and bias, 
only a very few can ever hope even to ap- 
])roximate to good readers of charnel cr. — 
8uLbY Illusions^ ch. 1), p. 220. (A., 1807.) 

2828. REALITY OF THE HUMAN 
SOUL — No iihostly I Universe — Thouyhts and 
Lcclinys the l^urcsf of All Facts . — What we 
call the soul, the mind, the conscious self, 
is something strange and wonderful. In 
our ordinary etTorts to conceive it, invisible 
and impalpable as it is, we are apt to try 
so strenuously to divorce it from the notion 
of substance that it seems ethereal, unreal, 
ghostlike. Yet of all realities the soul is 


the most solid, sound, and undeniable. 
Thoughts and feelings are the fundamental 
facts from which there is no escaping. Our 
whole universe, from the sands on the sea- 
shore to the naming suns that throng the 
Milky Way, is built up of sights and sounds, 
of ta!;^;(‘s and odors, of j)leasures and pains, 
of sensations of motion and resistance either 
felt directly or iTiferred. This is no ghostly 
universe, but all intensely real as it ex- 
ists in that intensest of realities, the hu- 
man soul! — Fiske Throuyh \nture to (Jod, 
pt. ii, ch. .5, ]). 27. (H. M. & Co., 1900.) 

2820. REASON, THE INTENTIONAL 
ADAPTATION OF MEANS TO ENDS— 

Reason or intelligence is the faculty which 
is concerned in tlie* intentional adaptation 
of means to ends. It therefore implies the 
conscious knowledge of the relution between 
means employed and ends attained, and may 
be exercised in adaptation to circumstances 
novel alike to tho experience of the indi- 
vidual and to that of the species. — Romanes 
Animal fntcUiycnee, int., p. 17. (A., 1S99.) 

2830. REASON WORKING FOR EVIL 

— Fruel I*ractiscs Logical Results from False 
J*remiscs. — It is astonishing how reasonable 
— that is to say, how logical — are even the 
most revolting practises connected, for ex- 
ample, with religious worship or religious 
customs, prov idl'd we accept as true some 
fundamental conception of which they are 
the natural result. If it be true that the 
(iod we worship is a being who delights 
in sulTering, and takes pleasure, as it were, 
in the very smell of blood, then it is not 
irrational to appease him witli hecatombs 
of human victims. This is an extreme case, 
'riierc are, liowevcr, such cases, as we know, 
actually existing in the world. Hut, short 
of this, the same principle is illustrated 
in innumerable cases, wliere cruel and appar- 
ently irrational customs are in reality noth- 
ing but the logical consequences of some 
fundamental belief respecting the nature, 
the cliaracler, and the commands of God. 
In like maimer, in the region of morals and 
of conduct not directly connected with re- 
ligious beliefs, reason may be nothing but 
the servant of desire, and in this service 
may have no other work to do than that of 
devising means to the most wicked ends. 
If the <loctrine given to reason be tho doc- 
trine tliat pleasure and self-indulgence, at 
whatever sacriiice to others, are the gr<‘at 
aims and ends of life, then reason will be 
busy in seeking out “ many inventions'* f»)r 
the attainment of them, each invention being 
more advanced than another in its detiance 
of all obligation and in its abandonimmt of 
all sense of duty. Thus the development of 
.selllshness under the guidance of faculties 
which ])lace at its command the great pow- 
ers of foresight and contrivance, is a kind 
of development quite as natural and quite 
as common as that whic'h constitutes the 
growth of knowledge and of virtue. It is, 
indeed, a development which, under the con- 
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dition supposed — that is to say, the condi- 
tion of false or erroneous data supplied 
to the reasoning faculty — is not an accident 
or a contingency, but a necessary and in- 
evitable result. — Argyll Unity of XaturCy 
ch. 10, p. 200. (Burt.) 

2831. REASONING, APPARENT IN- 
STANCE OF, AMONG BEES — Inference 
ISayaciously Draicn. — Huber gives a case of 
apparent exercise of reason, or power of in- 
ference from a particular case to other and 
general cases. A piece of comb fell down 
and was fixed in its new position by wax. 
The bees then strengthened the attachments 
of all the other combs, clearly because they 
inferred that they, too, might be in danger 
of falling. This is a v^ry remarkable case, 
and leads Huber to exclaim, “ I admit that 
I was unable to avoid a feeling of aston- 
ishment in the presence of a fact from which 
the purest reason seemed to shine out.’’ — 
Romanes Animal Intelligcnccy ch. 4, p. 185. 
(A., 1800.) 

2832. Intelligence 

Shown in Repair of Damagcff. — A closely 
similar and therefore corroborative case [cf. 
2881] of an even more remarkable kind is 
thus narrated in Watson’s “ Reasoning Pow- 
er of Animals,” p. 4-18: 

“ Dr. Brown, in his book on the bee, gives 
another illustration of the reasoning power 
of bees, observed by a friend of his. A 
center comb in a hive, being overburdened 
with honey, had parted from its fastenings 
and was pressing against another comb, so 
as to prevent the passage of the bees be- 
tween them. This accident excited great 
bustle in the colony, and as soon as their 
proceedings could bo observed it was found 
that they had constructed two horizontal 
beams between the two combs, and had re- 
moved enough of the honey and wax above 
them to admit the passage of a bee, while 
the detached comb had been secured by 
another beam and fastened to the wdndow' 
with spare wax. But what was most re- 
markable was that, when the comb was thus 
fixed, they removed the horizontal beams 
first constructed as being of no further 
use. Idle whole occupation took about ten 
davs.” — Romanes Ayximal Intelligence, ch. 
4, p. 185. (A., 1809.) 

2833. REASONING VS. EMPIRICAL 
JUDGMENT- f loth and DyeMuff. — Sui)j)ose 
I say, when offered a piece of cloth, “ 1 
W'on’t buy that; it looks as if it w^ould fade,” 
meaning merely that something about it 
suggests the idea of fading to rny mind; 
my judgment, tho possibly correct, is not 
reasoned, but purely empirical; but if I 
can say that into the color there enters a 
certain dye which I know^ to be chemically 
unstable, and that therefore the color will 
fade, my judgment is reasoned. The notion 
of the dye, which is one of the parts of the 
cloth, is the connecting link between the 


latter and the notion of fading. — James Psy- 
chology, vol. ii, ch. 22, p. 340. (H. H. & 

Co., 1800.) 

2834. RECITATION, VERBAL, 
VALUE OF — Reaction of Mind upon Impres- 
sions. — The older pedagogic rnethotl of learn- 
ing things by rote, and reciting them par- 
rot-like in the schoolroom, rested on the 
truth that a thing merely read or heard, 
and never verbally reproduced, contracts the 
w'eakest possible adhesion in the mind. 
Verbal recitation or reproduction is thus a 
highly important kind of reactive behavior 
on our impressions ; and it is to be feared 
that, in the reaction against the old parrot 
recitations as the beginning and end of in- 
struction, the extreme value of verbal reci- 
tation as an element of complete training 
may nowadays be too much forgotten. — 
James Talks to Teachers, ch. 5, p. 34. (H. 
H. & Co., 1000.) 

2835. RECOGNITION, A TRIUMPH 

OF— r ^ranoA Often Seen Before — Ilerschel Rec- 
ognized It as a Planet. — So soon as astron- 
omers had recognized the nature of the path 
of I'ranus, so as to be able to predict the 
motions of the planet, they could also trace 
back its course, so as to find where it had 
been at any given time before its discovery. 
Now% when this had been done, it was found 
that Uranus had in reality been often ob- 
served before — no less than nineteen time-;, 
in fact. 

It had been observed by the eminent astron- 
omers Flamsteed, Bradley, Mayer, and Lo- 
monnicr. Flamsteed had seen it five times, 
each time recording its place as that of a 
star of the fifth magnitude. But Lemonnier 
had actually seen the planet no less than 
twelve times. Unfortunately, Lemonnier 
was not an orderly man; “his astronomical 
papers,” says one wdio has rec^ently WTitteii 
on the sid)ject, “ are said to have been a 
very picture of chaos”; and M. Bouvard nar- 
rates that he had “ seen one of Lemoniiicr’s 
observations of this very star written on a 
paper-bag which had contained hair-pow- 
der.” So narrowly had the planet escaped 
recognition until its discovery should come 
to reward the most laborious of all astrono- 
mers — tho great Sir W. Herschel. — Proctor 
Expanse of Heaven, p. 117. (L. G. & (^)., 

1807.) 

2830. RECOGNITION, MARKS THAT 
SERVE FOR — Varied Colors of BirdH. — If w o 
consitler the habits and life histories of 
those animals which are more or less grega- 
rious, comprising a large proportion of the 
herbivora, some carnivora, and a consider- 
able number of all orders of birds, W'e shall 
see that a means of ready recognition of its 
own kind, at a distance or during rapid 
motion, in the dusk of twilight or in partial 
cover, must be of the greatest advantage 
and often lead to the preservation of life. 

Anjong birds, these recognition marks are 
especially numerous and suggestive. Species 
w^hieh inhabit open districts are usually pro- 
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tectively colored; but they generally pos- 
sess some distinctive markings |or the pur- 
pose of being easily recognized by their kind, 
both when at rest and during flight. Such 
are the white bands or patches on the breast 
or belly of many birds, but more especially 
the head and neck markings in the form of 
white or black caps, collars, eye-marks or 
frontal patches. — W allace Darwinism^ ch. 
8, pp. 147-150. (Hum.) 

2837. RECOGNITION, MATERNAL— 

Possible Only among the Higher Animals . — 
The next thing [in the evolution of mother- 
hood] was to make it possible for the parent 
to recognize its young. . . . In the lower 
reaches the young are never in the smallest 
degree like their parents, and, granting the 
highest power of recognition to the mother, 
it is impossible that she should recognize 
her own offspring. For generations even 
science was imposed upon here, for many 
forms of life were described and classified 
as distinct species \vhich have turned out to 
be simj)ly the young of other species. . . . 

The larval forms of the starfish, or the sea- 
urchin, or their kinsman the holothurian 
are disguised past all recognition; and 
among the insects the relation between )>ut- 
terflies and moths and their respective 
caterpillars is beyond any possible (due. No 
doubt there are other nuxles of recognition 
in Nature than those which depend on the 
sense of sight. P>ut looked at on every side, 
the fact remains that the power to i(ientify 
their young is all but absent until the 
higher animals appear. — D ulmmond Asemf 
of Man, ch. 8, p. 274. (J. P., 1900.) 

2838. RECOGNITION OF THE IDEAL 

— The Hirst toiranl HonfomiH }f. — 'I'lu* 

re(*ognition of the ideal is the first step in 
the direction of (conformity. Put lei it be 
(dearly observed that it is but a step. Tluwe 
is no vital conne( tion betw(’en merely s(‘eing 
the ideal and being conformed to it. — DnrM- 
MOND Natural Lair in the i^piritual IVorh/, 
(‘s.say 8, p. 274. (IF. Al.) 

2830. RECOGNITION OF UNSEEN 
POWER -^lllmtrat ion of Mill Shaft . — If we 
think the man foolish who supposes the 
main shaft of a cotton-mill to turn of its(df, 
merely because he sees it apparently end in a 
wall which conceals from him thesouiTc of its 
motive power, are we not really chargeable 
with the like folly if we attribute .self-mo- 
tion to the ultimate molecules of matter, 
merely because the power that moves them 
is hid from our sight? — C aupenter Xaturr 
and Man, lect. 12, p. 303. (A., 1889.) 

2840. RECOIL OF CANNON — (7wn 
Heavy To Absorb Its Oivn Reactum . — In 
constructing a cannon provision must al- 
ways be made for its recoil wdicn fired. A 
cannon that fires a very heavy shot must 
itself be heavy, for two reasons: first, in 
order that it may be strong enough to resist 
the charge of powder, and, secondly, that it 
inay be heavy enough to absorb the reaction. 


so that the recoil will not be too great. — 
Ellsiia Guay Naturals Miracles, vol. ii, e\\. 
1, p. 8. (F. II. & IL, 1900.) 

2841. RECONCILIATION, IRRA- 
TIONAL — Attempt to Force Science to Accord 
with Supposed Hiblical Teaching — Scheme 
of Tycho Jirahe. — Th(U*c was a slight delay 
in the adoption of the theory of the central 
sun and the motion of the earth, a delay 
due to the a.stixmorner Tycho Prahe, who 
contrived, in 1582, a mixed system susc(^p- 
tible of recon(dling observation with the 
Piblc*, in the name of which the teaching- 
schools refused to accept the theory of the 
earth^s motion. 

Here is how the Danish astronomer him- 
self states liis theory: ^ 

“ I think it is dec idedly lUTessary, with- 
out any doubt, to i)lace the earth motion- 
less at the center of the systoii, ac'cording 
to the opinion of the ancients and the tes- 
timony of Scripture. I do not admit, with 
Ptohmiy, that the (‘arth may be the center 
of the orbits of the sc'cond ‘ mobile,’ but 1 
think that the celestial motions ar(‘ ar- 
ranged so that the moon and the sun only, 
with the eighth sjdiere, the most distant of 
all, and whicli includes all the otliers, have 
the center of their motion near the earth. 
The five other planets revolve round the sun 
as round their chied and king, and the sun 
must be incessantly in the midst of their orbs, 
which accompany him in his annual motion. 

. . . 'Phus the sun would be tlu‘ ruhn* and 

end of all these revolutions, and, like Apollo 
in the midst of the Pluses, ho would rule 
alone all tlie celestial harmony.” 

'Po the syst(*m of ’Pycho Prahe there exists 
the same Muiems obj(*ction which was made 
to that oi IHolemy. since in fixing the earth 
at th(‘ center of the world-system he sup- 
posed that the sun, all tlie planets, and the 
whole sky of fixed stars, (h'seribed round us 
their imnumse orbits in twenty-four hours. 
It never eiijoyt'd a real intluence. — K lam- 
MAUioN Popular Asl rouomi/, bk. iv, eh. 1, 
p. 313. (A.) 

2842. RECONSTRUCTION FROM 

FRAGMEJ^TS— Intuitive Perception of Llenius 
- — Agassiz Rivals ILvptoit of Cuvier — Kdtiuct 
Cruslacean of Halruddcry Restored . — ^’Pho 
numerous sjjccimtms . . . were spread 

out before us. . . . There were the frag- 

nnmts of scaly rhombs, of scaly crescents, 
of scaly circl(‘s, with scaly parallelograms 
attached to tlnmi, and of several other regu- 
lar e(»mpound figures besides. . . . Agas- 

siz glanced over the collection. One speci- 
men (‘specially caught his attention — an ele- 
gantly symmetrical one. It seemed a com- 
bination of the parallelogram and the cres- 
cent; th(‘re were pointed horns at each end; 
but the convex and concave lines of the op- 
posite sides passed into almost parallel right 
lines towards the center. Ilia eye bright- 
(*ned as he contemplated it. “ 1 will tell 
you,” he said, turning to the company — “ I 
will toll you what these are — the remains 
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of a huge lobster.” He arranged the speci- 
mens in the group before him with as much 
apparent ease as 1 have seen a young girl 
arranging the pieces of ivory or mother-of- 
pearl in an Indian ])uzzlc. A few broken 
pieces completed the lozenge-shaped shield; 
two detached specimens, placed on its op- 
posite sides, furnished the claws; two or 
three semirings, with serrated edges, com- 
posed the jointed body; the compound fig- 
ure, which but a minute before had so 
strongly attracted his attention, furnished 
the terminal llap, and there lay the huge 
lobster before us, palpable to all. There is 
homage due to supereminent genius, which 
Nature spontaneously pays when there are 
no low feelings of envy or jealousy to inter; 
fere with her operations, and the reader 
may Avell believe that it was w illingly ren- 
dered on this occasion to the genius of Agas- 
siz. — Millkr GUI Red SandstouCy ch. 8, p. 
135. (G. & L., 1851.) 

2843. RECORD, ENDURING, OF 

THE EVANESCENT — Prints of Rain-drops 
in Ocolugic Rocks . — It may be asked how 
any clue can be found to phenomena so eva- 
nescent as those of clouds and moisture. But 
do we not trace in the old deposits the 
rain-storms of past times? The heavy drops 
of a passing shower, the thick, crowded 
tread of a splashing rain, or the small pin- 
pricks of a close and fine one — all the story, 
in short, of the rising vapors, the gathering 
clouds, the storms and show’ers of ancient 
days, we find recorded for us in the fossil 
rain-drops; and when we add to this the 
possibility of analyzing the chemical ele- 
ments w'hich have been absorbed into the 
soil, but which once made part of the at- 
mosphere, it is not too much to hope that 
we shall learn something hereafter of the 
meteorology even of the earliest geological 
ages. — Agassiz Gcoloqical RkdehrSf scr. i, 
ch. 3, p. 74. (H. M. & Co., 1890.) 

2844. RECORD OF MEMORY IM- 
PERISHABLE — Accident May Recall What is 
Lost from Consciousness — The Day of Judy- 
meni. — Accordingly, in a brain that is not 
disorganized by injury or disease, the organ- 
ic registrations are never actually forgotten, 
but endure while life lasts; no wave of 
oblivion can efface their characters. Con- 
sciousness, it is true, may be imjmtent to 
recall them; but a fever, a bloiv on the 
Jiead, a poison in the blood, a dream, 
the agony of drowning, the hour of death, 
rending the veil between our present 
consciousness and these inscriptipns, will 
sometimes call vividly bac'k, in a mo- 
mentary flask, and call back, too, with all 
the feelings of the original experience, much 
that seemed to have vanished from the mind 
forever. In the deepest and most secret re- 
cesses of mind there is nothing hidden from 
the individual self, or from others, which 
may not be thus some time accidentally re- 
vealed, so that it might well be that, as De 
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Quincey surmised, the opening of the book at 
the day of judgment shall be the unfolding 
of the everlasting scroll of memory. — ^Mauds- 
IJ'IY Body and Mind, lect. 1, p. 26. (A., 

1898.) 

2845. RECORDS, EARLY, OF SCI- 
ENTIFIC FACT — Eruptions of Etna . — Etna 
appears to have been in activity from the 
earliest times of tradition, for Diodorus Si- 
culus mentions an eruption which caused a 
district to be deserted by the Sicani before 
the Trojan war. Thucydides informs us that 
in the sixth year of the Peloponnesian war, 
or in the spring of the year 425 B. C.,a lava- 
stream ravaged the environs of Catania, and 
this, he says, was the third eruption which 
had happened in Sicily since the coloniza- 
tion of that island by the Greeks. The 
second of the three eruptions alluded to by 
the historian took place in the year 475 B. C., 
and was that so poetically described by Pin- 
dar, two years afterwards, in his first Pythi- 
an ode. . . . 

In these verses a graphic description is 
given of Etna, such as it appeared five cen- 
turies before the Christian era, and such 
as it has been seen when in eruption in 
modern times. The poet is only making a 
passing allusion to the Sicilian volcano as 
the mountain under which Typlimus lay 
buried, yet by a few touches of his master- 
hand every striking feature of the scene 
has been faithfully portrayed. We are told 
of “ the snowy Etna, the pillar of heaven — 
the nurse of everlasting frost, in whose deep 
caverns lie concealed the fountains of un- 
approachable fire — a stream of. eddying 
smoke by day, a bright and ruddy flame by 
night, and burning rocks rolled down with 
loud uproar into the sea.” — Lyet.l Princi- 
ples of (Jcolofjyy bk. ii, ch. 25, p. 398. (A., 

1854.) 

2840. RECORDS, IMPERISHABLE, 
OF THE BABYLONIANS — Humane Laws— 
— Astronomical Beginnings — Cuneiform In- 
scriptions . — Of the early Babylonians or 
Chaldeans less is known [than of the Egyp- 
tians], yet their monuments and inscriptions 
show' how ancient and how high was their 
civilization. Their writing w'as in cunei- 
form or wedge-shaped characters, of whicli 
they seem to have been the inventors, and 
which their successors, the Assyrians, learnt 
from them. They w’ere great builders of 
cities, and the bricks inscribed with their 
kings’ names remain as records of ^beir 
great temples, such, for instance, a^*thiit 
dedicated to the gml of Ur, at the city known 
to Biblical history as Ur of the Chaldees. 
Written copies of their law's exist, so ad- 
vanced as to have, provisions as to the prop- 
erty of married women, the imprisonment 
of a father or mother for denying their 
son, the daily fine of a half-measure of corn 
levied on the master who killed or ill-n>^<*t^ 
his slaves. Their astrology, which made the 
Tfarnea of Chaldean and Baylonian famous 
ever since, led them to make those regular 
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observations of the heavenly bodies which 
gave rise to the science of astronomy. The 
nation which wrote its name thus largely 
in the book of civilization dates back into 
the same period of high antiquity as the 
Egyptian. — T ylor Anthropology, ch. 1, p. 
22. (A., 1899.) 

2847. RECORDS OF ANCIENT DEAD 

— Histories ticlf-vorittcn in the Rocks. — In- 
deed, the fossil remains of all times tell 
us almost as much of the physical condi- 
tion of the world at different epochs as they 
do of its animal and vegetable population. 
When Robinson Crusoe lirst caught sight 
of the footprint on the sand he saw in it 
more than the mere footprint, for it spoke 
to him of the presence of men on his desert 
island. We walk on the old geological 
shores, like Crusoe along his beach, and the 
footprints we find there tell us, too, more 
than we actually see in them. Tlie crust 
of our earth is a great cemetery, where the 
rocks are tombstones on which the buried 
dead have written their own epitaphs. They 
tell us not only who they were, and when 
and where they lived, but much also of the 
^.circumstances under whi('h they lived. We 
ascertain the prevalence of certain physical 
conditions at special opoclis by the j)rescnce 
of animals and plants whose existence and 
maintenance required such a state of things, 
more than by any positive knowledge re- 
specting it. — ^Agassiz Geological Sketches, 
ser. i, ch. 2, p. 30. (11. M. & Co., 1S9G. ) 

2848. RECORDS OF GEOLOGY— Com- 

pared with Human Traditions. — There is a 
rabbinical tradition that the sons of Tubal- 
cain, taught by a prophet of tlie coming 
deluge,’ and unwilling that their father’s 
arts should be lost in it to posterity, erected 
two obelisks of brass, on which they in- 
scribed a record of his discoveries, and that 
thus the learning of the family survived 
the cataclysm. The flood subsided, aTid the 
obelisks, sculptured from pinnacle to base, 
were found fast fixed in the rock. Now, the 
twin pyramids of the Old Red Sandstone, 
with their party-colored bars and their 
tliickly crowded inscriptions, belong to a 
period immensely more remote than that 
of the columns of the antediluvians, and 
they bear a more certain record. — 

The Old Red Sandstone, ch. 9, p. 17*2. (G. 

& L., 1851.) 

2840. RED A PREVALENT COLOR 
IN FAUNA OF THE DEEP SEA— The fau- 
na of the deep sea, . . . taken as a whole, 
is not characterized by the predominance of 
»iny one color. The shades of red occur 
rather more frequently than they do in the 
fauna of any other zone or region, but 
whether this is in any way connected with the 
fact that red is the complementary color 
to that of the phosphorescent light, in which 
nianyH>f these animals live, it is at present 
diflicult to say; it is possible that when 
we have further information concerning the 
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colors of the animals living in the deeper 
parts of the neritic zone another explana- 
tion may be forthcoming. — Hickson Fauna 
of the Deep Sea, ch. 4, p. 66. (A., 1894.) 

2850. REENFORCEMENT, MUTU^ 

— Hacleria (Jain Rower by Association, — The 
association of organisms ... is ... a 
fact that is rapidly becoming of the first im- 
portance in bacteriology. When species were 
lirst isolated in pure culture it was found 
that they beluivcd somewhat differently un- 
der differing circumstances. Tliis modifica- 
tion in function has been attributed to dif- 
ferences of environment and physical con- 
ditions. Whilst it is true tliat such external 
conditions must have a marked effect upon 
such sensitive units of protoplasm as bac- 
teria, it has recently been proved that one 
great reason why modification occurs in pure 
artificial cul lines is that the species has 
been isolated from amongst its colleagues 
and doomed to a separatt* existence. One of 
the most abstruse j)roblems in the immedi- 
ate future of the science of bacteriologj^ is 
to learn what intrinsic characters there are 
in species or individuals which act as a 
basis for the association of organisms for a 
specific pur])ose. Some bacteria appear to 
be unable to ])ei form their regular function 
without the aid of others. An example of 
such association is well illustrated in the 
case of tetanus, for it has been shown that 
if the bacilli and si)ores of tetanus alone 
obtain entrance to a wound the disease may 
not follow the same course as when with 
the specific organism the lactic-acid bacillus 
or the common organisms of suppuration or 
putrefaction also gain entrance. There is 
here evidently something gained by associ- 
ation. — N ewm.^n Bacteria, ch. 1, p. 31. (G. 

P. P., 1899.) 

285 1 . REFLECTION AND J U D G - 
MENT SHOWN BY A WASP— 

Facilities of Transportation. — Th. Meenan 
( ]*roccedings of the Acad, of Nat. Sci., 
Philadelphia, January 22, 1878) observed 
a case with Vespa maculata. He saw^ one of 
these w'as])s try in vain to raise from the 
ground a grasshoj)por it had killed. When 
all its efforts proved to be in vain it pulled 
its prey to a maple-tree, about thirty feet 
off, mounted it wutli its prize, and flew aw’ay 
from it. “ This,” adds the wu*iter, “ W’as 
more than instimd. It was reflection and 
judgment, and the judgment was proved to 
i)e correct.” [It could carry the load when 
once raised into the air, tho it could not 
11 V up with it.] — Romanes Animal Intelli- 
genee, ch. 4, p. 197. (A., 1890.) 

2852. REFLECTION AND REFRAC- 
TION — The Two Unite to Make the Rainbow. 
— A beam of solar light falling obliquely 
upon a rain-drop is refracted on entering 
the drop. It is in part reflected at the back 
of the drop, and on emerging it is again 
refracted. By these tw'o refractions — at its 
entrance and at its emergence — the beam of 
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light is decomposed, quitting the drop re- 
solved into colored constituents. The light 
thus reaches the eye of an observer facing 
the drop, and with his back to the sun. — 
Tyndall Lectures on Light, lect. 1, p. 24. 
(A., 1898.) 

2853. REFRACTION, DOUBLE, OF 

LIGHT — Iceland Spar. — Pour water and di- 
sultid of carbon into two cups of the same 
depth; the cup that contains the more 
strongly refracting liquid will appear shal- 
lower than the other. Place a piece of Ice- 
land spar over a dot of ink; two dots are 
seen, the one api)earing nearer than the 
other to the eye. The nearest dot belongs 
to the most strongly refracted [ihe ordi- 
nary] ray, exactly as the nearest cup bottom 
belongs to tlie most highly refracting liquid. 
When you turn the spar round, the extraor- 
dinary image of the dot rotates round the 
ordinary one, whieh remains fixed. — Tyxdaix 
Lectures on Light, lect. 3, p. 114. (A., 

1808 .) 

2854. REFRACTION ENHANCES 
SENSE OF VASTNESS — Steppes of South 
America. — The distant aspect of the steppe 
is the more striking when the traveler 
emerges from dense forests, where his eye 
has been familiarized to a limited prospect 
and luxuriant natural scenery. I shall ever 
retain an indelible impression of the elTect 
produced on my mind by the llanos, when, 
on our return from tlie Upper Orinoco, 
they first broke on our yiew from a distant 
mountain, opposite the mouth of the Kio 
Apure, near the ITato del Capuchino. The 
last rays of the setting sun illumined the 
steppe, which seemed to swell before us like 
some vast hemisphere, while the rising stars 
were refracted by the lower stratum of the 
atmosphere. When the plain has been ex- 
cessively heated l>y the vertical rays of the 
Bun, the evolution of the radiating heat, 
the ascent of currents of air, and the con- 
tact of atmospheric strata of unequal den- 
sity continue throughout the night. — Kum- 
BOJ.DT Vicics of yaturc, p. 28. (Bell, 1896.) 

2855. REFRACTION OF LIGHT — 

Diminished Velocity in Denser Vedium, as 
Class or Water. — According to tlie undiila- 
tory theory, the velocity of light in water 
and glass is less than in air. (Mnsidcr, then, 
a small portion of a wave issuing from a 
point of light so distant that the portion 
may be regarded as practically plane. Mov- 
ing vertically downwards, and impinging on 
an horizontal surface of glass or, water, the 
wave would go through the medium with- 
out change'of direction. But as the velocity 
in glass and water is less than the velocity 
in air, the wave would be retarded on pass- 
ing into the denser medium. But suppose 
the wave, before reaching the glass, to be 
oblique to the surface, that end of the wave 
which first reaches the medium will be the 
first retarded by it, the other portions as 


they enter the glass being retarded in suc- 
cession. It is easy to see that this re- 
tardation of the one end of the wave must 
cause it to swing round and change its front, 
so that when the wave has fully entered the 
glass its course is oblique to its original 
direction. According to the undulatory 
theory, light is thus refracted. — Tyndall 
Lectures on Light, Icct. 3, p. 109. (A., 

1898.) 

2850. REFRIGERATION BY EX- 
PANSION — Liquefaction of Oxygen, Nitrogen, 
Hydrogen, and Air. — In 1877 M. Cailletet 
had liquefied nitric oxid and acetylene, and 
on the 2d of December he placed in the 
hands of M. Ilciiri Saint-Claire Deville a 
note wherein, in cautious but distinct terms, 
he announced the liquefaction of oxygen. 
On the IGth of the same month he repeated 
his experiments. . . . His plan of oper- 

ation involved the application of the prin- 
ciple of refrigeration by expansion. . . . 

By instruments of great strength and su- 
preme accuracy of fit he was able to sub- 
ject a volume of oxygen gas to a pressure 
of 300 atmospheres. He might have mul- 
tiplied this pressure tenfold without licpie- 
fying the gas, but instead of augmenting 
the pressure he suddenly released the gas 
from the pressure imposed upon it. It for- 
cibly expamled, and the cold of expansion 
caused the gas to precipitate itself as a 
cloud, which the emim'iit men who witnessed 
the experiment agreed in pronouncing liquid 
oxygen. He subsequently applied the same 
method with success to nitrogen, hydrogen, 
and air, all of which, through the eonibina- 
tion of pressure with sudden release from 
pressure, were caused to precipitate them- 
selves in clouds. — Tyndai.l Heat a Mode of 
Motion, lect. fi, p. 145. (A., 1900.) 

2857. REGELATION, FARADAY’S 
DISCOVERY OF— Hloeks of Ice Freeze To- 
gether under Hot Water. — In a lecture given 
at the Koyal Institution in June, 1850, and 
reported in the Athenceum and Literary Ha- 
zel tc for that year, Faraday showed that 
when two pieces of ice, at a temperature of 
32° F., are placed in contact with each 
other they freeze together by the conversion 
of the film of moisture between them into 
ice. The case of a snowball is a familiar 
illustration of the principle. When tlie 
snow is below 32°, and therefore dry, it 
will not cohere, whereas when it is in a 
thawing condition it can be squeezed into a 
hard mass. During one of the hottest days 
of July, 1857, when the thermometer was 
upwards of 100° .F. in the sun, and more 
than 80° in the shade, I observed a num- 
ber of blocks of ice, which had been placed 
in a heap, frozen together at their places of 
contact, and 1 afterwards caused them lo 
freeze together under water as hot, as Bm 
hand could bear. — Tyndall Hours of Eceer' 
cise in the Alps, ch. 1, p. 354. (A., 1898.) 
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2858. RELATIVITY, LAW OF— Di/- 

ferent Estimates from Same Height . — ^The 
varying judgments may perhaps be, to some 
extent, accounted for by that doctrine of 
relativity which plays so important a part 
in philosophy. This doctrine affirms that 
the impressions made upon us by any cir- 
cumstance, or combination of circumstances, 
depend upon our previous state. Two trav- 
elers upon the same height, the one having 
ascended to it from the ])lain, the other hav- 
ing descended to it from a higher elevation, 
will bo differently aifected by the scene 
around them. To the one Nature is exjiand- 
ing, to the other it is contracting, and im- 
pressions which have two sucli different an- 
tecedent states arc sure to differ. In our 
scientific judgments the law of relativity 
may also play an important part. — T yndat.l 
Fragments of ScicneCy vol. ii, ch. 8, p. 

(A., 1897.) 

2850. RELICS OF A DISTANT LAND 

AND AGE — DepomlH of Glacial Epoch. — On 
the steep slope leading fiom the valley of 
the Rhone into the Val d’Hliez, erratics 
[scattered bouldersl, formerly many hun- 
dreds, if not thousands, in number, are 
strewn among the vines and under the 
shadow of the Spanish chestnuts. They are 
mostly of crystalline rock, while the valley 
itself is wholly excavated in limestones and 
slates. M’hey have been derived from vari- 
ous places higher up in the valley of the 
Rhone. — Ronney Icc-icorky Present and Past, 
pt. i, ch. 1, p. 17. (A., 1800.) 

2800. RELICS OF ANCIENT PAST 
IN PRESENT CIVILIZATION — As t he 
fragment ()f a speech or song, a waking 
or a sleeping vision, the dream of a van- 
ished hand, a draft of water from a fa- 
miliar spring, the almost perished fra- 
grance of a pressed flower, call back the 
sipger, the loved and lost, the loved and won, 
the home of childhood, or the jiarting hour, 
so in the same manner there linger in this 
crowning decade of the crowning eenturv 
hits of ancient ingenuity Avhieh recall to a 
whole people the fragianee and heanty of 
its past. — Mason The Hirih of In rent ion 
(Address at Centenarg of Anieriean Pafrnf 
Systcniy Washington y 1). C.. fSfU : Proeced- 
ings of the Congress, ]). 40(5). 

2801, RELICS OF BRUTES ARE 
BONES AND TEETH— ieef/Vvs of Man Arc 
Chiefly His Works — .Xrchcology Links lie- 
ology and History. — Nor does there ap])ear 
to be any reason why those methods of 
examination which have ])roved so sueeessfnl 
in geology should not also he used to throw 
light on the history of man in j)rehistorie 
times. Archeology forms, in fact, the link 
between geology and history. It is true that 
in the case of other animals we can, from 
their bones and teeth, form a definite idea 
of their habits and mode of life, while in the 
present state of our knowledge the^skeleton 
of a savage eonld not ahvays be distin- 
guished from that of a philosopher. But, 


on the other hand, while other animals leave 
only teeth and hones behind them, the men 
of past ages are to be studied principally 
by their works: houses for the living, tombs 
for the dead, fortifications for defense, tem- 
ples for worship, implements for use, and 
ornaments for decoration. — A veiu:uy Prehis- 
toric TirneSy ch. 1, p. 2. (A., 1900.) 

2862. RELICS OF PRIMEVAL MAN 

— The Old Man of (Jromagnon — Cavc-du'cll- 
crs. — The beautiful work of Lartet and 
Christy has vividly portrayed to us the an- 
tiquities of the iimestoue plateau of the 
Dordogne — the ancient Aquitania — remains 
which recall to us a pojmlatiou of Jlorites, 
or eavt‘-dw'elh*rs, of a time auliuior to the 
dawn of histo]y in France, living inueh like 
the modern hunter-tribes of .Vmeriea, and 
. . . possibly eontemporai'y — in their 

early history, at least — with the mammoth 
and its (‘xiinet eomi)anions ef the later posi- 
i^lioeene for(‘Nts. . . , What manner of 

pi'ople were they? Tlie answer is given to 
ns by the .skidcdons found in the* cave of 
Cromagnon. This cavern is a shelter or 
ludlow nnd(‘r an overhanging ledge of lime- 
stone, and excavated originally by the action 
of the weather on a softer hed.‘ It fronts 
the southw'<‘>.t and the little river Vezere; 
ami, h.tving originally been about eight feet 
high and nearly twenty deep, must have 
formed a e(5zy shelter from rain or cold or 
summer sun, and with a pleasant outlook 
from its front. . . . The “ Old Man of 

Cromagnon *' was of gr(‘ai stature, being 
m‘arly six feed high. Move than this, his 
hones show that he was of the strongest 
and most athletie nmseiil.n* development-^ 
a Samson in strengtii: and the bones of 
the limbs liaY(' the jx'culiar f(jrm which is 
('haraelerist ie of atldetie men habituated 
to rough walking, eliml)ing, and running; 
for this is, ] iM’lieve, the veal meaning of the 
eiiormons strength of the thigh-bone and 
the llattem‘d eondition of the leg in this 
aiul other old skeUdoiis. It oeiMirs to some 
i extent, tho nineh le>s than in this old man, 
in American skeletons. ITis skull presents 
all the eharaett’is of advanced age, tho the 
teeth had been worn (h)wn to tho sockets 
without being lost, whi(‘h, again, is llu’ ehar- 
aeh'i- of s('me. Clio not of all, aged Indian 
skulls. The skull ])roper, or brain-ease, is 
very long — more so than in ordinary modern 
skulls — and this length is aeeomi>anied with 
a great breadth, so that the biain was of 
greater size than in average modern men, 
and the frontal region was largely and 
well developed. . In this respect this most 
ancient skull fails utterly to vindicate the 
expectations of those who would regard pre- 
historh* men as approaching to the apes. 
It is at the 0})posite extreme. The face, how- 
ever, presented very peculiar characters. It 
w'as e.xtremely broad, with projecting cheek- 
bones and heavy jaw’, in this resembling the 
coarse types of the American face, and the 
eyc-orhits were square and elongated later- 
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ally. The nose was large and prominent, 
and the jaws projected somewhat forward. 
This man, therefore, had, as to his features, 
some resemblance to the harsher type of 
American physiognomy, with overhanging 
brows, small and transverse ejeSjhigh cheek- 
bones, and coarse moutli. . . . The woman 
presented similar characters of stature and 
cranial form modified by her sex. 

The ornaments of Croniagnon were perfora- 
ted shells from the Atlantic and pieces of 
ivory. — Dawson Facts and Fancies in Mod- 
ern Scicnccy ch. 4, p. 152. (A. 15. P. S.) 

2863. RELIGION AND SCIENCE NOT 

AT VARIANCE — Loyalty to Truth Aids Both. 
— Fully satisfied that religion and science 
cannot in reality be at variance, 1 have- 
striven in the present publication to follow 
out the rule laid down by the Bishop of 
London in his excellent lecture delivered 
last year at Kdinbnrgh. The man of sci- 
ence,' says Dr. Tait, ought to go on, “ honest- 
ly, patiently, dilfidciitly, observing and stor- 
ing up his observations, and carrying his 
reasonings iinfiinchingly to their legitimate 
conclusions, convinced that it would bo trea- 
son to the majesty at once of science and 
of religion if he sought to help either by 
swerving ever so little from the straight 
rule of truth.” — AvEnrnv Prehistoric Timesy 
pref., p. 0. (A., 1900.) 

2864. RELIGION IMPREGNABLE IN 

THE ESTIMATE OF SClEJiCE— Herbert 
Bpcnccr. — “ How truly its central position 
is impregnable,” Herbert Spencer has well 
discerned, ” religion has ne\er adequately 
realized. In the devoutest faitli, as we ha- 
bitually SCO it, there lies hidden an inner- 
most core of skepticism, and it is this skep- 
ticism which causes that dread of inquiry 
displayed by religion when face to face with 
science.” True indeed ; religion has never 
realized how iinpregnabte are many of its 
positions. — D ri’MMONd Xatural Law in the 
^^piritual Worlds int., p. 2f). (H. Ah) 

2865. RELIGION MEETS NATURAL 
WANT — General Craving of Man. — This 
world of ours has, on the whole, been an 
inclement region for the growth of natural 
truth; but it may be that the plant is all 
the hardier for the bendings and bufTetings 
it has undergone. The torturing of a 
shrub, within certain limits, strengthens it. 
Through the struggles and passions of the 
brute, man reaches his estate; through sav- 
agery and barbarism his civilization; and 
through illusion and persecution, his knowl- 
edge of Nature, including that of,, his own 
frame. The bias towards natural truth must 
have been strong to have withstood and over- 
come the opposing forces. Feeling appeared 
in the world before knowledge, and thoughts, 
eonception.s, and creeds, founded on emotion, 
had, before the dawn of sedence, taken root 
in man. Such thoughts, conceptions, and 
creeds must have met a deep and general 
want, otherwise thei’* growdh could not 


have been so luxuriant, nor their abiding 
power so strong. — ^Tyndall Fragments cf 
Science, vol. ii, ch. 15, p. 373. (A., 1900.) 

2866. RELIGION, MINGLING OF, 
WITH SCIENCE UNDESIRABLE—JVebwfar 

Hypothesis L'nsiistaincd. — It has indeed al- 
tvays seemed to me a circumstance to be 
regretted that religious questions should 
have been in any way associated with the 
scientific difiicultics involved in this particu- 
lar question [the nebular hypothesis]. There 
is always this objection to such associations, 
that, in foiming them, we are apt to as- 
sociate scientific errors with religious teach- 
ings, and these truths .seem to suffer when 
the scientific errors are exposed. Thus 
well-meaning men have again and again in- 
jured the cause they were most eager to 
.serve, by calling in to its aid unsuiLxble 
allies. But altho 1 can see no religious 
reasons for casting discredit on the theory 
that processes have gone on and are going 
on upon an infinitely vast scale, resembling 
those which we see daily gt)ing on around 
us upon a finite scale, yet it does appear 
to me that there are many excellent scien- 
tific reasons for doubting very gravely 
whether all the suns which people space 
were originally formed from masses of glow-’ 
ing gas. — PuocTou Our Place among Infini- 
ties, p. 230. (L. O. & Co., 1897.) 

2867. RELIGION MORE THAN 

SENSE OF DEPENDENCE—De/mYiow /7i. 
eludes the Thing To Be Defined. — The defi- 
nitions of religion have been even w’orse 
tluin the definitions of morality. Just as 
the attempt is made to account for morals 
apart from the sense of duty or of obliga- 
tion in conduct, so is the attempt nuule to 
account for religion apart from the sense 
of mind or w ill in Nature. The great effort 
seems to have been to try how the essential 
idea of religion could be either most com- 
pletely eliminated or idse most eflectually 
concealed. For example, a feeling of ab- 
solute dependence has been specified by 
Schleiermacher as the essence of religion. 
'Set it is evident that a sense of absolute 
dependence may be urgent and oi)pressive 
without the slightest tincture of religious 
feeling. A man carried off in a flood and 
clinging to a log of wood may have, and 
must have, a painful sense of absolute de- 
pendence on the log. But no one would 
think of describing this sense as a feeling 
of religion. . . . Any plausibility, there- 

fore, which may attach to the proposition 
which identifies religion wdth the mere sense 
of dependence is due entirely to the fact that 
wLen men speak of a sense of dependence 
they suggest the idea of a particular kind 
of dependence — namely, dependence \rpon a 
being or a personality, and not dependence 
upon a thing. That is to say, that the 
plausibility of the definition is entirely due 
to an element of thought w^hich it is special- , 
ly framed to keep out of sight. — A royll 
Unity of Nature, ch. 11, p. 267. (Burt.) 
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2808. RELIGION, ORIGIN AND 
MANIFESTATION OF— Danger Awakens Re- 
ligious Instinct, — As long as no real danger 
threatens, we may laugh at the religious in- 
stinct, because it has no opportunity to act. 
But as soon as danger approaches it acts 
even in unbelievers. — Dahl Die Nothwendig- 
keit der Religion cine letzte (Umsequcnz der 
Darvcinschen Lchrc, (Translated for Hcien- 
tific Side-Lights.) 

2809. RELIGION, PRIMEVAL, UN- 
FOUNDED SPECULATION CONCERNING 

— The One Element Common to All Religions 
— Worship of Superhuman Personality . — 
Primeval man h.as kept no journal of his 
own first religious emotions, any more than 
of his own first appearance in the world. 
We are therefore thrown back upon pure 
speculation — speculation, indeed, which may 
find in the present, and in a comparatively 
recent past, some data for arriving at con- 
clusions, more or less probable, on the con- 
ditions of a time which is out of sight. But 
among the very first of these data — if it be 
not, indeed, the one datum without which 
all others arc useless — is a clear conception 
of the element which is common to all re- 
ligions as they exist now, or as they can 
be traced back beyond the dawn of history 
into the dim twilight of tradition. Of this 
universal element in all religions “the In- 
finite ” is no definition at all. It is itself 
much more vague and indefinite in meaning 
than the w'ord w'hieh it professes to explain. 
And this is all the more needless, seeing that 
the common element in all religions, such as 
we know them now, is one of the greatest 
simplicity. It is the element of a belief in 
superhuman beings — in living agencies other 
and higher than our own. — Argyll Unity 
of NafurCi ch. 11, p. 274. (Burt.) 

2870. RELIGION, SCIENCE A KELP- I 

ER OF — Extension of Knowledge Leads to 
Higher Faith. — Jn proportion as religion | 
avails herself of the help of science and its 
labors to strengthen her position and power, 
so will she most typically and admirably 
fulfil her great ofTice in ruling wisely and 
well the inner and higher life of man. xVs 
science progresses, so let religion advance 
with her; for the world, we shall find, is 
daily awakening to new beliefs, to the fuller 
knowledge of itself. The great, irresistible 
tide of human knowledge is sweeping away 
the old landmarks and rcsting-])laees with 
rapid force. And wdse indeed are they 
who, recognizing the extension of knowdedge 
as from God, betake themselves with the 
tide to higher levels of thought, and there 
eonstwict their dwelling-places anew. — ^An- 
drew Wilson Science-Culture for the Mass- 
p. 35. (Hum., 1888.) 

2871. RELIGION, UNIVERSALITY 

OF— The universality of religion, its exist- 
ence among all known peoples, may be re- 
garded as indubitable evidence that its ap- 


pearance is owing to necessary causers. — 
Dahl Die Nothiccmdigkeit der Religion eine 
letzte Consequvnz der Daririnschen Lehre. 
(Translated for Scientific Side-Lights.) 

2872. No Adequate Emi- 

dence of Tribes without Religion. — On one 
main point which has been questioned re- 
specting existing facts the progress of in- 
quiry seems to have established beyond any 
reasonable doubt that no race of men now 
exists so savage and d(‘graded as to be, or 
to have been wdicn discovered, wholly des- 
titute of any conceptions of a religious na- 
ture. It is now’^ [188‘1J well understood that 
all the eases in which the existence of such 
savages has been reported are cases w^hich 
break down upon more intimate knowdedge 
and more scientific inquiry. 

Such is the conclusion arrived at by a 
careful modern inquirer, Professor Tiele, 
who says: Tlie statement that there are 
nations or tribes which possess no religion 
rests either on inaccurate observations or on 
a confusion of ideas. No tribe or nation has 
vet been met with destitute of belief in any 
liigher beings, and travelers who asserted 
their existence* have been afterwards refuted 
by facts. It is legitimate, therefore, to call 
religion, in its most general sense, an uni- 
versal phenomenon of humanity.^^ — .Argyll 
Unity of So lure. ch. 11, p. 281. (Burt.) 

2878. RENEWAL AFTER EXHAUS- 
TION — Impediments to New Action Removed — 
Sundew l.iaf Dried to ('tear It of Remains — 
Rcanointing for Capture of Prey. — As soon 
as tentacles which have remained closely 
inflected during several days over an object 
begin to reexpand, tlieir glands secrete less 
freely, or cease to secrete, and arc left dry. 
In this state tluw are covered wdth a film 
of wliitisli, scinifihroiis matter, which W’as 
held in solution by the secretion. The dry- 
ing of the glands" during the act of reex- 
pansion is of some little service to the 
plant; for I liave often observed tliat ob- 
jects adhering to the leaves could then 
be blown away by a breath of air, the leaves 
being thus left uueueuiubered and free for 
future action. Nevertheless, it often hap- 
pens tliat all the glands do not become com- 
jiletely dry; and in tliis ease delicate oh- 
jeets, such as fragile insoets, are sometimes 
lorn by tin* reexpaiision of the tentacles 
into fragments, which remain scattered all 
over the leaf. After the reexpaiision is 
complete the glands quickly begin to rese- 
crele, and as so«m as full-sized drops are 
formed the tentacles arc ready to clasp a 
new object. — Darw’IN Insectivorous Plants^ 
ch. 1, p. 13. (A., 1000.) 

2874. REPAIR COMPENSATES 
WASTE — Sleep Nature's Op^portunity of Resto- 
ration. — Repair is everywhere and always 
making up for waste. Tlio the two processes 
vary in their relative rates, both are con- 
stantly going on. Tho during the active, 
Avaking state of an animal waste is in excess 
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of repair, yet repair is in progress; and tho | 
during sleep repair is in excess of waste, 
yet some waste is necessitated by the carry- 
ing-on of cert4un never-ceasing functions. 
The oigans of these never-ceasing functions 
furnish, indeed, the most conclusive proofs 
of the simultaneity of repair and waste. 
Day and night the heart never stops beating, 
but only varies in the rapidity and vigor of 
its beats, and hence the loss of substance 
which its contractions from moment to mo- 
inout entail must from moment to moment 
be made good. Hay and niglit the lungs 
dilate and collapse, and the mustdes which 
make them do this must therefore be kept 
in a state of integrity by a repair whicb 
keeps pace with waste, or which alternately' 
falls behind and gets in advama* of it to a 
very slight extent. — S pexcku BuAo<nj, pt. ii, 
oh. ‘4, p. '2Ui. (A., moo.) 

2875. REPOSE IS BEATK-Knoivl- 

edge and PHtgress from Aciion .^ — Some years 
ago 1 found mys(>lf in discussion with a 
friend who entertained the notion that the 
general tendency of tilings in this world 
is towards capiilibrium, the result of which 
would be peace and iilessediiess to the human j 
race. ^ly notion was that ecpiilibrium 
meant not peace and bhessedness, but death. 
No motive powei* is to be got from beat, 
save during its fall from a higher to a lower 
temperature, as no power is to be got from 
water save during its descent from a higher 
to a lower level. Thus also life consists, 
not in eipiilibrium, but in the passage, to- 
wards equilibrium. . . . In time.s of 
strife and commotion we may long for 
peace, but knowdedge and progr(‘?^s are tho 
fruits of action. — T yndaiu. Xcir Frarpnrnfs, 
p, 10. (A., l.S‘)7.) 

2870. REPOSE SUCCEEDING ! 
STRESS AND STRAIN— a f HHIhI he Re- 
mains of Once \ ast 1 oleanvcs—'J'hr Jirili.s/i 
fslis Volcanic. — In Devonian or Old Red 
Sandstone times, volcanic activity w'as re- 
newed with fresh violence ujioii that jiart of 
the earth’s surface now' ca-cupied by the 
British Islamls. Along the line wbiidi now 
forms the Grampians then? rose a series 
of volcanoes of the very grandest <limen- 
sions. Jh*n Nevis, and many others among 
the higher Scotcdi najuntains, bav'c; been 
carved by denudation from tin? bard masses 
of granite, quai tz-felsite, and other Plutonic 
rocks wlii(h formed the central cores of 
these aniient volcanic piles. The remains 
of the great lava-sheas and of the masses 
of volcanic agglomerate (‘jeaded from these 
grand Devonian voleamics make up hill 
ranges of inf mean attitude, — Irrm Volca- 
lors, cb. 10, p. 274. (A., ISO!).) 

2877. REPOSE SUGGESTED BY 
ASPECT OF STARS — Vast a nd S coif t Motion 
the Contrasted Fact . — The motions taking 
place within the stai-systeuj ai’e also al- 
together amazing wdren rightly apprehended. 
Contemplating the , -stars on a still night, 


the idea of infinite repose is suggested by 
their serenity of aspect. Judging the stars 
, again by the ordinary tests of motion, the 
astronomers of old had abundant reason to 
regard them as the very emblems of fixity. 
But in the light of modern astronomical re- 
searcli, we have this lesson forced upon 
us, that every one of th(‘se bright orbs, and 
all the millions that ar e unseen save by tele- 
scopically strengthened vision, are urging 
their w^ay so swiftly through space that 
the most rapid motions familiar to us must 
be regarded as absolute rest by comparison. 
We know with wdiat startling rapidity an 
express train rushes past a quiet (?ountry 
station. In its swift motion and heavy 
mass it seems the embodiment of might and 
energy. Yet the swiftest express train moves 
but at the rate of about one mile in a min- 
ute of time, and its bulk is utterly insignifi- 
cant conq)ared with that of the smallest 
memlx'r of the solar system. What incon- 
ceivable energy must we recognize, then, in 
the motion of our sun through space, at a 
rjite of hundreds of miles per minute, the 
whole of his attendant family (each member 
of whicb is traveling rapidly around him) 
accompanying him in his swift rush through 
the interstellar dtjpths! Vet even this won- 
derful energy of motion seems little wdien 
compared with the flight of Sirius, an orb 
a tbousand times larger than the sun, and 
traveling many times more swiftly. And 
we have abundant reasons for Ixdieving that 
amongst the stars revealed by powerful 
telescopes there are thousands as large as 
Sirius, and millions as large as our sun 
— all with their attendant systems speed- 
ing wilb inconceivable rapidity on their 
several courses! — Puoc’Toii Our Place among 
Jnfiniti<.s, p. 232. ( L. (J. & C!o., 1807.) 

2878. REPRODUCTION OF BAC- 
TERIA —Almost Incredible Fertility — Checks 
upon 'I’hcir Increase. — Their minute siz(‘ 
would make them harmlc.ss enough if it 
were not for an extraordinary power of 
multiplication. This ))OW’er of gi’owth ami 
division is almost incredible. Some of the 
Npefies whifh have been carefully w'atchcd 
under the mierosco])e have been found un- 
der favorable conditions to grow so rapidly 
as to divide* (‘very half-hour or even less. 
'I'he numb(*r of ofi’spring that would result 
in the course* of twenty-four hours at this 
rat(* is of course easily computed. In one 
day each bacteriinn would piajduce over Ifi,- 
oOO,!)))!) descendants, and in two days about 
2H1 ,r>00,()()0,000. It has bei-n further cal- 
culated that th(‘se 281,500,000,000 would 
form about a solid pint of bacteria and 
w’(*igb about a pound. At the end of the 
third (lav tho total descendants would 
amount to 47,000,000,000,000, and would 
weigh about 10,000,000 pounds. Of course 
th(*Ke numbers have no significance, for they 
are never actual or even possible numbers. 
I.ong before the offspring reach even into 
the ’’’ill ions their rate of multiplication is) 
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checked either hy lack of food or by the 
accumulation of their own excreted prod- 
ucts, which are injurious to them. But the 
ligures do have interest, since they show 
faintly what an unlimited power of multi- 
plication these organisms have, and thus 
show us that in dealing with bacteria wc 
are dealing with forces of almost iniinite 
extent. — C onn Story of derm Life^ ch. 1, p. 
21. (A., 1900.) 

2870 . Clrou'th of Yeast 

. — The Budding of a. Plant fMatt. aoiii, ^U ). — 
Budding, division, and spore- formation are 
the three chief ways in which [bacterial 
reproduce their kind. Budding occurs in 
some kinds of yeast. . . . The capsule 

of a large or mother-cell shows a slight 
protrusion outwards, wliich is gradually en- 
larged into a daughtcr-yeast and later on 
becomes constricted at tlie neck. Eventually 
it separatt's as an individual. Tlie proto- 
plasm of s()ores of yeast dilfers, as Hansen 
lias pointed out, according to their condi- 
tions of culture. — N kwman Jtacteria, ch. 1, 
p. 16. (G. P. P., 1809.) 

2880 . RESERVE OF POWER-P%a- 

ical Btidu ranee without Food. — On the east- 
ern end of the ridge [of the Matterhorn] we 
halted to take a little food; not that I 
seemed to need it — it was the remonstrance 
of reason rather than the consciousness of 
physical want that caused me to do so. 

Facts of this kind illustrate the amount 
of force locked up in the muscles which 
may be drawn u])on without renewal, f 
had quitted London ill, and when the Mat- 
terhorn was attacked 1 was by no means 
W'ell. In fael, this climb was one of the 
means ado]>tcd to drive the lAUidon virus 
from my blood. The day previous I had 
taken scarcely any food; and on starting 
from the cabin half a cup of bad tea, Avith- 
out any solid AvhatcAa^r, constituted my 
breakfast. Still, during the five hours" elinib 
from the cabin to the top of the Matterhorn, 
tho much below par physically and mentally, 
1 felt neither faint nor hungry. This is an 
old experience of mine upon the mountains. 
The Weisshorn, for examph*, was i*liml)ed on 
six meat lozenges, tho it was a day of nine- 
teen hours. Possil)ly this power (»f long- 
continued physical efTort, Avithout eating, 
may be a n‘sult of bad digestion Avhich deals 
out stingily, and therefore economi<*ally, to 
the muscles the energy of tlu' bmd ])revious- 
ly consume<l. — ^T yndall \rw Fruiftnenls, p. 
491. (A., 1897.) 

2881 . The Suns Energy 

Stored in Wood or Coal Operative after Any 
PapsG of Years. — The sun [has] locked up 
in each tree a store of energy thousands 
of times greater than that Avhieli Avas spent 
in merely lifting the trunk from the ground, 

Avo may see by unlocking it again Avhen 
we burn the tree under the boiler of an 
jngine; .for it will develop a ]) 0 Aver equal to 

he lifting of thousands of its kind, if Ave 


choose to employ it in this way. This is 
so true that the tree may fall and turn to 
coal in the soil, and still keep this energy 
imprisoned in it — keep it for millions of 
years till the black lump under the furnace 
gives out, in the whirling spindles of the 
factory or the turning-wheel of the steam- 
boat, tlie energy gathered in the sunshine 
of the prinu'vai Avorld. — L angley New As- 
Ironomy, ch. .3, p. 73. (H. M. & Co.) 

2882. RESISTANCE TO INFECTION 

— Sonic Persons J nsusceptihh '. — There is am- 
ple (!videiK*e in support of the fact that not 
all the persons partaking of infected food 
i-uller equally, and occasionally some escape 
altogetluu*. We know little or nothing of 
llic causes of such modification in the effect 
produced. It may he due to other organ- 
isms, or chemical suhstariees already in the 
aliment ary eamil of the individual, or it 
may he du(‘ to soiiu* insusceptibility or re- 
sistance of the tissues, lie that as it may, 
it is a matter Avhicli mur-,t not be neglected 
in e.-.timaling tlu; effects of food contami- 
nated Avitli bactmia or their products. — 
Xkavman Bacteria f ch. 6, p. 180. (G. P. P., 

1899.) 

288a. RESOLVES STRENGTHENED 
BY ACTION — Motor Effects in Brain Endure 
— Practical Opportunity the Fulcrum of 
Moral Power. — Sedze the very first possible 
opportunity to act on every resolution you 
make, and on every emotional prompting 
you may exj)enence in the direction of the 
habits A on as|)ir(‘ to gain. It is not in the 
moment of their forming, hut in the moment 
of tlieir piodiu'ing motor cn’eets, that re- 
soIa'cs and as])irations eommunioatc the ncAV 
“set*’ to the brain. .\s the author last 
quoted [Balinsonl remarks: 

“Tlie actual presome of tlie practical op- 
])ortunity alone furnishes the fulcrum upon 
which the level' can rest, by means of Avhieh 
the moral Avill may multiply its strength 
and raise itself aloft. He who has no solid 
ground to press against Avill ncAcr get be- 
yond the stage of empty gesture-making."’ — 
Tames Psifeholoifii. aoI. i, eh. 4, p. 124. (11. 

11. Co./ 1899.) ■ 

2884. RESPIRATION IN RAREFIED 

AIR— Man at ( treat Heights — M'onderful Power 
of ('itndto-. — ITlna, more than a Imndred 
years ago, expressed his astonishment that 
tho vulture of the Andes could soar at 
heights Avhere the pressure oT the atmos- 
phen* was less than fifteen inches. An opin- 
ion Avas at. that time entertained, from tlie 
analogy of ex])eriments made Avitli the air- 
])unq), that no animal could exist under 
this slight amount of atmospheric pressure. 
I have myself . . . seen the barometer 

fall to 14.85 inebes on tbe Cbimborazo; and 
my friend, M, Gay-Lussae, breatbed for a 
(piarter of an hour an atmospbero in Avhicli 
the ]iressure Avas only 12.9 inelies. Tt must 
be admitted that man, Avhen AAoaried by 
muscular exertion, finds himself in a state 
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of painful exhaustion at such elevations; 
but in the condor the respiratory process 
seems to he performed witli equal facility 
under a i)rcssurc of 30 or of 13 inches. This 
bird probably raises itself voluntarily to a 
greater height from the surface of our earth 
than any other living creature. 1 use the 
expression “ Voluntarily,” since small insects 
and silicious-shelk*d infusoria are frtHpienily 
borne to greater elevations by a rising cur- 
rent of air. It is probable that the condor 
flies even higher than the above calculations 
would appear to show. — Hi’Muoldt \'icu‘s of 
yaturCf p, 238. (Bell, ISlHi.) 

2885. RESPIRATION IS COMBUS- 
TION — Food Supplks Ftiel — Three ClaHnea pf 
Food Xecessary. — Respiration is a true ex- 
ample of combustion. The seat of the com- 
bustion is the lungs. The substance burnt 
is sugar. The products are carbonic dioxid 
gas and water. The materials of animal 
food may be divided into three classes: non- 
nitrogenized substances, such as starch and 
sugar; nitrogenized substances, like lean 
meat and eggs, and lastly, fatty substances, 
like butter. . . . No article of food which 

does not contain all three of these classes 
of substances can alone support life for any 
length of time. A Tuan would starve to 
death on starch alone, on meat alone, or on 
butter alone. The rehuivc proportion, how- 
ever, in which these thr(‘e classes of sub- 
stances are required by man depends on his 
outward circumstances, such as the climate, 
his physical activity, his occupation, or his 
peculiar temperament, and to the right bal- 
ance of his food he is guided by experi- 
ence. — Cooke Re1i(fion and (Ik mistnjf ch. 4, 
p. 104. (S., 1801.) 

288«. RESPONSE TO HUMAN FEEL- 
INGS SOUGHT IN NATURE— Every im- 
aginative mind looks for rellections of its 
own deepest feelings in the world about it. 
The lonely, embittered heart, <*raving for 
sympathy, which he cannot meet with in his 
fellow man, finds traces of it in the sighing 
of the trees or the moaning of the sad sea 
wave. Our poet laureate, in his great ele- 
gy, has .abundantly illustrated this impulse 
of the imagination to retlect its own emo- 
tional coloring on to inanimate things; for 
e.xample, in tlie lines; 

The wild unrest that lives in woe 
Would dote and pore on yonder cloud 
That rifeB upward always higher, 

And onward dra^s a laboring breast, 

And toppIcH round the dreary west, 

A looming baRtion fringed with fire. 

[Tennyson In 3/e/nom/w, 'at. 15, 1. 15.] 

— Sully Illysions, ch. 9, p. 220. (A., 1897.) 

2887. RESPONSIBILITY DES- 
TROYED OR TRANSFERRED— Anything 
which destroys responsibility or transfers 
it cannot be other than injurious in its 
moral tendency and useless in itself. — 
Drummond Natvral Laic in the Spiritual 
World, essay 10, p. 325. (H. Al.) 


2888. RESPONSIBILITY FOR MEN- 

TAL ILLUSIONS — Coleridge's Unbelief in 
(1 hosts — Resolution Can Hold the Mind to 
Realities. — If we only choose to exert our- 
selves we can always keep our illusions 
in a nascent or imperfectly developed stage. 
This applies not only to those half-illusions 
into which we voluntarily fall, but also to 
the im)re irresistible passive illusions, and 
tho.se arising from an over-excited imagi- 
nation. Even persons subject to hallueina- 
iions, like Nicolai of Berlin, learn to recog- 
nize the unreal eharaeter of these phan- 
tasms. On this point the following bit of 
autobiograjdiy from the ])en of Coleridge 
throws an interesting light. “A lady” (he 
writes) “ once asked me if I believed in 
ghosts and apparitions. I answered with 
truth and simplicity, ‘ No, madam, I have 
seen far too many myself.’ However ir- 
resistible our sense-illusions may he, so long 
as we are under the sway of particiilar im- 
pressions or mental images, we can, when 
resolved to do so, undeceive ourselves by 
carefully attending to the actual .state of 
lliings about us. — Svlly Illusions, ch. 0, p. 
125. (A., 1897.) 

2889. RESPONSIBILITY OF THE 

DRUNKARD — Abstinence a Possibility and a 
Duty — Ruin Is Criminal Insanity. — What- 
ever allowances society may be ready to 
make for individual cases — such, for in- 
stance, as that of Hartley Coleridge, who 
was the vi(‘tim of a strong hori*ditarv pro- 
disposition, accompanied by a constitutional 
weakness of will — i^ recognizes as a fixed 
conviction, and consistently acts upon tliat 
eonvietioh. that the incipient drunkard has a 
power over himself; that he can not only ab- 
stain if ho eliooses, but that he can choose 
to abstain because he knows that he ought 
to do so; and that when, by voluntarily giv- 
ing way to liis propensity, he brings himself 
into a eonclitioii in which he is no more 
responsible for his actions than c'l lunatic, 
he is not thereby exempted from the pen- 
alty that inay attach to them, hut must 
he liehl responsible for having knowingly 
and didiherately brought himself into the 
condition of irresponsibility. — Carpenter 
Mental Fhysiology, prof., p. 42. (A., 1900.) 

2890. REST DUE TO A BALANCE 
OF FORCES — Duration and Indestructibility 
of Matter. — All that we know of matter is in- 
separably connected with the forces which it 
e.xerts, or which it is capable of exerting, or 
which are being exerted in it. The force 
gravitation seems to he all-pervading, and to 
he either an inherent power or property in 
every kind, or almost every kind of mal- 
ter, or else to be the result of some kind 
of energy which is universal and unquench- 
able. All bodies, however passive and inert 
they may seem to be under certain condi- 
tions, yet indicate by their very existence 
the power of those molecular forces to which 
fhe cohesion of their atoms Is due. The 
fact is now familiar to us that the most 
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perfect stillness, and apparent rest, in many 
forms of matter is but the result of a bal- 
ance or equilibrium maintained between 
forces of the most tremendous energy, which 
are ready to burst forth at a moment’s no- 
tice, when the conditions are changed under 
which that balance is maintained. And this 
principle, which has become familiar in the 
case of what arc called explosive substances, 
because of the ease and the certainty with 
which the balanced forces can be liberated, 
is a principle which really prevails in the 
composition of all material substances what- 
ever, the only difference being that the ener- 
gies by which their molecules are hold to- 
gether are so held under conditions which 
are more stable — conditions which it is 
much more difficult to change — and condi- 
tions, therefore, which conceal from us the 
universal prevalence and power of force in 
the constitution of the material universe. 
It is, therefore, distinctly tlie tendency of 
science more and more to impress us with 
the idea of the unlimited duration and in- 
destructible nature both of matter and of 
the energies which work in it and upon 
it. — Argyll Unity of Naturct ch. 4, p. 80. 
(Burt.) 

2 89 1 . REST, UNREAL — Parasitism 

'Not Christian. — Whatever rest is provided 
by Christianity for the children of (iod, it is 
certainly never contemplated that it should 
supersede personal effort. And any rest 
which ministers to indifference is immoral 
and unreal — it makes parasites and not 
men. — Drummond Natural Law in the Spir- 
itml Worldf essay 0, p. 301. (H. Al.) 

2892. RESULT, COMBINATION TO 
SECURE — Force of Association in Memory — 
All Circumstances Must Converye upon Hid- 
den Thought. — The writer of these })agcs 
has every year to learn the names of a 
large number of students who sit in alj)ha- 
betical order in a lecture-room. He finally 
learns to call them by name as they sit in 
their accustomed places. On meeting one 
in the street, however, early in the year, the 
face hardly ever recalls the name, but it 
may recall the place of its owner in the 
lecture-room, his neighbors’ faces, and con- 
sequently his general alphabetical position; 
and then, usually, as the common associate 
of all these combined data, the student’s 
name surges up in his mind. A father 
wislies to slunv to some guests the progress 

^ of his rather dull child in kindergarten in- 
struction. Holding the knife upright on 
the table, he says, “ What do you call that, 
niy hoy?’’ “I calls it a knife, I does,” is 
the sturdy reply, from which the child 
cannot be induced to swerve by any altera- 
tion in the form of question, until the 
father recollecting that in the kindergarten 
a pencil was used, and not a knife, draws a 
long one from his pocket, holds it in the 
same way, and then gets the wished-for an- 
swer, “ I calls it vertical.” All the concomi- 
tants of the kindergarten experience had to 


recombine their effect before the word “ ver- 
tical ” could be reawakened. — James Psy- 
chology, vol. i, ch. 14, p. 508. (H. H. & Co., 

1890.) 

2893. RESULT, VAST, FROM SMALL 
EXPERIMENTS — Soda from Sea-salt. — As a 
single example out of a thousand, take the 
manufacture of carbonate of soda from sea- 
salt, more than 200,000 tons of which, of 
the value of two millions sterling, are an- 
nually made in the alkali works of Great 
Britain. The salt is first converU*d into 
sulfate of soda by the action of sulfuric 
acid; the sulfate of soda is then converted 
into carbonate of soda by being heated with 
chalk and carbon. 'this important sub- 
stance was formerly manufactured from ba- 
rilla, and the interesting chemical process 
now employed on so gigantic a scale was 
the result of an experiment with substances 
heated in an evaporating-dish by means of 
a spirit-lamp. — Lowe Nature-Studies, p. 1. 
(Hum., 1888.) 

2894. RESULTS ATTAINED, DUE 
APPRECIATION OF — It is true that our 
j)luminet is not long enough to measure the 
depths of the sea, but that is no reason why 
it should lose value for us; if it helps us 
for the time being to avoid the rocks and 
the sand-banks, that service is great enough. 
— LiEiU(i Vorrede zur Thicrcheniie. (Trans- 
lated for ticicntiflc l::iidc-Lights.) 

2895. RESULTS,NATURALTOSEEK 

— Itcturn Impression Completes Cycle of Ac- 
tivity. — It would seem only natural to say 
that, since after acting we normally get 
some return impression of result, it must 
be well to let the pupil get such a return 
iiiqu'ession in evmy possible case. Never- 
theless, in schools where examination marks 
and “standing” and other returns of re- 
sult are cnmcalcd, the pupil is frustrated 
of this natural termination of the cycle of 
his activities, and often suffers from the 
sense of incompleteness and uncertainty; 
and there are persons who defend this sys- 
tem as encouraging the pupil to w’ork for 
the work’s sake, and not for extraneous re- 
ward. Gf course, here, as elsewhere, con- 
crete experience must prevail over psycho- 
logical deduction. But, so far as our psy- 
chological deduction goes, it would suggest 
that the pupil’s eagerness to know' bow w'cU 
be does is in the line of bis normal com- 
pletem‘ss of function, and should never be 
l)alked oxc'cpt for very definite reasons in- 
deed. — .James Talks to Teachers, ch. 5, p. 
37. (H. H. & Co., 1900.) 

289(5. RESULTS NOT ACCOUNTED 

FOR — Structure of Organic Beings Not Ex- 
plained hy External Condifions.—li is pre- 
posterous to attribute to mere external con- 
ditions the structure, for instance, of the 
woodpecker, with its feet, tail, beak, and 
tongue so admirably adapted to catch in- 
.sects under the bark of trees. In the case 
of the mistletoe, which draws its nourish- 
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inent from certain trees, which has seeds 
that must be transported by certain birds, 
and ^Yhicll lias llowers with separate sexes 
absolutely requiring the agency of certain 
insects to bring pollen from one flower 
to other, it is equally preposterous to 
account for the structure of this parasite, 
with its relations to several distinct organic 
beings, by the oll’ects of (‘x tenia 1 conditions, 
or of habit, or of the volition of the plant 
itself. — D akwin Origin of ASyartcw, int., p. 3. 
(Burt.) 

2807. RESULTS OF DISTANT 
CAUSES — Coal Deposits. — W’o find in certain 
lo(*alities subterranean de])osits of coal, con- 
sisting of vegetable matter, formerly drifted 
into seas and lakes. These .seas and lakes 
have since been tilled iqi, the lands where- 
on the forests grew have disappeared or 
changed their form, the rivers and currents 
which floated the vegetable masses can no 
longer he trac(‘d, and the jilants belonged 
to species Avhicii for ages have passed 
away from the surface of oiir planet. Yet 
the commercial prosperity and numerical 
strength of a nation may now be mainly 
dependent on the local distribution of fuel 
determined by that ancient state of things. 
— Lyei.l Principles of (ieologi/, eh. 1, p. 2. 
(A., 18o4.) 

2808. RESULTS OUTREACHING 
NARROW LIMITS — The Mediterranean in 
Uistori/ — T)uc Concept ion of Plato. — Plato, 
in his “ Phiedo,” describes the narrow limits 
of the ^lediterranean in a manner that a<*- 
eords with the spirit of enlarg(‘d cosmical 
views. •* W'e, who inhabit tin* region extending 
fromPluisis to the Pillars of ffercules, occupy 
only a small portion of the eai th," In* Avrites, 
“ Avhere Ave have seltl(‘d ourselves round the 
inner sea like ants or fr<igs round a sAvam]).’’ 
This narroAV basin, on the borders of Avhich 
Egyptian, Phenician, and Hellenic nations 
flourished and attained to a high degree? of 
civilization, is the jioint from Avhich the 
most im])ortant historical events have pro- 
ceeded, no le-sv, than the colonization of vast 
territories in .\frica ami Asia, and those 
maritime expeditions whi<h have led to the 
discoATry of the Avhole Ave>tern hemisphere 
of tlie globe. — Hi aiuoldt Coshkjs, vol. ii, pt. 
ii, p. IP). (H., 1S!>7.) 

28UO. RESULTS, SECONDARY, MOST 
PERNICIOUS — Bacteria Poison hg Their 
Products — To.rins — Ptomai ms. — l^’rom the 
careful study of a nuuiher of cpidemies due 
to frx*d poir^oning, this patient ol)scrv«'r [Dr. 
Ballard] Avas able, Avithout the aid of mod- 
ern baeLeri(dog>\ to arrive at a simple prin- 
ciple AAdiich must not b«‘ forgotten. Food 
poi.soning is due cither to ba«tcria them- 
selves or to their proilucts, Avhich are con- 
tained in the substance of the food. In eases 
of the first kind, bacteria gaining entrance 
to the human alimentary canal, s<*t up their 
specific changes and produce their toxins, 
and by «o doing in course of time bring 


about a diseased condition, Avith its conse- 
quent symptoms. On the other hand, if the 
products, sometimes called ptomaines, are 
ingested as such, the symptoms set up by 
their action in the body tissues appear ear- 
lier. From these facts Dr. Ballard deduced 
(he simple principle that if there is no in- 
cubation period, or at all events a compara- 
tively !-hort space of time betAveen eating 
the poisoned food and the advent of disease, 
the agents of the disease are products o’f 
haeteria. If, on the other hand, there is an 
ineiibation period, the agents are probably 
haeteria. — Neavman Bacteria, eh. (>, p. 176, 
(0. P. P., 1809.) 

2000. RESULTS UNINTENDED— 

Bradhg — llcrschcl — Fraunhofer — Colum- 
bus . — This method of measuring the distance 
of the stars by the effect of jicrspective due 
to the annual displacement of the earth had 
already h(H*n divined by the astronomers of 
the last eentiiry, and in partieular by Brad- 
ley, who, in -ittemjiting to measure the dis- 
tance of the stars by observations made at 
inteiwals of six months, found another thing. 
Instead of di.seovcring the distance of the 
stars, Avhich was the olijcct of his obser- 
vations, he discovered a very im])ortant oji- 
tical phcnoimuion — tlie aberration of light, 
an effect producid by the combination of 
the A’eloeity of light with the earth's motion 
in s])ace. His case Avas similar to that of 
William HerMhel, Avlio, in searching for the 
jiarallax of stnis by comparisons between 
luight stars and tlicir near companions, 
found Ihc douhlc-;dar systems; or, like 
hraunhofer, Avho, in seeking the limits of 
the colors of the solar spectrum, found the 
rays of absorption, the study of Avhich 
foiui<h*d spi'ctrum analysis. The hjstory of 
the seimices shows ns that discoveries have 
\ci v often l)C(*n made liy researches Avhich 
are only indirectly it‘l.itcd to them. In at- 
tempting to rc;M‘h ])y the west the eastirn 
frontiers of Asia, PhristojiluT C'olumhus dis- 
covered the New World. He might not have 
discovered it, and he might not have lnok<‘d 
for it, if he had known the true distance 
from Portugal to Kamchatka. — Flamaiaiu- 
o.\ Popular .Astronomy, hk. vi, eh. 5, p. 504. 
(A.) 

21>01. Descartes Support- 

ing Materialism — .\nimals as Automata — 
Whg .\ot Man the Hamcf — -When Descartes 
denied mind to animals, on the ground tliat 
the essence of mind consists in thought, and ^ 
man is the only thinking being, he could ' 
have little imagined that this proposition 
Avould do as mucli as the strictly mechanieal 
views which he rgpresented in natural 
losophy to further the doctrines Avhich nm 
the direct opposite of the sj)i ritual ism Avhicli 
he taught — the doctrines of modern malc- 
rialism. Tf animals are natural automala, 
and if all the phenoimma Avhich general 
belief refers to sensation, feeling, and Avill 
are the result of pundy mechanical condi- 
tions, Avhy should not the same cxplnnn- 



687 


SCIENTIFIC SIDE-LIGHTS 


Results 

Revelations 


tion hold of man? This was the obvious 
inference which the materialism of the sev- 
enteenth and eighteenth centuries drew from 
Descartes’s principles. — Wundt Psychology^ 
lect. 1, p. 5. (Son. & Co., 1896.) 

2902. ■ -■ Indefatigable Pa- 

tience Uewaidcd — Quest in One JAne Leads 
to Discovery of a Different Kind. — Indeed, 
Schwabe himself was far from anticipating 
the discovery which fell to his share. He 
’compared his fortune to that of Saul, who, 
seeking his father’s asses, found a kingdom. 
For the hope which inspired his early reso- 
lution lay in quite another direction. His 
patient ambush was laid for a possible iii- 
tramercurial planet, which, he thought, must 
sooner or later betray its existence in cross- 
ing the face of the sun. He took, however, 
the most circctual measures to secure wliat- 
ever new knowledge might be accessible. 
During forty-tliree years his “ imperturbable 
telescope” never failed (weather and health 
permitting) to bring in its daily report as 
to how many, or if any, spots were visible 
on the sun’s disk, the information obtained 
being day by day re(?orded on a simple and 
unvarying system. In 1843 he made his 
first announcement of a probable d(‘cennial 
period [of sun-spotsj. — C' i.euke History of 
Astronomy f pt. ii, eh. 1, p. 156. (111., 189.3.) 

2903. Machinery Improv- 

ing Weeds — Difficulty of (Heaitsing Wheat 
Increased. — L. 11. Dewey, in the Yenr-book 
of the Department of Agriculture for the 
year 1896, p. 276, says: “ C’ockle-seeds are 
normally somewhat smaller than wheat- 
grains. In some parts of the Northwest, 
where wheat for sowing has been cleaned 
year after year by steam thrashers, all the 
cockle-seeds except the largest ones have 
been removed, and these have been sown un- 
til a large-seeded strain lias been bred which 
is very diflicult to separate from the wdieat.” 
— Beau iSecd Dispersal, eh. 8, p. 81. ((1. iV: 

Co., 1898.) 

2904. RESULTS, UNNOTICED, OF 
QUIET, PERSISTENT ACTION— 'Flier mat 
springs Bring Material from Jhpths of the 
Barth. — Nor arc thermal springs by any 
moans inclfoctivo agents in bringing ma- 
terial from the interior of the earth’s crust 
and depositing it at the surface, 'fhe Bath 
spring contains various saline substances, 
principally sulfates and ehlorids, in solu- 
tion in its waters. These are quietly car- 
ried by rivers to tlic sea, and are lost to 
our view. The spring has certainly main 
tained its present condition since the time 
of the Bomnns, and I find that if the solid 
materials brought from the interior of the. 
earth during the last 2,000 years had been 
collected they would form a solid cone equal 
in height to Monte Niiovo. Yet we usually 
regard the Carapi Phlegriei as a powerfully 
active volcanic district, and the subterra- 
nean action in our own country as quite 
unworthy of notice. — Judd Volcanoes, eh. 8, 
P- 219. (A., 1899.) 


2905. REVELATION ALLOWS ROOM 
FOR NATURAL LAW— The Dust of the 
Oround .'^ — But wdiat of revelation? Are its 
history and doctrines inconifiatible with the 
belief that God uniformly acts through the 
use of means? The narrative of cRation 
is given to us in abstract only, and is told 
in two different forms, both liaving appar- 
ently for their main, perhaps their exclusive, 
object the presenting to our conception the 
personal agency of a living God. Yet this 
narrative indicates, however slightly, that 
room is left for the idea of a material proc- 
e.ss. “ Out of the du.st of the ground ” — 
that is, out of tlie ordinary elements of Na- 
ture — WHS that body formed which is still up- 
held ami perpetuated by organic forces act- 
ing under the rules of law. Nothing which 
scieme has discovered or can discover is 
capable of traversing that simple narrative. 
— Argyfx Reign of Law, eh. 1, p. 16. 
(Burl.) 

29(>(;. REVELATION OF GOD IN 
NATURE — It is a noble object that invites 
us to these annual gatherings. lA‘aviiig the 
broils of the world to others, we come to 
contemplate together the teachings of God 
in Nature. Wo come with faith in that 
word wiiicli is written around and wdthin 
us, heJii'ving in the truthfulness of the reve- 
lation, and know ing that ho w’ho approaches 
it wdth an inquiring, teachable spirit, ever 
wakeful to the still, small voice, and forget- 
ful of ambitious >(‘lf, shall lind the truth, 
and feel its btmign intluencc. Wc aim to 
<leeipher some lunv words in the volume of 
Nature, that we may h'arn the will of Him 
who has ordered all tliings w( 11, and compre- 
liond more fully his laws in tlu' government 
of the universe. — Dana Address as Presi- 
dent of the Assoeialion for /N5J (Proceed- 
ings of the Amer. A'isoe. for fhe Advance- 
ment of Beicnee. /Nod, vol. i\, p. 1). 

2907. REVELATION OF THE UN- 
KNOWN— of Sea Till Lately Unex- 
plored. — The bottom of the deep sea w'as un- 
til quite recently one of the terrw ineogni- 
t(c. It was regarded by most persons, when 
it entered into their minds to consider it 
at all, as one of those regions about which 
we do not know anything, never shall know 
anything, and do not want to know" any- 
thing. — Hickson Fauna of the Deep Sea, 
pref., p. 7. (A., 1894.) 

2!H>8. REVELATIONS OF THE SPEC- 
TROSCOPE — Star.s Proved To Dr Suns — 3/m- 
rrals Found in the Stars — I nit y of the 
Uni verse — N I a rs and \ebul «’ I ) iscri m i- 
nnted. — The immediate effect of the appli- 
eation of the speetroseope to the stars was 
very striking. The supposition that they 
were suns became a certainty, since they 
gave spectra similar in character and often 
very closely resembling in detail that of 
our sun. Aldcbaran is one of the most sun- 
like stars, being yellow" in color and pos- 
sessing lines w’hich indicate most of the 
elements found in the sun. White stars. 
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such as Sirius and Vega, 8ho>v hydrogen 
lines only; and these are supposed to be 
hotter than our sun, and in an earlier stage 
of development, while red stars are sup- 
posej^to be cooling. Other explanations of 
th6^*faets have, however, been suggested. 
Much information has also been obtained 
as to the nature of the nel^uhe. Sir Will- 
iam Hersohel supposed that they were all 
really star-clupters, but so enormously re- 
mote that even the most powerful tele- 
scopes could not render visible the stars 
composing them. Later observations have 
shown that many of them do consist of 
stars, or star-dust, as it has been called; 
and this seemed to support the theory that 
all were so composed, including the Milky 
Way. A study of the distribution of stars 
and nebube by Proctor and others led, how- 
ever, to the conclusion that they were often 
really connected, and that nebube were not. 
on the average, more distant than stars: 
and this view has been confirmed by the 
spectroscope, which has shown them often 
to consist of glowing gas; and this is 
especially the characteristic of all those 
situated in or near the Milky Way. "I'hc 
first great result of spectrum analysis has 
thus been to demonstrate the real nature of 
many stars and nebube, to determine some 
of the elements of which they are formed, 
and to give us some indications of the 
changes they have undergone, and thus 
help us toward a general theory of the de- 
velopment of the stellar universe. — Wal- 
lace The WonrJerful Cnitunf, ch. 0, p. 43. 
(D. M & Co.. ISO!).) 

2900, REVELATIONS OF THE TEL- 
ESCOPE FRAGMENTARY— A’ac/t View but 
(if (I Xarrotr Field — .1 fiuvian Eye with 
Telescopic Power Could (let the P('rspcctive 
of the rfcavens — Science Seeks to Present 
Such a Seene to the Vn/f/’.s Eye. — If 
the human eye could suddenly obtain the 
power of telescopic vision, those wealths of 
star-strewing which it is the province of 
star-gaging to measure would lie revealed 
to our view', not piecemeal, as under tele- 
scopic scrutiny, but at once as in a grand 
celestial panorama. Those varieties of dis- 
tribution to w'bich TTerschel applied bis 
resolution te-^t would be clearly recognized. 
Here the .stars would be .seen spread richly 
over a region of the heavens, but clearly 
separated from each other; elsewhere 
would be regions where the stars would 
more closely cluster, tho still separately 
discernible; but in parts of the heavens 
veritable star-clouds would be seen, regions 
W’here the stars gather so closely together 
that even the enhanced powers of vision I 
have imagined — nay, tho the power of the 
Rosse telescope bad been ac(piired by man 
— would fail to show' discrete stars, the sky 
in those parts being aglow' with condensed 
starlight, on which, as on a splendid back- 
ground, brighter stars would be seen spread 
with inconceivable richness. 


Such a scene might not be intelligible at 
a first view'; it might even baffle all at- 
tempts at interpretation, all efforts to 
estimate the relative distances and propor- 
tions of its several parts. But our only 
path to the solution of the noblest problem 
in science is by presenting to the mind’s eye 
such a picture of the great star-strewn 
sphere which surrounds us on all sides; 
when that has been done we shall begin to 
know whether the great problem is alto- 
gether beyond our mastery. — Proctor Ew- 
pause of Ileaveuy pp. 262-3. (L. G. & Co., 

1897.) 

2910. REVERENCE FOR ANTIQUITY 

— Decline of, under Modern Civilization . — 
The whole country [of Denmark] appears 
to have been, at one time, thickly studded 
with tumuli; w'here the land has not been 
brought into cultivation, many of them are 
often in sight at once, and even in the more 
fertile and thickly populated parts the 
plow' is often diverted from its course by 
one of these ancient burial-places. Fortu- 
nately. the stones of which they are con- 
structed arc so large and so hard that 
their destruction and removal is a labori- 
ous and expensive undertaking. While, 
however, on the one hand, land grows 
gradually more valuable, and the stones 
themselves are more and more coveted for 
building or other purposes; on the other, 
the conservative traditions, the feeling of 
superstitious reverence for the dead, which 
have so long protected them from desecra- 
tion, is gradually becoming weaker; and 
it is estimated that not a day passes with- 
out witnessing the destruction of one or 
more of these tumuli, and the loss of some, 
perhaps almost irrecoverable, link in the 
iiistory of the human race. — AvEiirRY Pre 
historic 7'imes, ch. 7, p. 213. (A., 1900.) 

2911. REVERENCE GROWS WITH 
KNOWLEDGE OF IKATVRE — Suhlmily 
Xot the Product of Ignorance. — The fear 
[is] entertained by some persons that Na- 
ture may by degrees lose a portion of the 
charm and magic of her power as we learn 
more and more how to unveil her seends. 

. . . It is true that, properly speaking, 

tho forces of Nature can only exercise a 
magical pow'er over us as long as their ac- 
tion is shrouded in mystery and darkness, 
and does not admit of being classed among 
the conditions with which experience has 
made us acquainted. The effect of such a 
power is, therefore, to excite the imagina- 
tion, but that, assuredly, is not the faculty 
of mind w'c would evoke to preside over tin* 
laborious and elaborate observations by 
which we strive to attain to a knowledge 
of the greatness and excellence of the laws 
of the universe. The physical philosopher 
measures with admirable sagacity tl»e 
w'avc!^. of light of unequal length which by 
interference mutually strengthen or destroy 
each other, even with respect to their 
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chemical actions; the astronomer, armed 
with powerful telescopes, penetrates the re- 
gions of space, contemplates, on the extre- 
mest confines of our solar system, the satel- 
lites of Uranus, or decomposes faintly 
sparkling points into double stars differing 
in color. The botanist discovers the con- 
stancy of the gyratory motion of the chara 
in the greater number of vegetable cells, 
and recognizes in the genera and natural 
families of plants the intimate relations of 
organic forms. The vault of heaven, stud- 
ded with nebulae and stars, and the rich 
vegetable mantle that covers the soil in the 
climate of palms, cannot surely fail to pro- 
duce on the minds of these laborious ob- 
servers of Nature an impression more im- 
posing and more worthy of the majesty of 
creation than on those who are unac(*us- 
lomed to investigate the great mutual rela- 
tions of phenomena. I cannot, therefore, 
agree with Burke when he says, “ it is our 
ignorance of natural things that causes all 
our admiration, and chiefly excites our pas- 
sions.” — lli'MnoLDT CofinioSy vol. i, int., p. 
39. (H., 1897.) 

2012. REVERSAL OF GENERAL 
RULE — Snow-line Highest on Northem Slojw 
of Himalagas — Montioons l*ilc Waters of 
Indian Ocean on the Southern Side of the. 
Mountains . — Since the time of Humboldt 
attention has frequently been drawn to the 
fact that in those mountains [the Hima- 
layas] the snow-line is higher on the north 
or colder aide than on the southern and 
therefore warmer slopes. The amount of 
the difference has been vnrio\isly estimated 
by various observers, but there appears to 
be no doubt of the fact that the relative 
difference is as stated, not th<‘ reverse. 
And it is not difficult to understand why it 
should be so. The southern slopes, tho the 
warmer, are exposed to the moisture-laden 
monsoons which blow from the south dur- 
ing half the year in India, and at a certain 
elevation this moisture is preei])itated in 
the form of snow. 'Hie northern slopes, on 
the other hand, are swept only by the com- 
paratively dry winds that have crossed the 
interior of Asia, and hence the accumula- 
tions of snow in the course of the year are 
immensely greater on the south side than 
on the north. On tho former side the power 
of the sun on the Himalayas, just as on 
the Alps, is greater in causing the snow to 
disappear, but as there is much more snow 
on that side to be removed in the intervals 
between the deposition of fresh snow, the 
line up to which its total disappearance 
can be effected is lower there than on the 
north. — C htsiioi.m yatwre-Studies, p. 34. 
(Hum., 1888.) 

„2013. REVERSION IN AGE TO 
FAULTS OF YOVTB.— Deep Meaning of Sec- 
ond Childhood — Importance of Earhf hn- 
pmmons.-~The science of statistics sho\y3 
that certain crimes which are common in 
the seasons of youth disappear, compara- 


tively, with advancing age, and reappear 
again toward the close of life ; or, in other 
words, that the tendencies to indulgences in 
disorders of imagination, and habits which 
were acquired in the early life of a vicious 
youth, or one exposed to evil associt|^ions, 
tho they may be masked and kept in sub- 
jection by the judgment and the influences 
of position and reputation during early 
manhood, middle life, and first decline, re- 
sume their sway and close tWb career of the 
man who has perhaps for years sustained a 
spotless reputation — with ignominy and 
sliaine. How frequently do cases of this 
kind present themsedves! 1 have now in 
my mind’s eye an individual who for forty 
years was known and esteemed as a model 
of honor, purity, and integrity, but who at 
the age of seventy committed a crime 
which consigner! his name to infamy. De- 
prTid upon it, this man was subjected to 
evil intlurmces in early life, anrl the im- 
pn‘ssions then made, tho neutralized by the 
conditions and circumstances which after- 
wards surroumh'd liini, wr*re never effaeed, 
and. when the latter ceased to produce their 
rr'straining effects, the former resumed 
their original sway. Pursuing this train 
of thought we would conclude that the child 
is not merely tlie father of the man, but, 
more em})hatically. the. father of the old 
man: that tlie term si‘C()nd childhood” 
has a more cxt(*nd(*d signification than that 
of the mere rh‘clinr‘ of the faculties. It also 
slu)uhl convey the idea that tlio tendency 
of the dispositions and propensities of in- 
dividuals is to return to the condition of 
earlier life. — Hexhy Thoughts on Educa- 
tion (Seimtifie Writinf/Sy vol. i, p. 341). 
(Sin. Inst., ISSO.) 

2H14. REVERSION TO ANCESTRAL 
FORMS — Enduring Puterr of Type — The Stripe 
iji Horses . — Pv the term reversion ” or 
“ atavism ” we understand the remarkable 
fact known to all hri'cilers of animals, that 
occasionally single and individual animals 
assume a form whieh has not existed for 
many generations, but belongs to a genera- 
tion 'wliich lias long since disappeared. One 
of the most nunarkahle instances of thir 
kind is the fact that in some horses there 
sometimes appear singular dark stripes, 
similar to those of the zebra, quagga, and 
other wild species of African liorses. Do- 
mestic horses of the most different races 
and of all colors sometimes show such dark 
stripes: for example, a stripe along the 
back, a stripe across the shoulders, and tho 
like. The sudden appearance of these 
stripes can only be explained by the suppo- 
sition that it is the effect of a latent trans- 
mission, a relap.se into the ancient original 
form, which has long since vanished, and 
was once common to all species of horses; 
the original form, undoubtedly, was orig- 
inally striped like the zebras, quaggas, etc. 
— Haeckel History of Creation, vol. i, ch. 
9, p. 214. (K. P. & Co., 1890.) 
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2915. REVOLUTION IN ASTRON- 
OMY — New Centering of the Solar Sy»tem by 
Copernicus. — The fimdanieiital views of Co- 
pernicus have indicated to theoretical as- 
tronomy paths which could not fail to lead 
to sure results. . “ By no other ar- 

rangement,” he exclaims with enthusiasm, 
** have 1 been able to find so admirable 
a symmetry of the universe, and so har- 
nionious a connection of orbits, as by pla- 
cing the lamp of the world (hiccrnam 
inundi), the Sun, in the midst of the beau- 
tiful temple of Nature as on a kingly 
throne, ruling the whole family of circling 
stars that revolve around him (rircinnagen- 
tem gnhrrmins dstroruni famiUnm Kven 
the idea of universal gravitation or attrac- - 
tion (appetentia (juirdam nntumlis partihns 
indita ) toward the sun as the (‘enter of the 
world (centrum mundi). and whieli is in- 
ferred from the force of gravity in spher- 
ical bodies, seems to have lioveriMl bebwe tlie 
mind of this great man, as is ])roved ]>y a 
remarkable passage in tlie lUh chapter of 
the 1st book fof] “ I)e Kcvoluticniilms.” — 
Hi"MB()LF)T ('nsmos. vol. ii, pt. ii, pp. .‘10"). 
308. (H., 1807.) 

2910. REWARDS OF EARLY IN- 
VENTORS — The Firnt Patent. — I'lie earliest 
invention was a single homogeneous act, an 
original suggestion, u happy tliought. The 
patent on this was an immediate and indi- 
vidual benefit. A sharper knife of Hint, a 
better scraper, a longer spear, a stouter 
thread wrought better, and the reward was 
more execution. Now, the man who made 
the best weapons killed the most game, 
from that game he got better food, that 
food made him strong(*r, that strength 
made him chief, tliat ehi(*ftainey gave him 
more wives, more children, more cohorts to 
support his throne. The best woman to 
cook or sew or carry loads got the best 
husband; that was her patent. From these 
simple methods of inventing and reward- 
ing invention wo come on to the Olympic 
games, the monopolies, the patent .system. 
And now. in the inventor’s laboratory of 
Graham Bell or Edison the climax is 
reached, where one machine is the co- 
operative result of any number of trained 
minds, and llu' r(‘ward is meted out to each 
by the manufacturer. — M ason The Birth of 
Invention (Addrfss at (^entrnary of Amrri- 
can Patent Systf nuWashinrfton, J). f.’., JSfH ; 
Proceedings of the Congress, p. 411). 

2917. RHYTHM OF THOUGHT 
LUCE PERIODS OF LANGUAGE — /nlervnlM 

between Hentoices Full of .Mean7ng. — As 
we take, in fact, a general view of the won- 
derful stream of our consciousnes.s. what 
sfrike.s us first is this dilFeient pace of its 
parts. Like a bird’s life, it seems to be 
made of an alternation of flights and perch- 
inga. The rhythm of language expresses 
this, where every thought is expressed in a 
sentence, and every sentence closed by a 
period. The resting-places are u.sually' oc- 


cupied by sensorial imaginations of some 
sort, whose peculiarity is that they can be 
held before the mind for an indefinite time, 
and contemplated without changing; the 
places of flight are filled with thoughts of 
relations, static or dynamic, that for the 
most part obtain between the matters con- 
templated in the periods of comparative 
rest. — James Psychology, yoX. i, ch. 9, p. 
24:k (II. U. & Co., 1899.) 

291 8. RICHES OF CREATIVE POW- 
ER INEXHAUSTIBLE— Woyiderfully Varied 
Light of Colored Suns. — The .colors of the 
double stars, then, are nail, so that if 
we could pay a visit to one of these pairs 
we should find colored suns — red, orange, 
and yelloAv ruling suns, and green, purple, 
or blue minor suns, or, as the case might 
be, lilac, p\ice, mauve, russet, or olive suns 
of the smallt*r sort. Nor must we think 
of these smaller suns as really small in 
th(Mns(>lves. It is onlN’^ by comparison with 
the leading orbs of unccpial pairs that the 
lesser is called small. Tn reality it is 
j)robable lhat many of the lesser suns of 
these double systems are very much larger 
than all the planets (J the solar system to- 
gether. — Piux’Tou Expanse of Tlcavcn, p. 
222. (L. (k & Go., 1897.) 

2919. RICHES OF SCIENCE NOT 
TO BE WASTED — Revelation of Nature Must 
Help Religion. — It is impossible to believe 
that the amazing succession of revelations 
in the domain of Nature during the last 
few*^ centuries, at which the world ha.s all 
but grown tired woruh'ring, are to yield 
nothing for the higher life. If the develop- 
ment of doctrine is to liave any meaning 
for the future, theology must draw upon 
the further revelation of the seen for the 
further revelation of the unseen. It need, 
and can, add nothing to fact; but as the 
vision of Newton rested on a clearer and 
richer world than that of Plato, so, tho see- 
ing the same things in the spiritual world 
as our fathers, we may see them clearer 
and richer. With the work of the centu- 
ries upon it, th(» mental eye is a liner instru- 
ment, and demands a more ordered world. 
— Duummond Xatural Lair in the Spiritual 
World, int., p. 29. (IT. Al.) 

2920. RIDDLE OF ATTRACTION OF 
AMBER — Dawning Study of Kteetrieity. — The 
sphin.x of the centuries follows the Hies 
and tho reptiles into the golden recesses 
of the amber, and there enthroned pos<‘s 
once more the nature of the amber soul 
as a new riddle. There is no kinship be'- 
tween this evanescent energy drawn from 
these yellow depths and the stolid pull of 
the dull stone, no similarity between the 
wayward and mastering spirit which seizes 
upon anything within its strength and the 
unrelenting tyranny with which the magnet 
enforces servitude only upon tho stubborn 
iron. What, then, is this genius which is 
called forth by the friction of the amber, 
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even as the afrit was summoned by the 
rubbing of Aladdin’s lamp? Thus the ques- 
tion first asKed twenty-two hundred years 
before was renewed, and now impressed with 
greater urgency than ever upon the newly 
awakened human intellect [in the sixteenth 
century]. — Park Benjamin Intellectual Rise 
in Electricity^ ch. 9, p. 252. (J. W., 1898.) 

2021. RIGHT WINS ITS OWN CON- 
QUEST — Will llati Only To Hold It Eteadily at 
the Front. — When our impulsive feeling is 
hot ... it is hard to hold the right 
idea steadily enough before the attention 
to let it exert its adequate effects. Whether 
it be stimulative or inhibitive, it is too rea- 
sonable for us; and the more instinctive 
pas'iional i)ropensity then tends to extrude 
it from our consideration. W’e shy away 
from the thought of it. It twinkles and 
goes out the moment it appears in the mar- 
gin of our consca'ousness, and we Tie(‘d a reso- 
lute etl’ort of voluntary attention to drag it 
into the focus of the Ihdd, and to ke<‘p it 
there long enough for its associative and 
motor efTc'cts to be exerted. . . . Once 

brought, however, in this way to the center 
of the field of consciousness and held there, 
the reasonable idea will exert these* etlVcts 
inevitably; for the laws of connection be- 
tween our cons<*iousness and our nervous 
system providfj for the aedion then taking 
place. Our moral elTort, projierly so called, 
terminates in our holding fast to the ap- 
propriate idea. — J ames Talks to Teachersy 
ch. 15, p. 18G. (II. 11. & Co., 1900.) 

2922. RISE AND FALL OF ANCIENT 
LANDS— Submeryvd — ^ew Veyetation 
t^iteeerdiny (Ps. ci‘ii, JJ, JJj. — In .some of 
the deeper coal-beds there is a regular alter- 
nation between layer.s of coal and layer.s 
of sand or clay; in certain localities as 
many as ten, twelve, and even tifteen coal- 
beds have been found alternating with as 
many deposits of clay or mud or sand; and 
in some instances, where the trunks of the 
trees are hollow and have been left stand- 
ing erect, they are tilled to the brim, or to 
the height of the next layer of deposits, with 
the materials that have been swept over 
them. Upon this set of deposits e<»mes a 
new bed of coal with the remains of a new 
forest, and above this again a layer of ma- 
terials left by a second freshet, and so on 
through a number of alternate strata. It 
is evident from these fa<*ts that there has 
heen a succession of forests, one above 
another, but that in the intervals of their 
growth gi’eat Hoods have poured over the 
marshes, bringing with them all kinds of 
loose materials, such as sand, pebbles, clay, 
inud, lime, etc., which, as the freshens sub- 
sided, settled down over the coal, tilling 
not only the spaces between such trees as 
remained standing, but even the hollow 
trunks of the trees themselves. — Ao.\ssiz 
f^fological Sketches, ser. i, ch. 3, p. 84. (H. 
M. & Co., 1896.) 


2923. RISE IN GRADE OF LIFE— 

Insect Life Shows the Gradation. — Take a 
homely and very familar example, that of 
the branch of articulates. Naturalists di- 
vide this branch into three classes — Insects, 
Crustacea, and Worms; ^nd most of them 
t(dl you that worms are lowest, Crustacea 
next in rank, and that insects stand highest, 
while others have placed the Crustacea at 
the head of the group. We may well ask 
why. Why <loes an insect stand above a 
crustat'can, or vice versa; why is a gi’ass- 
hopper or a butterfly structurally superior 
to a lol)>,ter or a shrimp? . . . But when 

we study the gradual development of the 
insect, and find that in its (*arliest stages 
it is woiinlikc*, in its second, or clirysalis 
^^tage, it is ci nslacean-likt*, and only in its 
tinal completion it assumes the character of 
a perfect insect, we have a simple natural 
scale by wliich to estimate the comparative 
rank of these? animals. — .\ gas.siz Journey in 
Rrazil, ch. 1, p. 21. (II. M. & (^o.) 

2t>24. RIVERS CLARIFIED BY 
PASSING THROUGH LAKES— Purity of 
Siaynnt\s Torrciil — The Rhou<‘ Flou'S (Jlear 
from Imke of Geneva. — I'he fact that bodies 
of standing water retain the mineral matter 
brought to them in suspension is illustrated 
more or less perfectly in nearly eveiy lake 
and pond, and even by ephemeral pools by 
the wayside, but is especially marked in 
great seas like those drained by the St. Law- 
reiKv. Ihiving storms all of the streams 
pouring into the upper Laurentian lakes, 
fiom the surface drainage of the land, are 
brown and lu'avy with mud, but the water 
rushing over Niagara remains of the same 
deep greejiisli-blue tint season after season 
and year after year. Niagara Kiver, above 
the falls, and the St. J.awrence, are surface 
streams, because their clear waters have 
but slight power of corrasion ; it is for this 
reason that during the centuries they have 
occupied their present cliannels they have 
not materially dt'epened tliem. 

In the ease of lakes fed by the turbid 
waters from glaciers the part they play as 
settling-l)asins is even more strikingly 
shown than in the instances just cited. 
Lake Geneva, Switzerland, fed by the silt- 
hnlen waters of tin* Rhone, is discolored 
for sevi'ral miles from where the river 
enters, Imt when the waters leave the lake 
and again start on their journey they are 
womh rfully deal*. An abundanee of similar 
illuslraii<»ns is furnished by tlie glacial- 
fed lakes of the Sierra Nevada and Cas- 
cade mountains and by some of the 
numerous lakes on the head waters of the 
Yukon. — B vssetj. Lakes of Xorth America, 
ch. 2, p. 39. (G. & Co., 1S95.) 

2925. RIVERS IN THEIR WILD 
STATE — Maps Change from Year to Year . — 
'riie greatest changes are shown by rivers 
in their wild state — that is, where they di- 
vide into numerous arms and may be said 
to dissolve into separate veins, as may be 
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witnessed wherever a stream plunges from 
the mountains immediately into a plain. 
The Rhine runs wild as it enters the upper 
Rhine plateaux, the Bode does the same at 
the north foot of the Harz, the Inn as it 
forsakes the Alps. ^Throughout such regions 
scarcely a year elapses without one arm or 
another disappearing, while other branches 
are formed. Successive maps, therefore, show 
very different pictures of the stream. — 
Peuck Oberflachmhau, Anleituv g zurLandcs- 
und Volksforschung, p. 29. (Translated for 
Scientific Side-Lights.) 

2920. RIVERS IN THE OCEAN— 

The Gulf Stream. — The narrow currents or 
true oceanic rivers which traverse the sea^ 
bring warm water into liigher and cold 
water into lower latitudes. To the first 
class belongs the celebrated Gulf Stream, 
which was known to Anghiera, and more 
especially to Sir Humphrey Gilbert in the 
sixteenth century. Its first impulse and 
origin are to be sought to the south of the 
Cape of Good Hope; after a long circuit it 
pours itself from the Caribbean Sea and 
the Mexican Gulf through the Straits of 
the Bahamas, and, following a course from 
south-southwest to north-northeast, con- 
tinues to recede from the shores of tho 
United States, until, further deflected to 
the eastward by the banks of Newfound- 
land, it approaches the European coasts, 
frequently throwing a quantity of tropical 
seeds (Mimosa scandens, Guilandina bon- 
due, DoUchos ureas) on the shores of Ire- 
land, the Hebrides, and Norway. The 
northeastern prolongation tends to mitigate 
the cold of the ocean, and to ameliorate the 
climate on the most northern extremity of 
Scandinavia. — Humboldt Cosmos, vol. i, p. 
307. (IT., 1897.) 

2927. RIVERS LIFTED BY THE 

SUN — Heat Restored in Downward Flow . — 
Late discoveries have taught us that winds 
and rivers have their definite thermal 
values, and that, in order to produce their 
motion, ap equivalent amount of solar heat 
has been consumed. Vv'hilc they exist as 
winds and rivers, the heat expended in pro- 
ducing them has ceased to exist, being con- 
verted into mechanical motion; but when 
that motion is arrested, tlie heat which 
produced it is restored. A river, in descend- 
ing from an elevation of 7,720 feet, gen- 
erates an amount of heat competent to 
augment its own temperature 10° F., and 
this amount of heat was abstracted from the 
sun, in order to lift the matter of the river 
to the elevation from which it falls. As 
long as the river continues on the heights, 
whether in the solid form as a glacier or in 
the liquid form as a lake, the heat expended 
by the sun in lifting it has disappeared 
from the universe. It has been consumed 
in the act of lifting. But at the moment 
that the river starts upon its downward 
course, and encounters the resistance of its 
bed, the heat expended in its elevation be- 


gins to be restored. The mental eye, in- 
deed, can follow the emission from its 
source; through the ether as vibratory mo- 
tion; to the ocean, where it ceases to be 
vibration, and assumes the potential form, 
among the molecules of aqueous vapor; to 
the mountain-top, where the heat absorbed 
in vaporization is given out in condensa- 
tion, while that expended by the sun in 
lifting the water to that elevation is still 
unrestored. This we find paid back to the last 
unit: by the friction along the river’s bed; 
at the bottom of the cascades where tho 
plunge of the torrent is suddenly arrested; 
in the warmth of the machinery turned by 
the river; in the spark from the millstone; 
beneath the crusher of the miner [or] in 
the Alpine sawmill. — Tyndall Beat a Mode 
of Motion, Icct. 17,^ p. 527. (A., 1900.) 

2928. RIVERS OF ICE— Glacier 
Flows Like a Stream — No Sharp Line Di- 
vides Different States of Matter. — As might 
be expected from these varied phenomena, it 
has been found that there is no such sharp 
line of distinction between the various 
states of matter as is popularly supposed; 
some of the properties which are charac- 
teristic of matter in one state being present 
in a less degree in other states. Viscous 
bodies, for example, often present phe- 
nomena characteristic of both solids and 
fluids. Sealing-wax, pitch, and ice arc all 
brittle at low’' temperatures, resembling in 
this respect such solids as glass and stone: 
but they are at the very .same time fluid, if 
time enough is allow’cd to exhibit the phe- 
nomenon. This is seen in the motion of 
glaciers, \vhich move in every respect like 
true fluids, even to the middle of the stream 
flowing quicker than the sides, and the top 
than tlie bottom. Eddies and wdiirls occur 
in glaciers as in rivers, and also upward 
and (luwnward motion, so that rocks torn 
off tho glacier floor may be carried upw’ard 
and deposited oil surfaces hundreds of feet 
above their place of origin. — Wallace Tha 
Wonderful Century, ch. 7, p. 55. (D. M. & 
Co., 1899.) 

2929. RIVERS, TRANSPORTING 
POWER OF — Earth Carried from Motmtains 
to Sea. — The quantity of mud held in sus- 
pension by the winters of the Ganges and 
Brahmaputra is found, as might be ex- 
pected, to exceed that of any of the rivers 
alluded to in this or the preceding chap- 
ters; for, in the first place, their feeders 
flow from mountains of unrivaled altitude, 
and do not clear themselves in any lakes, 
as does the Rhine in the Lake of Constance, 
or the Rhone in that of Geneva. And, sec- 
ondly, their whole course is nearer the 
equator than that of the Mississippi or any 
great river respecting which careful experi- 
ments have been made to determine the 
quantity of its water and earthy contents. 
The fall of rain, moreover, as we have be- 
fore seen, is excessive on the southern 
flanks of the first range of mountains which 
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rise from the plains of Hindustan, and still 
more remarkable is the quantity sometimes 
poured down in one day. The sea, where 
the Ganges and Brahmaputra- discharge 
their main stream at the flood season, only 
recovers its transparency at the distance of 
from 60 to 100 miles from the delta; and 
we may take for granted that the current 
continues to transport the finer particles 
much farther south than where the sur- 
face-water first becomes ‘clear. — Lyell Prin- 
ciples of Geology, ch. 18, p. 278. (A., 1854.) 

2930. RIVERS USE ROCK-DEBRIS 
TO CUT DOWN OTHER ROCKS— Rivers 
are much more than mere transporters of 
sediment. Just as in desert lands wind 
employs disintegrated rock material as a 
sand-blast, so rivers use tlicir stones, grit, 
and sand as tools with which to rasp, file, 
and undermine the rocks over which they 
flow. Tn this way their channels are gradu- 
ally deepened and widened. — Geikie Earth 
Sculpture, ch. 2, p. 34. (G. P. P., 1808.) 

2931, ROBBER-BARON OF THE 

AIR — Eagle and Fish-hawk. — What an inspir- 
ing sight it is to see one [an osprey, or fish- 
hawk] plunge from the air upon its prey! 
One can sometimes hear the splash half a 
mile or more, and the bird is (piite concealed 
by the spray. It is a magnificent perform- 
ance, and when, after sliaking the water 
from his plumage, he rises into the air, I 
am always tempted to applaud. 

The osprey, or fish-hawk, as he is also 
called, adheres closely to a finny diet; 
neither flesh nor fowl appears on his menu, 
and he is consequently a migratory bird, 
coming in April when the ice is melted, ami 
remaining until October. In favorable lo- 
calities he nests in colonies, returning year 
after year to the same nest. 

One master, it is true, the osprey has, 
tho he makes a most unwilling .servant. 
The bald-headed eagle is often an appreci- 
ative observer of the osprey’s piscatorial 
powers, which so far exceed his own that 
he wisely, if unjustly, profits by them. 
Pursuing the osprey, he forces him to 
mount higher and higher until the poor bird 
in despair drops his prize, which the eagle 
captures as it falls. — Chapman Bird-Life, 
(h. 7, p. 122. (A., 1900.) 

2932« Swifttiess and Dex- 

terity of the White-headed Eagle , — The 
white-headed eagle has also developed the 
plundering instinct in great perfection, as 
is shown by the following graphic account 
of Audubon : “ During spring and summer 
the white-headed eagle, to procure suste- 
nance, follows a different course, and one 
niuch leas suited to a bird apparently so 
well able to supply itself without inter- 
fering w’ith other plunderers. No sooner 
does the first hawk mako its appearance 
along the Atlantic shore or around the 
numerous and large rivers, than tho eagle 
follows it, and, like a selfish oppressor, robs 


it of the hard-earned fruits of its labor. 
Perched on some tall summit, in view of 
the ocean or of some watercourse, he 
watches every motion of the osprey while 
on the wing. When the latter rises from 
the water, with a fi.sh in its grasp, forth 
rushes the eagle in pursuit. He mounts 
above the fish-hawk, and threatens it by 
actions well understood; when the latter, 
fearing perhaps that its life is in danger, 
drops its prey. In an instant the eagle, 
accurately estimating the rapid descent of 
the fi.sh, closes its wings, follows it with 
the swiftness of thouglit, and the next mo- 
ment grasps it. The prize is carried off in 
silence to the woods, and assists in feeding 
the. ever-hungry brood of the eagle.” — Ro- 
manes Animal Inielligoicc, ch. 10, p. 284. 
(A., 1899.) 

2033. ROCK A SURE FOUNDATION 

— Earthquake Resisted by . — It would seem 
tho harder rocks form better foundations 
than the softer ones. One explanation of 
this appears to lie in the fact that soft 
strata may be in a state of unstable equi- 
librium, and, by shaking, it is caused to 
settle. Another explanation is that in 
hard ground or rock, alt ho the motion is 
more rapid than on .soft ground, this is 
more than compensated for by the small- 
ness of the Tang(‘ of motion in the former 
foundation. — Mii.ne Earthquake, ch. 7, p. 
131. (A., 1899.) 

2934. ROCKS ROUNDED BY WAVES 
OF ANCIENT SEA— We raised another 
block in a dilTerent part of the quarry, and 
found that the area of a circular depression 
in the stratum below was broken and flawed 
in every direction, as if it had been the bot- 
tom of a pool recently dried up, which had 
shrunk and s])lit in the hardening. Several 
large stones came rolling down from the 
diluvium in the course of the afternoon, 
'they were of ditTcreiit qualities from the 
sandstone below and from one another; 
and, what was more wonderful still, they 
were all rounded and water-worn, as if they 
had been tossed about in the sea, or the bed 
of a river, for hundreds of years. There 
could not, surely, be a more conclusive 
proof that the bank which had enclosed 
them so long could not have been created 
on the rock on which it rested. No work- 
man ever manufactures a half-worn article, 
and the stones were all half-worn! And if 
not the bank, why then the sandstone un- 
derneath? — ]\lii.LER The Old Red Sandstotte, 
ch. 1, p. 7. (G. & L., 1851.) 

2935. ROCKS, THICKNESS OF, ON 
OCEAN FLOOR — Check of Radiant Heat 
Causes Outburst of Volcano — Repression 
Prepares for Outbreak , — If the reader has 
any difficulty in conceiving the effects of 
overlaid beds in bringing about a high tem- 
perature in strata, he may help himself by 
a homely compari.son. Let him imagine a 
vessel conttiining hot water exposed to the 
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cold and covered with felt or other non- 
conducting material; the surface of this 
covering will have a certain temperature. 
If now this vessel be covered with another 
thickness of felt, the temperature of the 
original surface Avill rise, and a certain gain 
of its lieat will be made by each additional 
coating of non-cdnduclive material. 

The only serious (pieslion is as to Ihe 
thickness of the rocks which have been laid 
down oil tlie sea-doors. Hardly any geol- 
ogist will doubt that it is entirely within 
bounds to assume that thickness much to 
exceed twenty miles. — vSiialeu Aspects of 
the Earth, p.>2. (S., 1000.) 

203(5. ROENTGEN RAYS DEFY RE- . 
FLECTION OR REFRACTION— A Force 
Not To lie Dirertvil . — An exceptional prop- 
erty of these rays is that they cannot be 
either refracted or rellected as can ordinary 
liglit and heat. Hence it is only the shadow 
that can be photographed. And another 
curious result of this is that they can pass 
through a powder iis easily as through a 
solid; whereas ordinary light cannot pass 
through powdered glass or ice. owing to the 
innumerable retleetions and refractions 
which soon absorb all the rays except those 
reflected from a very thin surface layer. 
Proportion{ite thicknesses of aluminum or 
zinc, whether in tlie solid plate or in 
powder, are equally transparent to the>e 
singular ravs. — W allac’K The Wonderful 
Century, eh.’ f), p, 41. (I). H. & (^o., ISOO.) 

2937. ROMANCE OF ZOOLOGY— 

Slavcholdiny Ants.- —Home .species of ants 
keep slaves — for instance, the reddish ant 
found in the meadows of Switzerland and 
Alsace (Polyeryus rufeseens). It is not a 
large, but a strong species, which has adopt- 
ed the habit of sallying forth in troops from 
time to time to make raids upon and plun- 
der the nests of some weaker .species, sucli 
as the common Fonnira fusea. The object 
is, however, not to destroy or devour the 
ants they attack, hut merely to carry oil 
the pupie to their own nest, where they 
receive every care; the workers hatchell 
from them are tlnui employed as servants, 
or, to use the usual tcrin, as slaves. These 
slaves fulfil all the duties o( the nest, which 
would otlierwisc have fallen to the share 
of the red workers; they feed the larvte, 
build galleries and chambers, bring in food- 
supplies, and even feed their lazy masters! 
This is no fable, as was once thought, but 
an ascertained fact, proved to be such early 
in this century by Huber of G(;neva; a cele- 
brated observer of ants, and since fully con- 
firmed by his pupil and successor, Augu.ste 
Forel, as well as by Sir John Lubbock. I 
have also convinced myself of the truth of 
the assertion. — W kisma.vn I/crcdity, vol. ii, 
ch. 9, p. 25. (Cl. P., 1897.) 

2938. ROOTS MAKING THEIR WAY 
IN THE SOIL — Tip of Radicle a Wonderful 
Structure — Fmal Purpose of Its Various 


Movements, — We believe that there is no 
structure in plants more wonderful, as far 
as its functions are concerned, than the tip 
of the radicle. If the tip be lightly pressed 
or burnt or cut it transmits an influence 
to the upper adjoining part, causing it to 
bend away from the aflected side ; and, what 
is more .surprising, tlie tip can distinguish 
between a slightly harder and softer object, 
by which it is simultaneously pressed on 
opposite sides. If, lunvever, the radicle is 
j)ressed by a similar object a little above 
the tip, the j)ressed part does not transmit 
any influence to the more distant parts, but 
bends abru])tly towards the object. If the 
tip perceives the air to be moister on one 
side than on the other, it likew ise transmits 
an influence to the upper adjoining part, 
which bends tow^ards the source of moisture. 
When the tip is excited by light (tho in the 
case of radicles this was ascertained in only 
a single instance*) the adjoining part bends 
from the light, but when exciteel by gravita- 
tion the same part bends tow’ards the center 
of gravity. In almost every case w’C can 
clearly perceive the final purpose or advan- 
tage of the several movements. Two, or 
perhaps more, of the exciting causo.s often 
act simultaneously on the tip, and one con- 
quers the other, no doubt, in accordance with 
its importance for the life of the plant. 
The course inirsuod by the radicle in pene- 
trating the ground must be determined by 
the tip, hence it has acquired such diverse 
kinds of sensitiveness. It is hardly an ex- 
aggeration to say that the tip of the radicle 
thus endowed, and having the power of di- 
recting the movements of the adjoining 
jiarts, acts like the brain of one of the low'cr 
animals, the brain being seated within the 
anterior end of the body, receiving impres- 
sions from the sense-organs, and directing 
tlie several movements. — ^I^arwtn Power of 
Morement in Plants, ch. 12, p. 576. (A., 

1900.) 

2939. ROYALTY AMONG BEES- 7^/; 

Queen Feared, yet Itcstrained. — The victori- 
ous queen now' presented a very singular 
spectacle. She approached a royal cell and 
took thi.s moment for uttering the sound 
and assuming that posture wdiich strikes 
tlie bees motionless. For some minutes it 
seemed as if she would profit by the dread 
exhibited by the workers on guard, open 
the cell and destroy the young female. She 
also prepared to mount the cell, but in doing 
that she ceased to make the sound, and 
quitted the attitude that paralyzes the bees. 
Then, in.stantly, the guardians of the eell 
took courage, and by means of tormenting 
and biting the queen, caused her to retreat. 
— ^Huuer Nouvclles Observations sur les 
Ahcilles, p. 117. (Translated for Scientific 
Side-Lights.) 

2940. SACRIFICE OF GEM TO SCI- 
ENCE — Burning of a Diamond in Oxygen . — 
Faraday thus describes the burning of a dia- 
mond in oxygen by the concentrated rays of 
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the sun. It was effected at Florence, in 
presence of Sir Humphry Davy, on Tuesday, 
the 27th of March, 1814: “ To-day we made 
the grand experiment of burning the dia- 
mond, and certainly the phenomena present- 
ed were extremely beautiful and interesting. 
A glass globe containing about 22 cubical 
inches was exhausted of air, and filled with 
pure oxygen. The diamond was supjiorted 
in the center of this globe. The Duke’s 
burning-glass was the instrument used to 
apply heat to the diamond. It consists of 
two double convox lenses, distant from each 
other about .3*/^ feet; the large lens is about 
14 or 15 inches in diameter, the smaller one 
about 3 inches in diameter. By means of 
the second lens the focus is very miicli 
reduced, and the heat, when the sun sliines 
brightly, rendered very intense. The dia- 
mond was placed in the focus and anxiously 
watched. On a sudden Sir 11. Davy obstuved 
the diamond to burn visilily, and wlicn re- 
moved from the focus it was found to be in 
a state of active and rapid combustion.’' — 
Tyndatx Lectures on Light, lect. 5, p. 172. 
(A., 181)8.) 

2041. SACRIFICE OF LESS FOR 
GREATER — Of Presmt for Future, Personal 
for Social, Material for Hiyiritual . — ^Icn have 
arranged the various selves which they 
may seek in an hierarchical scale according 
to their worth. A certain amount of bodily 
selfishness is required as a liasis for all 
the other selves. But too much sensuality 
is despised, or at best (‘ondoned on account 
of the other qualities of the individual. The 
wider material selves are reganled as higluu’ 
than the immediate body. He is esteemed 
a poor creature who is unable to forego a 
little meat and drink and warmth and '>ih*cp 
for the sake of getting on in the world, 'fhe 
soi'ial self as a whole, again, ranks higher 
than the material self as a uhole. We must 
care more for our honor, our friends, our 
human ties, than for a sound skin or wealth. 
And the spiritual self is so supremely pre- 
cious that, rather than lose it, a man ought 
to be willing to give up friends, and good 
fame, and property, ami life itself. 

In each kind of self, imiterial, social, and 
spiritual, men distinguish between the im- 
mediate and actual, and the remote and po- 
tential, between the narrower and the wider 
view, to the dt'triment of the former and 
advantage of the latter. One must forego 

present bodily enjoyment for the sake of 
on(‘’s general health; one must abandon the 
dollar in the hand for the sake of the 
hundred dollars to come; one must make 
an enemy of his present interlocutor if there- 
by one makes friends of a more valued eir- 
f*le; one must go without learning, and grace, 
and wit, the better to compass one’s soul's 
salvation. — J amks Psychology, vol. i, eh. 10, 
P- 314. (H. H. & Col, 181)0.) 

^2942. SACRIFICE OF LOWER OR- 
GANISM FOR HIGHER— 7wocM/a/tV>no/ Awf- 
to Protect Man . — It may bo necessary 


to observe the action of supposed patho- 
genic organisms upon animals. This is ob- 
viously a last resource, and any abuse of 
such a process is strictly limited by law. 
As a matter of fact, an immense amount 
of bacteriological investigation can be car- 
ried on without inoculating animals; but, 
strictly speaking, as regards many of the 
jiathogenic bacteria tliis test is the most 
reliable of all. Nor Avould any responsible 
bacteriologist be juslilii'd in certifying a 
water as liealthy for coiisumpliori by a largo 
eommuuily if iic. was in doubt as to the 
disease-produeiug action of ccu tain contained 
organisms. — Newman Jiaetcria, ch. 2, p. 40. 
((;. P. P., ISDD.) 

2943. SACRIFICES TO MALEVO- 
LENCE — Terror the insjnratuni to Worshij) of 
Srr))nits . — The Moishij) of serpents has been 
attributed to Cfjuceptions of a very abstract 
cliaracter — with the circle, for example, into 
which tlu*y coil thcmsidves considered as an 
(‘luhlcMu of etcTiiity. But this is a concep- 
tion far too trauscendmital and far-fetched 
to account 1 ‘ithcr for the origin of this 
worship or for its wide extension in the 
world. Scr])eiits are not the only natural 
ohjc'cts whicli ])]eseni circular forms. . . . 

'rhey have been chosen, bcNoiid any reason- 
able doubt, because of the horror and terror 
they inspire. For this, above all other crea- 
tures, they are prominent in Nature. For 
tlieir deceptive coloring, for their insidious 
approach, for tlnur (h\idly virus, they have 
been taken as the type of spiritual poison 
ill the Jewish narrative of tin* Fall. J'he 
power of indicting almost immediate death, 
which is possi*^sed by the most venomous 
snakes, and that not by violence, but by 
the in diet ion of a wound which in itself 
may he hardly visible, is a power which is 
indeed full of mystery even to the most cul- 
tivate<l s(‘ientid(? mind, and may well have 
inspired among men in early ages a desire 
to pacify the. powers of e\ il. The moment 
this becomes the great aim and end of 
worship a ])rinciple is established whieh is 
fertile in the (levelo]unent of every foul im- 
agination. Wheu(‘\<'r it is the absorbing mo- 
tive and desire of men to do that whieh 
may most gratify or pacify malevolence, 
then it ceases to he at all wonderful that 
men shouhl be driven by their religion to 
saeriliees the most horrid, and to practises 
the most unnatural. — A uuyee L'nitij of A«- 
ture, ch. 12, p. 2!)0. (Burt.) 

2044. SAGACITY, ANIMAL — A/i/7e 

Drinking from OfU'tus . — The mule, more 
cautious and cunning, adopts another meth- 
od of allaying his thirst [on the plains of 
South America]. There is a globular and 
articulated plant, the }frtocact us. whieh en- 
closes under its prickly integument an aque- 
ous pul}). After carefully striking away the 
prickles with his forefeet the mule cautious- 
ly ventures to apply his lips to imbibe the 
cooling thistle juice. But the draft from 
this living vegetable spring is not always 
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unattended by danger, and these animals 
are often observed to have been lamed by 
the puncture of the cactus thorn. — Hum- 
boldt Views of XaturCf p. 15. (Boll, 1896.) 

2045. SAGACITY OF A WASP-Cu<- 

ting Bulky Prey into Manageable Parcels . — 
Dr. Erasmus Darwin records an observation 
(“Zoononiia/’ i, p. 183) which, from having 
since been so widely quoted, deserves to bo 
called classical. Ho saw a wasp upon the 
ground endeavoring to remove a large ily 
which was too heavy for it to carry olF. The 
wasp cut off the head and abdomen, and flew 
away with the thorax alone. The wiinl, 
however, catching the wings of this portion 
made it still too unwieldy for the wasp to 
guide. It therefore again alighted and 
nipped off first one w ing and then the other, 
wiien it was able to Ily off’ with its booty 
without further difficulty. This observation 
has since been amply confirmed. — ItoAfANK.s 
Animal /ntelligoicc, vh. 4, p. 105. (A., 1800.) 

2940. SAGACITY OF ESKIMO DOGS 

— The Pack Scat It ring When on Thin Ice^ 
to Distribute Their Weight. — It will be re- 
membered in connection with these dogs 
that ^Ir. Darwin in the “ Descent of Man ’’ 
(p. 75) quotes Dr. Hayes, who, in his work 
on “ The Open Polar Sea,’’ “ repeatedly re- 
marks that his dogs, instead of coiU inning 
to draw’ the sledg(‘s in a eomfiact body, di- 
verged and separated wiien they came to 
thin ice, so that their weight might be more 
evenly [and widely] distributed. This was 
often the first warning wliich the travelers 
received that the ice was becoming thin and 
dangerous.” Mr. Darwin remarks; “This 
instinct may possibly have arisen since the 
time, long ago, when dogs were first em- 
ployed by the natives in drawing their 
sledges; or the Arctic wolves, the parent 
stock of the Eskimo dog, may have ac- 
quired an instinct impelling them not to 
attack their prey in a close pack when on 
thin ice.” — B omaxes Animal Intelligence, 
ch. Ifi. p. 402. (A.. 1800.) 

2947. SAGACITY SURPASSES THE- 

ORY — Hegelation of Jee and Snow. — Two frag- 
ments of ordinary table ice brought caio- 
fully together freeze and cement themselves 
at their place of junction; or if two pieces 
floating in water be brought together, they 
instantly freeze, and by laying bold of 
either of them gently you can drag the 
other after it through the winter. Imagine 
such points of attachment di'^tributed in 
great numbers through a mass of snow^ 
The substame becrmics thereby a ‘<cmi<olid 
instead of a mass of powder. My guide, 
however, unaided by any theory, did a thing 
from which T should have shrunk, tho 
backed by all the theories in the world 
[viz., tramping Alpine snow' into a firm 
support]. — Tyxdall Hour.s of Exercise in the 
Alps, ch. 9, p. 100. (A., 1808.) 

2948. SALT A NECESSITY OF LIFE 

— Common salt ... is an article of food, 


tho often miscalled a condiment. Salt is 
food simply because it supplies the blood 
with one of its normal and necessary con- 
stituents, chlorid of sodium, without which 
w'e cannot live. A certain quantity of it 
exists in most of our ordinary food, but not 
ahvays sufficient. — ^Williams Chemistry of 
Cookery, ch. 15, p. 259. (A., 1900.) 

2949. SALVATION AN ACTIVE, EF- 
FECTIVE PRINCIPLE— T/ic Definitive Over-- 
coming of the Law of Deterioration and 
Death . — There is a natural principle in 
man, lowering him, deadening him, pulling 
him down hy inches to the mere animal 
plane, blinding reason, searing conscience, 
paralyzing will. This is the active destroy- 
ing ])rinciple, or sin. Now to counteract 
this God has discovered to us another prin- 
ciple which will stop this drifting process 
in the soul, steer it round, and make it 
drift the other way. This is the active sa- 
ving principle, or salvation. To neglect it 
is to cut off the only possible chance of 
escape. In declining this he is simply aban- 
doning himself with his eyes open to that 
other and terrible energy which is already 
there, and which, in the natural course of 
things, is bearing him every moment fur- 
ther and further from escape. — Dhummoxd 
Xatural Latr. in the Spiritual World, essay 
2, p. 96. (H. Al.) 

2950. SAND A PRESERVER OF AN- 
CIENT MONUMENTS— No mode of inter- 
ment can be conceived more favorable to 
the conservation of inonumcnts for indefi- 
nite periods than that now' so common in 
the region immediately wcstw'ard of tlie 
Xil(‘. The sainl which surrounded and filled 
the great tcanple of Ipsambnl, first discov- 
ered hy Biirckliardl, and afterw'ards par- 
tially uncovered by Belzoni and Becchoy, 
was .-io fine as to reseinhle a fluid when put 
in motion. Xcitlier the features of tho 
colo.'>sal figures, nor the color of the stucco 
with wliiclj some were covered, nor Ihc’ 
paintings on tlie w'alls, had received any in- 
jury from being enveloped for ages in this 
<lry impalpable dust. — Lykll Principles of 
ecology, cli. 45. p. 726. (A., 18.54.) 

2951. SAND-BAR SHIFTED BY 
STORM — Tt sometimes happens that dur- 
ing a vioUmt storm a large bar of sand 
suddenly made to shift its position, so as to 
prevent the free influx of the tides, or elHux 
of river water. Thus about the year 1500 
tho sands at Bayonne w'ero suddenly thrown 
across the mouth of the Adour. That river, 
flowing back upon itself, soon forced a pn^' 
sage to the northward along the sandy plain 
of (’aphreton till at last it reached the son 
at Boucau, at the distance of seven leagues 
from the point where it had formerly en- 
tered. It was not till the year 1579 that 
the celebrated architect Louis dc Foix un- 
dertook, at the desire of Henry III., to rc" 
open the ancient channel, which he at last 
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effected with great difficulty. — L yelt. Prin- 
ciples of Oeoloyy^ bk. ii, ch. 21, p. (A., 

1854.) 

2952. SAVAGE COMPARED WITH 
BKUTE— Reasoning Power Divides Man from 
Lower Animals. — A creature which has few 
instinctive impulses, or interests, practical 
or esthetic, will dissociate few characters, 
and will, at best, have limited reasoning 
powers ; whilst one whose interests are very 
varied will reason much better. Man, by 
his immensely varied instincts, practical 
wants, and esthetic feelings, to wliich every 
sense contributes, would, by dint of these 
alone, be sure to dissociate vastly more 
characters than any other animal; and at*- 
cordingly we find "that the lowest savages 
reason incomparably better than the high- 
est brutes. — James Psychokigy. vol. ii, ch. 
22, p. 345. (IT. II. & Co., ISOD.) 

2953. SAVAGE, HOW NATURE 
MOVES THE — 2'he Struggle for T/ife JkvttopM 
New and Higher Powers. — Start with a 
comparatively unevolved savage, and see 
what the struggle for life will do for him. 
When we meet him first he is sitting, we 
shall suppose, in the sun. Let us also sup- 
pose? — and it requires no imagination to 
suppose it — that he has no wish to do any- 
thing else than sit in the sun, and that he 
is perfectly contented, and jierrectly happy. 
Nature aroiind him, visible and invisible, is 
as still as he is, as inert apparently, as un- 
concerned. Neither molests the other; they 
have no connection witli each other. Yet it 
is not so. That savage is the victim of a 
conspiracy. Nature has designs upon him, 
W'ants to do something to him. '^Phat some- 
thing is to move him. Why does it wish to 
move him? Because movement is work, 
and work is exercise, and exercise may 
mean a further evolution of the ])art of him 
that is exercised. Jfow’ does it set about 
moving him? By moving itself. Every- 
thing else being in motion, it is impossible 
for liim to resist. The sun moves awaiy to 
the west and he must move or freeze with 
cold. As the sun continues to move, twi- 
light falls and wild animals move from 
their lairs, and he must move or be eaten. 
The food ho ate in the morning has dis- 
solved and moved away to nourish the cells 
of his body, and more food must soon be 
moved to take its place or he must starve. 
v% he starts up, ho works, he seeks food, 
shelter, safety; and those movenn nts make 
marks in his body, brace muscles, stimulate 
nerves, quicken intelligence, create habits, 
and he becomes more able and more willing 
to repeat these movements and so becomes 
a stronger and a higher man. — Dri^mmond 
Ascent of Man, ch. 0, p. 191. (J. P., 1900.) 

2954. SAVAGE SURPASSES BRUTE 

— Capacity for Language, Learning. Prog- 
ress. — In the comparison of man wdth other 
animals the standard should naturally be 
the lowest man, or savage. But the savage 


is possessed of human reason and speech, 
w'hile his brain-power, tho it has not of 
itself raised him to civilization, enables him 
to receive more or less of the education 
w^hich transforms him into a civilized man. 
To show how man may have advanced from 
savagery to civilization is a reasonable 
task. . . . But there is no such evidence 

available for crossing the mental gulf that 
divides the lowest savagi? from the highest 
ape. On the whole, the safest conclusion 
Avarranted by facts is that the mental ma- 
chinery of the lower animals is roughly 
similar to our own, up to a limit. Be- 
yond this limit the human mind opens out 
into wide ranges of thought and feeling 
which the beast-mind shows no sign of ap- 
jnoaching. If we consider man’s course of 
life from birth to death, Ave see that it is, 
so to s])eak, founded on functions AA’hich 
he has in (omnion with lower beings. Man, 
einlowe<l with instinct and capable of learn- 
ing by experience, drawn by pleasure and 
driven by pain, must, like a beast, maintain 
his life by food and sleep, must sa\"e him- 
self by flight, or light it out Avith his foes, 
must propagate his s])ecies and care for the 
next generation. L])on this loAA'cr frame- 
Avork of animal life is raised the AA'ondrous 
ediPHc of human language, science, art, and 
hiAA'. — 'P ylor Anthropology, ch. 2, p. 54. 
(A., 1899.) 

2955. SAVAGERY AS MODERN AS 
CIVILIZATION — The Same Distance from 
Primeval Life. — It is to be remembered that 
the saA'age of the present day is as far re- 
moA*ed in time from the common origin of 
emr race as the man Avho noAv exhibits the 
iiighest 1y]>e of moral and intellectual cul- 
ture. Wiietlier that time is represented by 
six thousand, or ten thousand, or a hundred 
thousand years, it is the same for both. If, 
therefore, the number of years since the 
origin of man be taken as a multiplier in 
the pnicesses of elevation, it must be taken 
equally as a multi])lier in the processes of 
degradation. Not even on the theory Avhieh 
some liold, tliat the human species has 
spread from more than one center of birth 
or of creation, can this conclusion be af- 
f(*cted. For even on this hypothesis of sepa- 
rate origins there is no reason Avhatever to 
suppose that the races Avhieh are now gen- 
erally civilized are of more recent origin 
than* those Avhit*h are generally savage. 
Presumably, therefore, all the ages which 
have been at work in the dcAclopment of 
civilization IniAO been at Avork equally in 
the develojiment of saA'agery. It is not pos- 
sible in the ease of savagery, any more than 
in the case of civilization, that all those 
ages have been Avithout effect. Nor is it 
possible that the changes they have Avrought 
hiwe been all i»' one direction. The conclu- 
sion is, that neither savagery nor civiliza- 
tion, as Ave noAV see them, can represent the 
primeval condition of man. Both of them 
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are the work of time. Both of them are the 
product of evolution. — Argyll Unity of Na- 
ture, ch. 10, p. 232. (Burt.) 

21>56. SAVAGES AMIDST CIVILIZA- 
TION — Out of 164,000 persons committed 
to prison in England and Wales, only 4,000 
could read and write well. In fact, our 
criminal population are mere savages, and 
most of their crimes are but injudicious 
and desperate attempts to live as a savage 
in the midst and at the expense of a civi- 
lized community. — Aveblry Prehistoric 
Times, ch. 16, p. 574. (A., 1000.) 

2057. SAVAGES DISTORT FACTS 

OF RECENT EVENTS — I^ven as regards 
events which are contem])orary, or nearly 
BO, we find that the accounts given hy sav- 
ages become rapidly distorted. Thus Nilsson 
quotes the account given by iVlackenzie that 
the Eskimos described the English to him 
as being giants, witli wings, who could kill 
with a glance of their eye, and swallow a 
whole beaver at a mouthful. — Avebury Pre- 
historic Times, ch. 13, p. 405. (A., 1000.) 

2058. SAVAGES, DOMESTIC LIFE 

OF — Oppression of Woman Not Universat . — 
Cruelty does not breed refinement either of 
manners or of taste. Where women adorn 
themselves with llowers, and produce with 
skilful fingers work that will excite the ad- 
miration of the most refined, their home can 
hardly be the abode of cruelty. Of one of 
the most primitive peoples 7C. IF. Man says: 
" It is incorrect to say that among the An- 
damanese marriage is nothing more than 
taking a female slave, for one of the stri- 
king features of their social relation is the 
marked equality and alFection wliich sub- 
sists between husband and wife. Careful 
observations extended o^'C'r many years 
prove that not only is the husband’s au- 
thority more or less nominal, but that it is 
not at all an uncommon occurrence for 
Andamanese benedicts to be considerably 
at the beck and call of their better halves.” 
— ^Masox Woraaii^s Hharr in Primitive Cul- 
ture, int., p. 7. (A., 1804.) 

2959. SCAFFOLDING OF SCIENCE 

— Dry Hones of Detail — Astronomy in Itself 
Interesting and Practical. — Far from being 
a difllcult and inaccessible science, astrono- 
my is the science which concerns us most, 
the one most necessary fcjr our general in- 
etruction, and at the same time the one 
which otters for our study the greatest 
charms and keeps in reseiVe the higlie.st 
enjoyments. We cannot be inditferent to it, 
for it alone^ teaches us where we are and 
what we are; and, moreover, it need not 
bristle with figures, as some severe savants 
would wish us to believe. The algebraical 
formulae are merely scaffoldings analogous 
to those which are used to construct an ad- 
mirably designed palace. The figures drop 
off, and the palace of Urania shines in the 
azure, displaying to our wondering eyes all 


its grandeur and all its magnificence. — 
Flammarion Popular Astronomy, bk. i, ch. 
1, p. 1. (A.) 

2900. SCALES USED BY PRIMI- 

TIVE MAN — The scale or balance was 
known in America before the discovery. 
The Peruvians made beams of bone, sus- 
pended little nets to each end, supported 
the beam at the middle by means of a cord, 
and used stones for weights. The transition 
from the balance to the “ steelyard ” is not 
easy to make out. — Mason Origins of In- 
vention, ch. 2, p. 08. (S., 1899.) 

2901. SCAVENGERS, INSECTS AS— 

The Driver Ants” Help to Purify Tropic- 
al Lands — Invasion of Human Dwellhigs. 
— Savage . . . has given a gi*aphic account 
of the driver ants (Anonima arcens) of West 
Africa, 'fhey keep down, he says, “ the more 
rapid increase of noxious insects and small- 
er reptiles; consume much dead animal mat- 
ter, which is constantly occurring, decaying, 
becoming offensive, and thus vitiating the 
atmosphere, and wdiicb is by no inean.s the 
least important in the torrid zone, often 
compelling the inhabitants to keep their 
dwellings, towns, and their vicinity in a 
state of comparative cleanliness. The dread 
of them is upon every living thing. , . . 

“ Their entrance into a house is soon 
known by the simultaneous and universal 
movement of rats, mice, lizards, lilapsidw, 
Hlattidw, and of the numerous vermin that 
infest our dwellings. . . . 

“ They move over the house w’ith a goo<l 
degree of order, unless disturbed, occasion- 
ally spreading abroad, ransacking one point 
after another, till, either having found some- 
thing desirable, they collect upon it, when 
they may be destroyed cn rnassc by hot 
water. 

“ W hen they are fairly in, we give up 
the house, and try to await with patience 
their pleasure, thankful, indeed, if ])erniit- 
ted to remain within the narrow limits of 
our hods or chairs.” 

These ants will soon destroy even the 
largest animal if it is confined. In one 
ease Savage saw them kill near his house 
.a snake four feet long. — Avebury A)its, 
Hers, and Wasps, ch. 4, }). 63. (A., 1900.) 

2902. SCAVENGERS OF THE SEA 

— Service Hindered by (hills — Ocean Trans- 
formed hy Their Life and lieauiy. — The 
herring gull ... is the gull we see iu 
such numbers in our bays and harbors, 
flying gracefully and apparently aimlessly 
about, but in reality ever keeping its bright 
black eyes fixed on the water in search of 
some floating morsel, which it deftly picks 
from the surface. It frequently follows ves- 
.sels, hanging over the stern day after day, 
and deserting its post only to feed on scraps 
thrown overboard from the galley. . • * 

Gulls do excellent service in devouring much 
refuse that would otherwise be cast ashore 
to decay; but, useful as they are as scaven- 
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gers, I feel that their place in Nature is 
to animate the barren wastes of the sea. 
How, when at sea, the presence of a single 
gull changes the whole aspect of Nature! 
The gi’eat expanse of water, which before 
was oppressive in its dreary lifelcssnoss, is 
transformed by the white-winged gulls into 
a scene of rare beauty. Every voyager, be 
he naturalist or not, admires tludr grace 
of form and motion. They seem born of the 
waves, and as much a part of the ocean 
as the foamy whitecaps themselves. — Chap- 
man Bird-Life, ch. 7, p. 88. (A., 1900.) 

2963. SCIENCE ACCEPTS POPULAR 

BELIEF — Rlwan Stomach an Ancient Remedy 
— Now Valued for Pepsin, — More than two 
centuries ago (very ancient times for South 
AmcricaJ the gauchos were accustomed to 
take the lining of the rhea’s stomaeli, dried 
and powdeied, for ailments caused by im- 
paired digestion, and the remedy is popular 
still. Science has gone over to tliem, and 
the ostrich-hunter now makes a double 
profit, one from the featlicrs, and the other 
from the dried stomaclis which he supplies 
to the chemists of Buenos Ayres. Yet he 
was formerly told that to take tlie stomach 
of the ostrich to improve his digestion was 
as wild an idea as it would be to swallow 
birds’ feathers in order to lly. — Hudson Nat- 
uralist in La Plata, ch. 4, p. 79. (C’. & II., 

1895.) 

2964. SCIENCE ADDS GLORY TO 
THE VISION OF REDEMPTION— 1 do 

not enter at all into the positive evidence 
for the truth of the (.■hristiaii revelation, 
my single aim at jireseiit being to dispose 
of one of the objections which is conceived 
to stand in the way of it. Let me suppose, 
then, that this is done to the satisfac- 
tion of a philosophical inquirer, and that 
the evidence is sustained; and that the 
same mind that is familiarized to all the 
sublimities of natural science, and has been 
in the habit of contemplating (lod in as- 
sociation with all the magnificence Mhich 
is around him, shall be brought to submit 
its thoughts to the captivity of the doctrine 
of Christ. Oh! with what veneration, and 
gratitude, and wonder should he look on 
the descent of Him into this lower world 
who made all these things, and without 
whom was not anything made that was 
ftuide. What a grandeur does it thro\v over 
every step in the redemption of a fallen 
world, to think of its being done by Him 
who unrobed him of the glories of so wide 
a monarchy, and came to this humblest of 
its provinces, in the disguise of a servant, 
and took upon him the form of our degraded 
species, and lot himself down to sorrows, 
and to sufferings, and to death, for us! In 
this love of an ex])iring Savior to those 
for whom in agony he poured out his soul 
there is a height, and a depth, and a length, 
and a breadth, more than I can comprehend; 
and let me never from this moment neglect 
so great a salvation, or lose my hold of an 


atonement, made sure by Him who cried 
that it was finished, and brought in an ever- 
lasting righteousness. — Chalmeks Astro- 
nomical Discourses, disc. 3, p. 85. (K. Ot., 

1848.) 

2!>65. SCIENCE ADVANCED BY 
ARABS IN SPITE OF HINDRANCES — 

Alchemy, magic, and mystic fancies, de- 
prived by scholastic phraseology of all 
poetic charm, corrupted Iiere, as elsewhere, 
in tlie Middle Ages, the true results of in- 
quiry ; but still the Arabs have enlarged 
the views of Nature, and given origin to 
inany now elements of knowledge, by their 
indefatigable and independent labors, while, 
by means of careful translations into their 
own tongue, they have appropriated to 
themselves the fruits of the labors of earlier 
cultivated g(‘rieralions. Attention has been 
justly drawn to the great dilTereiice exist- 
ing in the relations of civilization between 
immigrating (kanianic and Arabian races. 
The former bc(‘anie cultivated after their 
immigration; ihe latter brought with them 
from their native country not only their 
religion, but a highly polished language, 
and the graceful blossoms of a poetry which 
has not been wholly devoid of inlluenee on 
the Provencals and Minnesingers. — H um- 
uouDT Posmos, vol. ii, pt. ii, p. 212. (H., 

1897.) 

2966. SCIENCE, A HIGHER, NOT 
TO BE MERGED IN A LOWER— CViernw- 

/ ry — .1/ ccliu n irs — Pliysiolof/tf — Terms of the 
IjOirer M isreprrsraf tin' Iliyhrr . — “Any at- 
teinj)t to merge the distinetivo characteris- 
tic of a higher seienet* in a lower — of 
chemical changes in mechanical; of physi- 
ological in clumiical: above all, of mental 
chang(*s in j)hysiological — is a neglect of the 
ra<lical assumption of all science, because 
it is an attempt to deduce representations 
—or rather iiiisrepresentations — of one kind 
of j>henomcnon from a conception of an- 
other kind which dors not contain it, and 
must have it implicitly and illicitly smug- 
gled in before it can be extracted out of it. 
Hence, instead of increasing our means of 
representing the universe to ourselves with- 
out the detailed examination of particulars, 
such a proceilure leads to misconstructions 
of fact on the basis of an imported theory, 
and generally ends in forcibly perverting 
the least known science to the type of the 
better known.” — H uummond Natural Law 
in the Sidrihial World, int., p. 19. (H, Al.) 

2967. SCIENCE A LIVING REALITY 

— To Know the Aetna! Karth and the 
Sta rry If ea vrns — Ca r1 if I e*s La m rnt. — Think 
of tru(* science as a living reality; as a 
faithful expounder of all that is worth 
knowing and that can be known'; as an ex- 
isting power, ever anxious in its uinvearied 
march for the good and welfare of man- 
kind; and best of all, perhaps, as an ever- 
willing instructor of all who will come to 
be taught. . . . I.et us bend the educa- 

tional twig in its early growth that our ef- 
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forts may be perceptible on the fully grown 
tree. Let us send our boys and girls out 
into the world, knowing something of the 
world, of its wonders and of themselves, as 
well as of the proprieties of life, or of the 
dead languages and modern tongues. I 
think Carlyle well expresses himself regard- 
ing the want of such information when he 
says: For many years it has been one of 

my constant regrets that no schoolmaster 
of mine had a knowledge of natural history 
— so far, at least, as to have taught me the 
grasses that grow by the wayside, and the 
little winged or wingless neighbors that are 
continually meeting me with a salutation 
that I cannot answer as things are. Why,” 
he continues, “ did not somebody teach me 
the constellations, and make me at home in 
the starry heavens whieli are always over- 
head, and which I don’t half know to this 
day?” — Andrew Wilson A^cirncc-CuUurc 
for the Mafiscs, p. 30. (A.. 1888.) 

2968. SCIENCE AND PHILOSOPHY 

— Kach A'm/.s Help from the Other . — If we 
consider and compare the most important 
advances which the human mind has made 
in the knowledge of truth, we shall soon 
see that it is always owing to philosophical 
mental operations that these advances have 
been made, and that the experience of the 
senses which certainly and necessarily pre- 
cedes these operations, and the knowledge 
of details gained thereby, only furnish the 
basis for those general laws. Experience 
and philosophy, tlierefore, by no means 
stand in such exclusive opposition to each 
other as most men have hitherto supposed; 
they rather necessarily supplement each 
other. The philosopher who is wanting in 
the firm foundation of sensuous experience, 
of empirical knowledge, is very apt to ar- 
rive at false conclusions in his general 
speculations, which even a Tuoderately in- 
formed naturalist can refute at once. On 
the other hand, the purely empiric natural- 
ists, who do not trouble themselves about 
the philosophif*al compiehension of their 
sensuous experiences and who do not strive 
after general knowledge, can promote sci- 
ence only in a very slight degree, and the 
chief value of their hard-won knowledge of 
details lies in the general results which 
more comprehensive minds will one day de- 
rive from them. — Haeckel History of Crea- 
tioyu vol. i. ch. 4, p. 81. (K. P. & Co., 

1809.) 

2969. SCIENCE AND THE SCHOOL- 
MEN — The Abdication of Galileo . — The early 
part of the seventeenth century, when Des- 
cartes reach(vl mimhood, is one of the great 
epochs of the intellectual life of mankind. 
At that time, physical science suddenly 
strode into the arena of public and famHiar 
thought, and openly challenged, not only 
philosophy and the church, but that com- 
mon ignorance which passe.s by the name of 
common sense. The assertion of the motion I 
of the earth was a defiance to all three, and | 


physical science threw down her glove by 
the hand of Galileo. It is not pleasant to 
think of the immediate result of the com- 
bat; to see the champion of science, old, 
worn, and on his knees before the Cardinal 
Inquisitor, signing his name to what he 
knew to be a lie. . . . But two hundred 

years have passed, and however feeble or 
faulty her soldiers, physical science sits 
crowned and enthroned as one of the legiti- 
mate rulers of the world of thought. Char- 
ity children would be ashamed not to know 
that the earth moves; while the schoolmen 
are forgotten. — Huxley Lay Sermons, serm. 
14, p. 330. (G. P. P., 1899.) 

2970. SCIENCE, APPLIED — iVbf a 
Special Branch, hut Simply the Practical 
Hsc of AH . — Pasteur, one of the most emi- 
nent members of the Institute of France, in 
accounting for the disastrous overthrow of 
his country and the predominance of Ger- 
many in the late war, expresses himself 
thus: “Few persons comprehend the real 
origin of the marvels of industry and the 
wealtli of nations. 1 need no further proof 
of this than the employment more and more 
frequent in oHicial language, and in writing 
of all sorts, of the erroneous expression ap- 
plied science. The abandonment of scien- 
lifie careers by men capable of pursuing 
them with distinction was recently deplored 
in the presence of a minister 6f the greatest 
talent. The state.sman endeavored to show 
that we ought not to be surprised at this re- 
sult, because in our day the reign of theo- 
retic science yielded place to that of applied 
.science. Nothing could be more erroneous 
than this opinion, nothing, I venture to say, 
more dangerous, even to practical life, than 
the consequences which might flow from 
the.se words. They have re.sted in my mind 
as a proof of the imperious necessity of re- 
form in our superior education. There ex- 
ists no category of the sciences to wdiich the 
name of ‘ applied ’ science could be' rightly 
given. We hare science, and the applica- 
tions of scirnee, which are united together 
as the tree and its fruit.” [See Practise.] 
— Tyndall Lectures on Light, p. 223. (A., 
1808 .) 

2971. SCIENCE A REST FROM 
STRIFE — Man against Man. — While on the 
stepyic tigers and crocodiles contend with 
horses and cattle, so on the forest borders 
and in the wilds of Guiana the hand of man 
is ever raised against his fellow man. Witli 
revolting eagerness some tribes drink tbo 
flowing blood of their foes, whilst others, 
seemingly unarmed, yet prepared for mur- 
der, (leal certain death with a poisoned 
thumb-nail. The feebler tribes, when they 
tread the sandy .shores, carefully efface with 
their hands the trace.s of their trenihling 
steps. Thus does man, everywhere alike, on 
the lowest scale of brutish debasement, and 
in the false glitter of his higher culture, pei*' 
petually create for himself a life of care. 
And thus, too, the traveler, wandering over 
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the wide world by sea and land, and the his- 
torian who searches the records of bygone 
ages, are everywhere met by the unvarying 
and melancholy spectacle of man opposed to 
man. He, therefore, who fimid the discord- 
ant strife of nations, would seek intellectual 
repose, turns^with delight to contemplate 
the silent life of plants, and to study the 
hidden forces of Nature in her sacred 
sanctuaries; or yielding to that inherent 
impulse, which for thousands of years has 
glowed in the breast of man, directs 
his mind by a mysterious presentiment of 
his destiny towards the celestial orbs, which, 
in undisturbed harmony, pursue their an* 
cient and eternal course. — Humboldt Vicics 
of Nature, p. 20. (Bell, 180G.) 

2972. SCIENCE BEFORE INSTRU- 
MENTS — Discovery of Kej)lcr*s Laws Antedated 
the Telescope — Achievements of Tycho Brahe 
and Other Early Scientists. — ^I'he basis of a 
very important part of tlie astronomy of 
our planetary system was already laid be- 
fore the memorable years 1008 and IGIO, 
and therefore before the great epoch of 
the invention of telescopic vision, and its 
application to astronomical purposes. The 
treasure transmitted by the learning of the 
Greeks and Arabs was augmented by the 
careful and persevering labors of George 
Purbaeh, Regiomontanus (i. e., Johann Mfil- 
ler),and Bernhard Walther, of Niirnberg. To 
their ctForts succeeded a bold and glorious 
development of thought — the (^opernicau 
system; this, again, was followed by the 
rich treasures derived from the exact ob- 
servations of Tycho Brahe and the eoinhined 
acumen and persevering spirit of calculation 
of Kepler. Two great men, Kepler and (j ili- 
Ico, occupy the most important turning- 
point in the history of measuring astrono- 
my, both indicating the epoch that separates 
observation by the. naked eye, tho aided 
by greatly improved instruments of meas- 
urement, from telescopic vision. (Jalileo Avas 
at that period forty-four, and Kepler thirty- 
seven years of age; Tycho Brahe, the most 
exact of the measuring astronomers of that 
great age, had been dead seven years. . . . 
None of Kepler’s contemporaries, Galileo 
not excepted, bestowed any adequate praise 
on the discovery of the three laws which 
have immortalized his name. Discovered 
by purely empirical methods, altho more 
rich in results to tho whole domain of sci- 
ence than the isolated discovery of unseen 
cosmical bodies, these laws belong entirely 
to the period of natural vision, to the epoch 
Tycho Brahe and his observations, altho 
the printing of the work entitled “ Astro- 
nomia nova sen Physica cadestis dc motibns 
^tellao Martis ” was not completed until 
1009, and the third laAV, that the squares 
of the periodic times of revolution of two 
planets are as the cubes of their mean dis- 
^tices, was first fully developed in IGIO. — 
Humboldt Cosmos, vol. iii,p. 60. (11., 1897.) 


2973. SCIENCE BROADENS OUR 
ESTIMATE OF THE UNIVERSE— 

to Modest Estimate of Ourselves ( Ps. vni, 
■t /). — Did the discoveries of science stop here, 
we have enough to justify the exclamation 
of the psalmist, “ What is man, that thqu 
are mindful of him ; or the son of man, that 
thou shouldest deign to visit him?” They 
widen the empire of creation far beyond the 
limits which were formerly assigned to it. 
They give us to see that yon sun, throned 
in the center of his planetary system, gives 
light, and warmth, and the vicissitude of 
seasons to an extent of surface scAwal hun- 
dreds of times greater than that of the earth 
which Ave inhabit. They lay open to us a 
number of worlds, rolling in their respective 
circles around this vast lufninary, and prove 
that the ball Avhich Ave tread upon, Avith all 
its mighty burdeti of oceans and continents, 
instead of being distinguislied from the 
others, is among the least of them, and, from 
some of the more distant planets, AA’Ould not 
occupy a Ausihle point in the concave of their 
firmament. They let us know that tho this 
mighty earth, with all its myriads of peo- 
ple, Avere to sink into annihilation, there 
arc some woilds Avhere an e\'ent so awTul 
to us would be unnoticed and unknown, and 
others where it avouUI be nothing more than 
the disappearance of a little star Avhich had 
ceased from its twinkling. We should feel a 
sentiment of nnxlesty at this just but hu- 
miliating representation. W'e should learn 
not to look on our earth as the universe of 
God, but one paltry and insignificant portion 
of it; that it is only one of the many man- 
sions Avhich the Supreme Being has created 
for the aecomniotlation of his Avorshipers, 
and only one of the many Avorlds rolling in 
that flood of light Avhich the sun pours 
around him to the outer limits of the planet- 
ary sA’stem. — C jialmkbs Astronomical Dis- 
eourscs. p. 24. (R. Gt., 1848.) 

2974. SCIENCE CANNOT DISPROVE 

THEOLOGY — Redemption May Reach All the 
Worlds of Simee . — Kor anything he [the ob- 
jector ] can tell, sin has found its way into 
these other Avorlds. For anything he can tell, 
their peo])le haA’o banished themselves from 
(‘ommunioii w ith God. . . . For anything 

he can tell, the rcalemption proclaimed to us 
is not one solitary instance, or not the Avhole 
of that redemption Avhich is by the Son of 
(bid, hut only our part in a plan of mercy, 
equal in magnificence to all that astrononi}’’ 
has brought Avithin the range of human 
contemplation. For anything he can tell, 
the moral pestilence, Avhich Avalks abroad 
oA'er the face of our Avorld, may have spread 
its desolations over all the jilanets of all 
the systems Avhieh tho telescope has made 
knoAvn to us. . . . For anything he can 

tell, the Avondcr - Avorking God, Avho has 
streAved the field of immensity Avith so many 
AAwlds, and spread the shelter of his om- 
nipotence OA'er them, may Iuia'c sent a mes- 
sage of love to each. . . For anything 
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he can tcJl, ange]s from paradise may have 
sped to every planet their delegated way, 
and sung from each azure canopy a joyful 
annunciation, and said, “ Peace be to this 
residence, and good-will to all its families, 
and glory to him in the highest, who, from 
the eminency of his throne, has issued an 
act of grace so magnilicent as to carry the 
tidings of life and of acceptance to the un- 
numbered orbs of a sinful creation.” — Chal- 
mers Astronomical Discourscsy p. 58. ( R. 

Ct., 1848.)- 

2075. SCIENCE CANNOT PROVE 
IMMORTALITY — Types of Sound and Flame. 
— As yet we know of no fact, which can b(* 
established by scienlilic observation, whi(*h 
would show that tlie liner and com])le\' 
forms of vital motion could exist otherwise 
than in the dense material of organic life: 
that it can propagate itself as the sound- 
movement of a string can leave its originally 
narrow and lixed home and dilTuse itself in 
the air, keeping all the time its pitch and 
the most delicate shade of its color-tint ; 
and that, when it meets anotlier string at- 
tuned to it, starts this again or excites a 
tlanie ready to sing to the same tone. The 
flame, even, which, of all processes in inani- 
mate Nature, is the closest ty])c of life*, may 
become extiiud, but the heat whicli it pro- 
duces continues to exist — indestructible, im- 
perishable, as an invisible motion, now agi- 
tating the molecules of ponderable matter, 
and then radiating into boundless space as 
the vibration of an eth(*r. Kven there it re- 
tains the characteristic peculiarities of its 
origin, and it reveals its history to the 
inquirer who* questions it by the spectro- 
scope. United afresh, these rays may ignite 
a new’ flame, and thus, as it were, acquire 
a new’ bodily existence. — Uet.miioltz Popu- 
lar fjcctures^ Icct. 4, p. lOt. (L. (b & (N)., 
1808.) 

2070. SCIENCE CONFRONTED WITH 
MYSTERY — Transition from Phenomena of 
Physics to Phf nomrna of Thonyht across a 
Gulf. — When we endeavor to pass by a 
similar process from the phenomena of phys- 
ics to those of thought we meet a problem 
which transcemls any conceivable exjiansion 
of the powers which we now po.sse-.-<. W'e 
may think over the subject again and again, 
but it eludes all intellectual presentation. 
We stand at length face to face with the 
incomprehensible. The territory of physics 
is wide, but it has its limits from which 
W’O look W'ith va(‘ant gaze into the region 
beyond. Let us follow matter to its utmost 
bounds, let us claim it in all its forms — 
even in the iViuseles, blood, and brain of man 
himself — as ours to experiment with and 
to speculate upon, (-asling tlu> term “ vital 
force ” from our vocabulary, b‘t us reduce, 
if we can, the visible phenomena of life to 
mechanical attractions and repulsions. Hav- 
ing thus exlenisted physics and reached its 
very rim, a mighty juy:4ery still looms be- 
yond us. We have, in fact, made no step 


towards its solution. — ^T yndall Fragments 
of Sdence, vol. ii, ch. 15, p. 391. (A., 

1900.) 

2977. SCIENCE, CONQUESTS OF— 

Arabs Vof Fitted to Work Out Highest lie- 
suits. — As Wilhelm von Humboldt observes: 
“ Wbat would be the conditioiwof our civili- 
zation at the present day if the Arabs had 
remained, as they long did, the sole possess- 
ors of scientific knowledge, and had spread 
themselves permanently over the w^est? A 
less favorable result would probably have su- 
peuvened. . . . It is to the same causes 

which procured for the Romans a dominion 
over the world — the Roman spirit and char- 
acter — -ami not to external and merely ad- 
ventitious chances, that we owe the inlluence 
cxcrcisi‘d by the Romans on our civil institu- 
tions, our laws, languages, and culture. It 
was owing to this beneficial influence and to 
the intimate alliance of races that Ave W’ore 
rcmlcied susceptible to the influonce of the 
Greek mind and language, while the Arabs 
directed their consideration principally only 
to those s(*i(*ntific results of Greek investi- 
gation which referred to the description of 
Nature, and to physical, astronomical, and 
purely mathematical science.” The Arabs, 
by carefully preserving the purity of their 
native tongue, and the delicacjy of their 
figurative modes of expression, were enabled 
to impart the charm of poetic coloring to 
the expression of feeling and of the noble 
axioms of wisdom; but, to judge from 
what they were under the Abbassitles, bad 
they built on the same foundation with 
which w’c find thorn familiar it is scarct'ly 
]n*oI)ahlc that they could have prodneed 
those works of exalted poetic and creative 
art which, fused together in one harmonious 
accord, are the glorious fruits of the matui’e 
season of our Kuropean culture. — Humboldt 
Gosmos. vol. ii, pt. ii, p. 227. (H., 1897.) 

2978. SCIENCE DFMANDS A LIFE 
BEYOND THAT OF THE SENSES— P/c- 
farial Puivtr Steded io Deal loith Under- 
lying Principles. — The life of the experi- 
mental philos()i)hcr is tw'ofold. He lives, in 
his vocation, a life of the senses, using his 
hands, (*ycs, and cars in his experiments; 
hut such" a question as that now before ns 
[the ultimate natui’e of light] carries him 
b<*vond tin* margin of the, senses. He cannot 
consider, much l(‘ss answ’cr, the question, 
“ What is light? ” without transporting him- 
self to a world which underlies the sensible 
one, and out of which spring all optical phe- 
nomena. To realize this subsensible world, 
if 1 may use the term, the mind must pos- 
sess a certain pictorial pow’er. — ^1 'yndall 
Urctifrrs on Light, lect. 2, p. 43. (A., 1898.) 

2ft7«. SCIENCE DEPENDENT ON 
ENVIRONMENT— Indopd, the exporienop ac- 
tjiiirod by its [the telescope of Lord Rossel 
use plainly show’s that atmospheric rather 
than mechanical dilficultics impede a still 
fiiiGier increase of telescopic power. Its 
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construction may accordingly be said to 
mark the ne plus ultra of effort in one 
direction, and the beginning of its conver- 
sion towards another. It became thence- 
forward more and more obvious that the 
conditions of observation must be amelio- 
rated before a^iy added edicacy could be 
given to it. The full effect of an uncertain 
climate in nullifying optical improvements 
was recognized, and the attention of as- 
tronomers began to be turned toward tht* 
advantages offered In'^ more tranquil and 
more translucent skies. — Clerkk Uintury of 
Astronomy y pt. i, ch. 0, p. 148. (JJl., isb.l.) 

2080. SCIENCE DESTROYING IDOL- 
ATRY — Su7i-worship ImpomibUt, — Mind Atone 
Adorable. — Has not science, for example, 
even in these last few years, render(‘d forever 
impossible one of the oldest and most nat- 
ural of the i<lolatries of the world? It has 
disclosed to us the physical constitution of 
the sun — that great heavenly body wliidi is 
one of the chief proximate causes of all that 
we see and enj<iy on earth, and which has 
seemed most naturally tlu* veiy image of 
the Godhead to millions of the human ra< e. 
We now know the sun to he simply a very 
large gloho of solid and of ga^c'ous matter, 
in a state of fierce and llaming ineamle.-.- 
ceiiee. No man can worship a i)all of file, 
however big, nor can he feel grateful to it, 
nor love it, nor adore it, even tho its beams 
he to him the very light of life. Neither in 
it nor in tho mere pliysieal forces of which 
it is the center (*an we se<‘ anything ap- 
proaching to the rank and dignity of even 
the. hunibleat human heart. “ What kiunv 
we greater than the soul?” It is only when 
we come to think of the eoor«lination ami 
adjustment of the>e jdiysieal forces as ])art 
of the mechanism of the heavens — it is only, 
in short, when w’e recognize the mental . . . 
element, that the universe hecoim's glorious 
and intelligible, as indeed a cosmos — a sys- 
tem of order ami beauty adapted to the 
various ends which we see actually attained, 
and to a thousand others which we can 
only guess. — Augyll Vnity of Xaturr. eh. 8, 
p. 18:5. (Hurt.) 

2081. SCIENCE DOES NOT CON- 
TROL ACTIVITIES— Reasoniny- 

Rtkics and Vondnet . — The science of logic 
never made a man reason rightly, and the 
science of ethics (if there be such a thing) 
never made a man behave rightly, 'the 
most such sciences can do is to hel]) us to 
catch ourselves up and cheek ourselves, if 
we start to reason or to behave wrongly, 
Joid to criticize ourselves more articulately 
after w'e have made mistakes. A scit*nee 
only lays down lines within which the rules 
of tho art must fall, law^s which the follower 
of the art must not transgress; hut what 
pnrticular thing he shall positively do with- 
in those lines is left e.xclusivelv to his owui 
genius.— ,T ame8 Talks to Teachers, oh. 1, p. 
(II. H. & Co., 1900.) 


2982. SCIENCE DOES NOT DISDAIN 
THE KITCHEN — Meat Cooked at Lower Tern- 
peraiure . — At Munich water boils at 209 
(on account of its elevation), while in l^on- 
don the boiling-point is 212°. “Yet nobody, 

I believe, ever perceived that boiled meat^ 
w'as less done at Munich than at London, 
lint if meat may without the lca.si difficulty 
be cooked with a h(‘at of 209y,° at Munich, 
wdiy should it not be possible to cook it with 
the same degree of heat in London? If this 
can he done in laindon (which, I think, can 
hardly admit of a doubt), then it is evident 
that the process of cook(‘ry wliich is called 
boiling may be pcrfijinual in water which 
is not boiling hot.” — ('(U nt Uu.mfoud, quo- 
ted by Wii.LT.x.us in iltnnisiry of Cookery, 
ch. 2, p. H). (A. 11)00.) 

2988. SCIENCE, ECONOMIC VALUE 

OF — Ranteiir Harm Hiik Culture of JTranee . — 
If alMj you will read the account ... of 
Pa'^1cul•^s i-CM*arclics into tiie nature and 
cause of the gnsit .<ilkwf)rm disease, known 
a-^ “ pebrim*.” which (h'cimates that insect 
spe(I(‘s as ('hohaa slays its human thousands, 
you will discover how' a zoological slmly 
saved the ((Miimercial r)ros])eiIty of Franco. 
Ihior to Pasteur's rcscaiclK's the silkw’orms 
<lied in multitudes from tlie mysterious 
e])id(‘mie, and blank ruin stared the silk- 
growers and -cult ivatf)i s in tin' face. W'hen, 
liowevi'r, hy cardnl study of the causes and 
comliti'ms of tl)(‘ di^i'.ise, Pasteur had made 
himself masti'i* of the situation, and had 
found that a miiiuti' plant-oiganism, propa- 
gating itM'lf within the bodies of the silk- 
worms and readily eonveyi'd from one to 
the other, was the eause of the disorder, 
his count rymi'ii fully ri'alizi'd the truth of 
the ])rovcrh that ” knowledge is pow’er," and 
that to s(I(Mititie roseaich was due the sal- 
vation of tlnir ('ommcr(‘e and tlie rescue of 
tlu'ir happiness and prosperity. — .V ndrew'' 
WiLSnx S(-i( nrt'-Cult ur(' for the Masses, p. 
.Ti. (Hum., ISSS.) 

2984. SCIENCE FAVORS SIMPLIC- 
ITY — Plain Liuajuaye Rapiired by Royal Ho- 
cirty. — It [the Pvoyal Society in time of 
i'harles ll.j “exacted from all its members 
a close, naked, natural way of speaking, 
]>ositive exjuessions, clear senses, a native 
easiness, hriuging all things as near the 
mathematical plainness as they can, and 
])referring tlie language of artisans, coun- 
trymen, and merchants before that of wits 
or scholars.” 'riience s])rang that require- 
ment which enters into all highly developed 
niodern systems of ])atent law, that a speei- 
tieation sliall not he addressed to the ('indite 
and b'a rul'd, hnt shall be written in such 
full, clear, and exact tiuins that any person 
skilh^d in the art to which it nearest re- 
lates shall he able to understand it ami put 
it in ])raetise. In a w’ord, tin' Koval Socii'ty 
(‘ompletely ri'volutionized didactic and toeh- 
nieal writing and the mode of expressing 
seientitie Ihonglit, and tluwi'hy did imougli, 
had it immediately afterwards gone out of 
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existence, to earn for itself the perpetual 
gratitude of mankind. — Park Benjamin In- 
tellectual Rise in Electricity, ch. 13, p. 412. 
(J. W., 1898.) 

2985. SCIENCE FOUNDED ON 

FAITH — Confidence in the Order of Nature — 
Man’s Thou^t l^icecps All Epace and All 
Time. — It may perhaps appear rash that we 
— restricted as we are in the circle of our 
observations in space, by our position on. 
this little earth, which is but as a grain 
of dust in our Milky Way, and limited in 
time by the short duration of the human 
race — that we should attempt to apply the 
laws which we have deduced from the con- 
fined circle of facts open to us to the whole 
range of infinite space, and of time from 
everlasting to everlasting. But all our 
thought and our action, in the greatest 
as well as in the least, is based on our 
confidence in the unchangeable order of Na- 
ture, and this confidence has hitherto been 
the more justified the deeper we have pene- 
trated into the interconnections of natural 
phenomena. And that the general laws, 
which we have found, also hold for the most 
distant vistas of space, has acquired strong 
actual confirmation during the past half- 
centurv. — Helmholtz Popular Lectures, 
lect. 4^ p. 144. (L. O. & Co., 1898.) 

2986. SCIENCE, FOUR PILLARS OF 

— Xothing Proved Till “ Fouisguare to Op- 
position” — Crude and Hasty Inference Re- 
buked. — Every completed scientific investi- 
gation must consist of four series of opera- 
tions. In the first of these an attempt is 
made to collect the whole of the facts bear- 
ing on the question, by means of ob.serva- 
tion and experiment, the latter being only 
ob.servatioii under conditions determined by 
ourselves. In the second stage of the in- 
quiry the attention is directed to classifying 
and" grouping the isolated facts, so as to 
determine their bearings upon one another 
and the general conclusions to which they 
appear to point. In the third stage it is 
sought to frame an hypothesis which sliall 
embrace all the observed facts, and shall be 
in harmony with the general conclusions 
derived from them. In the fourth stage this 
hypothesis is put to tlie most rigid test, com- 
paring the results which niu.st follow, if it 
be true, with the phenomena actually ob- 
served, and rejecting or amending our hy- 
pothesis accordingly. Every great scientific 
theory has thus been estai)lished by these 
four processes — fjbscrvation, generalization, 
hypothesis, and verification. — »J ldd Volca- 
noes, eh. 12, p. 331. (A., 1899.) 

2987. SCIENCE HAS ALWAYS NEW 
WORLDS TO CONQUER — As men contem- 
plate the riches of Nature, and see the mass 
of observations incessantly increasing before 
them, they become impressed with the inti- 
mate conviction that the surface anrl the 
interior of the earth, the depths of the 
ocean, and the regions of air will still, when 


thousands and thousands of years have 
passed away, open to the scientific observer 
untrodden paths of discovery. The regret 
of Alexander cannot be applied to the prog- 
ress of observation and intelligence. — Hum- 
boldt Cosmos, vol. i, int., p. 41. (II., 1897.) 

2988. SCIENCE INDEPENDENT OF 
PHILOSOPHICAL THEORIES — 

tor tihould Keep to Uis Own Department . — 
Neither materialism nor spiritualism is a 
scientific term, and one need have no con- 
cern with them in a scientific inquiry which, 
if it be true to its spirit, is bound to have 
regard only to what lies within its powers 
and to the truth of its results. It would 
seem to be full time that vague and barren 
disputations concerning materialism and 
spiritualism should end, and that, instead 
of continuing such fruitless and unprofitable 
discussion, men should apply themselves 
diligently to discover, by direct interroga- 
tion of Nature, how much matter can do 
without spiritual help. Let each investiga- 
tor pursue the method of research which 
most suits the bent of his genius, and here, 
as in other departments of science, let ejich 
system be judged by its fruits, which cannot 
fail in the end to be the best sponsors and 
sureties for its truth. — Maudsley Body 
and Mind, pref., p. 6. (A., 1898.) 

2989. SCIENCE IN ITS PRACTICAL 

BEARINGS— -T/ie Material Triumphs of the 
Mneteenth Century. — When our century, 
with justice, is called the age of natural 
science, when we look with pride upon the 
immensely important progress made in all 
its branches, wo are generally in the habit 
of thinking more of immediate practical rc- 
.sults, and less of the extension of our gen- 
eral knowledge of Nature. We call to mind 
the complete reform, so infinitely rich in 
consequences to human intercourse, whicii 
has been effected by the develojunent of ma- 
chinery, by railways, steamships, telegraphs, 
and other inventions of physics. Or we think 
of the enormous influence which chemistry 
has brought to bear upon medicine, agri- 
culture, and upon all arts and trades. — 
Haeckel History of Creation, vol. i, ch. 1, 
p. 2. (K. P. & Co., 1899.) 

2990. SCIENCE IN PRESENCE OF 
THE OLD MYSTERY— Iw/nite Purpose As- 
sociated with Endless Material Evolution. 
The wave of life which is now passing over 
our earth is but a ripple in the sea of lih‘ 
within the solar system; this sea of life is 
itself but as a wavelet on the ocean of eter- 
nal life throughout the universe. Incon- 
ceivable, doubtless, are these infinities of 
time and space, of matter, of motion, and of 
life. Inconceivable that the whole universe 
ran be for all time the scene of the operation 
of infinite personal power, omnipresent, ai ‘ 
knowing! Utterly incomprehensible how 
infinite purpose can be associated with ena- 
less material evolution ! But it is no new 
thought, no modern discovery, that we 
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are thus utterly powerless to conceive or 
comprehend the idea of an Infinite Being, 
almighty, all-knowing, omnipresent, and 
eternal, of whose inscrutable purpose the 
material universe is the unexplained mani- 
festation. Science is in presence of the old, 
old mystery ; the old, old questions are 
asked of her: Canst thou by searching 

find out God? canst thou find out the Al- 
mighty unto perfection? It is as high as 
heaven; what canst thou do? deeper than 
hell; what canst thou know?” (Job xi, 7.) 
And science answers these questions as they 
were answered of old : “ As touching the Al- 
mighty, we cannot find him out” (Job 
xxxvii, 23). — PuocTOR Our Place among In- 
finities, p. 34. ( L. G. & Co., 1807.) 

2091. SCIENCE, INSTRUCTION IN 
— Progress of (Jermany through Scientific 
Education . — If we investigate more closely 
the causes of the wonderful strides whi<‘h 
Germany has made in all directions, we 
shall find that it is not due to the mystified 
and inexplicable ponderous phrases of their 
philosophers, nor to the beautiful and de- 
scriptive verses of their poets, nor yet to the 
system of federation and the great victories 
due to their statesmen and warriors. On 
the other hand, we will find that this prog- 
ress is due directly to the systtnn of instruc- 
tion in science, which during tlie last hun- 
dred years has permeated all parts of the 
<3ennan Empire, dominating the faculties of 
it^ universities and absorbing all the ener- 
gi(‘s of its technical schools. And among 
tlip sciences whose teachings have made this 
great progress possible chemistry easily 
stands at the head. 

Directly springing from the instruction 
given in the universities and technical 
sch(K)ls have grown the great industries 
which have pushed the German people to the 
forefront in many of the leading pursuits of 
civilized life. — VV it-EY PeJatious of Phemift- 
try to Industrial Progress (Address at Pur- 
due University, Lafayette, Ind., IS9(}, p. 10). 

2002. SCIENCE IS EXACT, SYSTEM- 
ATIZED KNOWLEDGE — Material for iSei- 
ence (Joined Even hy Savages . — Science is 
exact, regular, arranged knowledge. Of 
common knowledge savages and barbarians 
have a vast deal, indeed the struggle of life 
could not be carried on without it. The 
rude man knows much of the properties of 
Tuatter, how' fire burns and water soaks, the 
heavy sinks and the light floats, what stone 
will serve for the hatchet and what wood for 
its handle, which plants are fotul and Avhich 
nre poison, what are the habits of the ani- 
mals that he hunts or that may fall upon 
mm. He has notions how to cure, and much 
hotter notions how to kill. In a rude way 
ho is physicist in making fire, a chemist 
in cooking, a surgeon in binding up wounds. 
^ geographer in knowing his rivers and 
mountains, a mathematician in counting on 
his fingers. All this is knowledge, and it 
''vas on these foundations that science proper 


began to be built up, when the art of writing 
had come in and society had entered on the 
civilized stage. — T ylob Anthropology, ch. 
13, p. 309. (A., 1899.) 

2003. SCIENCE JUSTIFIES PRAC- 
TICAL SAGACITY ^ Solidification of Alpine 
Snow. — Upon the wall of rock was placed a 
second wall of snow, wliich dwindled to a 
pure knife-edge at the top. It was white, 
of very fine grain, and a little moist. How 
to pass this snow catenary I knew not, for 
1 did not think a human foot could trust it- 
self upon so frail a support. Benneii’s prac- 
tical sagacity, however, came into play. He 
tried the snow by squeezing it with his foot, 
and to my astonishment began to cross it. 
Even after the pressure of his feet the space 
he had to staml on did not exceed a hand- 
breadth. 1 followed him, exactly as a boy 
walking along a horizontal pole, with toes 
turned outwards. Right and left the preci- 
pic<‘s were ap])alling. We reached the op- 
j)osite rock, and an earnest smile rippled 
over Bennen’s countenance as lie turned 
towards me. He knew that he had done a 
daring thing, tho not a presum])tuous one. 
‘‘ Had the snow,” he said. “ been less perfect, 
1 should not have thought of attempting it; 
but I knew after 1 had set my foot upon the 
ridge that we might pass without fear.” 

It is quite surprising what a number of 
things the simple observation made by Fara- 
day in 1840 [see RkoelatioxI enables us to 
explain. Bennen's instinetive act is justi- 
fied by theory. The snow was fine in grain, 
pure, and moist. When pressed, the attach- 
ments of its granules w’ero innumerable, and 
their perfect (‘leanness enabled them to freeze 
together with a maximum (*ucrg^^ It was 
tl is freezing whi(‘h gave the mass its sus- 
taining power. — 'F yndall Hours of Exercise 
in thcMps. ch. 0, p. 00. (A., 1808.) 

20!)4, SCIENCE, MODERN, IS PRAC- 
TICAL — Bacteriology Studies Prevention of 
Disfosc — Ijife-and-Bcath JLtttles under the 
^fieroscope . — The objeet of modern bacteri- 
ology is not merely to aceiimiilate tested 
faids of knowhalge. nor only to learn the 
truth respecting the hiologx’’ and life-history 
of bacteria. These are nu^st important 
things from a seientifie point of view. But 
th(»y arc also a means to an end; that end 
is the prevention of preventable diseases 
and the treatment of any departure from 
health. In a seienee not a quarter of a oen- 
liirv old much has alreacly been a(*eom- 
plished in this direction. The kmnvledge 
acquired of, and the secrets learned from, 
these tiny vegetable cells, which have such 
potentiality for good or evil, have been, in 
.‘^oine degree, turiu'd against them. When 
we know what favors their growth and vi- 
tality and virulence, we know something of 
the physical ('onditions xvhieh are inimical 
to their life; when we know how to grow 
them, we also kno\v how to kill them. — 
Newman Bacteria, ch. 9. p. 322. (G. P. P., 
1890.) 
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2995. SCIENCE, NATURAL, THE 
LIMITS OF — Physics, as the name itself im- 
plies, cun only deduce the phenomena of the 
physical world from the properties of mat- 
ter: the highest aim of experimental science 
is tlierefore to ascend to the existence of 
the laws, and progressively to generalize the 
same. Whatever lies beyond is no object 
for physical demonstration, it belongs to 
another order of more elevated speculations. 
Immanuel Kant, one of the few philosophers 
W'hom no one has yet accused of impiety, 
has, with rare sagacity, indicated the limits 
of physical explanation in his renowned “Es- 
sai sur la Tlieorie et la Construction des 
Cieux,” Koenigsberg, 1775. — llL ArnoT.DT Pn- 
facc to French transinfion of the Cosmos. 
(Translated for Scientific Side-Lights.) 

2990. SCIENCE NEITHER PROVES 
NOR DENIES A GOD — The Ineoneeivabte, 
May Still Be Fact — The Realities of Science 
Point to Infinite Purjiose. — So far as science 
is concerned, the idea of a personal Cod is 
inconceivable, as are all the attributes which 
religion recognizes in such a being. On the 
other hand, it should be admitted as dis- 
tinctly, that science no more disproves the 
existence of infinite personal power or wis- 
dom tlnui she disproves the existence of in- 
finite material energy (which on the con- 
trary must be regarded as probable), or the 
existence of infinite space or time (which 
must be regarded as certain). ... To 
the man of science, observing the operation 
of second (‘auses in every pr<»ce-is with which 
hi.s researches deal, ami finding no limit to 
the operation of such cau-^cs, how(‘ver far 
back ho may trace the ohnin of eau-;ation, 
the idea of a first cause is as incotieeivable 
in its relation to ob-icrved scientific fa<'ts as 
is the idea of infinite space in its relation to 
the finite space to which the olxervat ions 
of science extend. Yet infinite .sf)a<e must 
be admitted; nor do I s(»(* how evi*n that 
man of scdence who would limit his thoughts 
most rigidly to facts can admit tliat all 
things are of which he thinks, without hav- 
ing impressed uj)on him the feeling that, 
in some way he cannot understand, tlie^* 
things represent the operation' of infinite 
purpo.se. — PnofTorc One Place among hifini- 
tics, p. 2. ( L. (1. & ('o., 1S07.) 

2997. SCIENCE NOT A REVELA- 
TION OF SPIRITUAL TRUTH- Ao Moral 

Teh scAygc to MaL'f; JJiseorf i ies in the S/tiri- 
tital Pcalni . — W ithout the tc'^tirnoiiy of an 
authentic messengi r from heaven, I know 
nothing of heaven’s counsels. I never heard 
of any moral telescope that can bring to my 
observation the doings or the deliberations 
which are taking place in the sanctuary of 
the Eternal. I Tuay put into the registers 
of my belief all that comes home to mo 
through the senses of the outer man, or by 
the consciousness of the inner man. But 
neither the one nor the other can tell me of 
the purposes of Cod; can tell me of the 


transactions or the desigris of his sublime 
monarchy ; can tell me of the goings forth 
of Him who is from everlasting unto ever- 
lasting; can tell me of the march and the 
movements of that great administration 
which enlbraces all worlds, and takes into 
its wide and comprehensive survey the 
mighty roll of innumerable ages. . , . 

The more that this spirit [the modesty of 
true science] is cultivated and understood, 
the more will it be found in alliance with 
that spirit, in virtue of which all that exalt- 
eth itself against the knowledge of God is 
humbled, and all lofty imaginations are cast 
down, and every thought of the heart is 
brought into the captivity of the obedience 
of Ghrist. — Chalmers Astronomical Dis- 
courses, disc. 2, p. 05. (R. Ct., 1848.) 

2998. SCIENCE NOT TO BE ESTI- 
MATED BY MERE UTILITY—There is no 

M-icncc whose value can be adequately esti- 
mated by economists and utilitarians of the 
lower order. Its true quantities cannot be 
represented by arithmetical figures or mone- 
tary tables; for its effects on mind must be 
as surely taken into account as its opera- 
tions on matter, and what it has accom- 
plished for the human intellect as certainly 
as what it has done for the comforts of so- 
ciety or tiu* interests of commerce. Who 
can attach a marketable value to the discov- 
eries of Xewton? — ^T iller Old Red Sand- 
stone. ch. 10, p. 177. (G. & L., 1851.) 

2999. SCIENCE OF NATURE -.1 

Fnircrsal Sgsti m. — This, then, is what is 
d(‘signcd to be com eyed by the foundation 
of astnmomical or cosmical physics.’’ It 
m(*ans the establishnnmt of a science of Na- 
ture; whose conclusions are not only pre- 
•^r.med by analogy, but are ascertained by 
ob«‘rvation, to be valid wherever light can 
travel and gravity is obey<‘d — a science by 
which the nature of the stars can be studied 
upon the eartli, and the nature of the earth 
can be made better km; an by study of the 
stars — a science, in a word, which is, or 
aims at Ixdng, one and universal, even as 
Nature — the visible* retlection of the invis- 
ible highest lenity — is one and universal.-— 
rr-KRKE History of Astronomy, pt. ii, ch. b 
]). 1711. (Bb, 180;i.) 

;$000. SCIENCE OF POLITICS- 

Knoudrdgc of Social Lairs Still Rndi m ni- 
ff world is not so prosperous or so 

hayipy as that we should readily or willingly 
belic*v(* in the exhaustion of the means 
which are at our disposal for its better guid- 
ance. hlspecially in the great science of pub 
tics, which investigates the^ complicated 
forces whose action and reaction deterinin< 
the condition of organized societies of men, 
wo are still standing, as it w^ere, only at t le 
break of day. Our command over the ex er 
nal elements of Nature is, beyond ail com 
pail.son, in advance of our command ove 
the resources of human character. ARQY 
Reign of Lniv, ch. 7, p. 228. (Burt.) 



607 


SCIENTIFIC SIDE-LIGHTS 


Science 


3001. SCIENCE OVERCOMES DIF- 
FICULTIES — Color-photography. — It has 
long been the dream of photographers to dis- 
cover some mode of obtaining pictures whic^h 
sliall reproduce all the colors of Nature 
without the intervention of the artist’s 
manipulation. This was seen to be exceed- 
ingly difficult, if not impossible, because the 
chemical action of colored light has no 
power to produce pigments of the same color 
as the light itself, without which a photo- 
graph in natural colors would seem to be 
impossible. Nevertheless, the problem has 
been solved, but in a totally dilTerent man- 
ner; that is, by the principle of “interfer- 
ence,” instead of by that of chemical action. 
This principle was discovered by Newton, 
and is exemplified in the colors of the soap- 
bubble, and in those of mother-of-pearl and 
other iridescent objects. It depends on the 
fact that the differently colored rays are of 
different wave-lengths, and the waves re- 
flected from two surfaces half a wave-length 
apart neutralize each other and leave the 
remainder of the light colored. If, there- 
fore, each differently colored ray of light 
can be made to produce a corresponding 
minute wave-structure in a photographic 
film, then each part of the film will reflect 
only light of that particular wave-length, 
and therefore of that particular color, that 
produced it. This has actually Deen done by 
Professor Lippniann, of Paris, who pub- 
lishe<l his method in ISbl; and in a lecture 
before the Koval Society in April, 189(1, he 
fully described it and exhibited ninny beau- 
tiful specimens. — W allace Thr Wonderful 
Century f ch. 5, p. JKl. (D. M. & Co., 1890.1 

3002. SCIENCE PERSONIFIES FOR- 
CES — Laws Invented with Attributes of Mind. 
— The universal prevalence of this itlca of 
purpose in Nature is indicated by tlu* irre 
sistible tendency W’hich we observe in the 
language of science to ])ersonify the forces, 
ami the combinations of force liy which all 
natural phenomena are produced. 11 is a 
great injustice to scientific men — tix) often 
committed — to suspect them of unwilling- 
ness to accept the idea of a personal ('n^alor 
merely because they try to keep se])arate the 
language of science from the language of 
theology. But it is curious to obsinve how 
this endeavor constantly breaks down — how 
impossible it is in describing physical phe- 
nomena to avoid the phraseology which 
identifies them with the phenomena of mind, 
and is molded on our own conscious ]>erson- 
ality and Avill. It is impossible to avoid this 
language simply because no other language 
conveys the impression which innumerable 
structures leave upon the mind. Take, for 
example, the word “ contrivance.” How 
could science do without it? How could the 
great subjeet of animal meehanics be dealt 
with scientifically without continual refer- 
ence to law ns that by which, and through 
which, special organs are formed for the 
doing of special work? What is the very 


definition of a machine? Machines do not 
increase force, they only adjust it. The very 
idea and essence of a machine is that it is a 
contrivance for the distribution of force 
with a view to its bearing on special pur- 
poses. A man’s arm is a machine in which 
the law of leverage is supplied to the vital 
force for the purposes of prehension. . . . 

Anatomy sup])lies an infinite number of 
similar examples. It is impossible to de.scribe 
or explain the facts we meet with in this 
or in any olher branch of .science without 
investing the “ laws ” of Nature with, some- 
tliing of that ])crsonality which they do 
actually refl(>et. or williout conceiving of 
them as jiartaking of those attributes of 
mind which W(‘ evcn-ywlnae recognize in their 
working and results. — Aroyll Reign of Law, 
ch. 2, p. 04. (Burt.) 

3003. SCIENCE, PHYSICAL VS. 
MENTAL — Individuality of Consciousneas . — 
4 he phenomena of the extei mil world are 
so pal]>able and so easily described that the 
experience of one observer sufilccs to render 
the facts he has witnessed intelligible and 
probable to all. 4’he phenomena of the in- 
ternal w’orld, on the contrary, are not capa- 
ble of being thus described; all that the 
])rior observei* can do is to enable others 
to repeat his experienet*. In the science of 
mind we can mother understand tior be con- 
vinced of anything at second hand. Here 
testimony can impose no belief, and instruc- 
tion is only instruction as it enables us to 
teach ourselves. A fact of consciousness, 
however accurately observed, however 'clearly 
described, and how(*ver great maybe our con- 
lidence in the observer, is for ns as zero, until 
we have observed and recognized it ourselves, 
rill that be done we cannot realize its possi- 
bility, far less admit its truth. Thus it is 
that, in the jihilosophy of mind, instruction 
can do little more than j)oint out the position 
in Avhich the piijiil ought to j)lace himself, in 
order to verify, by his own experience, the 
facts which his instructor proposes to him 
as true. — H amilton .MetaphysieSy lect. 1, p. 
11. (G, & t., 1859.) 

3004„ SCIENCE, PRACTICAL — A 

Message of, to Man about Himself . — What 
science has to say about himself is of tran- 
scendent interest to man, and the practical 
bearings of this theme are coming to be 
more vital than any on the field of knowl- 
edge. — D uummonu Ascent of Man, pref., p. 
r>.‘ (J. P., 1000.) 

3005. Utility Sought and 

Allained — Treatment of Soil to Avoid Frost. 
— From the fact of the great heat-absorp- 
tion by dark soils, the increased loss of 
heat by night necessarily follows. In such 
districts the occurrence of night frosts is 
promoted in a high degree, a result that is 
of the gi-eatest importance to vegetation. 
Experiments on a great scale have been 
made in the black, low grounds of North 
Germany — for instance, in Drdmling, the 
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great marsh at the source of the rivers 
Aller and Ohre. These resulted in the in- 
teresting discovery that on clear nights the 
nightly minimal temperature was several 
degrees lower upon the uncovered black 
moor earth than upon neighboring places 
close by of a different character of soil. But 
if the moor soil was covered with a layer of 
sand ten centimeters in thickness, as is the 
procedure in tilling the moor dikes, the dif- 
ference in the radiation of heat immediately 
disappeared, so that this greatest danger 
to vegetation was materially lessened. — ^^Vss- 
MAN, article on Kliniay p. 157, in Kikcu- 
hoff\s Anleitung ^ur deittschcn Landcft- und 
Volksfo rsch inig. ( 'Iransla tod for Scicn t ific 
i^idc-Lights. ) 

aooo. SCIENCE REPLACING SUPER- 
STITION — Obnervidion and I{e(Moning Correct 
Disorders of I maginaiion. — Among nations 
least advanced in civilization the imagina- 
tion revels in strange and fantastic crea- 
tions, and, by its predilection for symbols, 
alike intluenees ideas and language. Instead 
of examining, nien are led to conjecture, 
dognmtize, and interpret supposed facts that 
have never been observed, d'he inner world 
of thought and of feeling does not relleet the 
image of the external world in its primitive 
purity. That which in some regions of the 
earth manifested itself as the rudiments of 
natural philosophy, only to a small num- 
ber of persons endowed with superior intel- 
ligence, appears in other regions, and among ; 
entire races of men, to be the result of mys- 
tic tendencies and instinctive intuitions. An 
intimate communion with Nature, and the 
vivid and deep emotions thus awakened, 
are likewise the source from which have 
sprung the first impulses toward the wor- 
ship and deification of the destroying and 
preserving forces of the universe. But by 
degrees, as man, after having passed through 
the different gradations of intellectual de- 
velopment, arrives at the free enjoyment of 
the regulating power of reflection, and learns 
by gradual progress, as it were, to separate 
the world of ideas from that of sensations, 
he no longer rests satisfied merely with a 
vague presentiment of the harmonious unity 
of natural forces; thought begins to fulfil 
its noble mission, and observation, aided by 
reason, endeavors to trace phenomena to th^ 
causes from which they spring. — IIuMiiOLDf^ 
Cosmos, vol. i, int., p.‘.37. (H., 1897.) 

3007. SCIENCE, ROMANCE OF— The 

Htory of Man. — The last romance of science, 
the most daring it has ever tried to pen, 
is the story of the ascent of man.' Withheld 
from all tjie wistful eyes that have jjone 
before, whose reverent ignorance forbade 
their wise.st minds to ask to see it, this 
final volume of natural history has begun 
to open with our century’s close. — D kum- 
MOND AscPMt of j1fun,ch.,l,p. 1. (J. P.,1900.) 

3008. SCIENCE, SPURIOUS, IN 
EARLY EGYPT —A Record of Dead Facts. — 
Of science properly so called the Egyptian 


had none. He claimed to have made rec 
ords of natural facts for ages, such, for ex 
ample, as astronomical observations, whicli 
as he boasted, had been kept up for si; 
thousand centuries. But out of this vas 
storehouse of accumulated data not a singl 
theory explanatory of the motions of th 
heavenly bodies ever emerged. He heape 
up facts as he did the stones of the grea 
pyramid, with infinite labor, and over 
great interval of time, but the mountai 
of facts was as lifeless as the mountain o 
.stone. It was dead, it held the dead, an 
there was no health in it. — Park Ben j ami i 
Intellectual Rise in Electricity, ch. 2, p. 3‘. 
(J. W., 1898.) 

3y>09. SCIENCE TEACHES PROTEC 
TION — Pasteurization or Sterilization of Milk 
— 'I'he bacteria causing the diseases convey 
able by milk succumb at much lower tciii 
peratures than the boiling-point. Advantag 
is taken of this in the process known a 
‘* pasteurization.” By this method the mill 
is heated to 107-185’ F. (75-85° C.). Sue! 
a temperature kills harmful microbes, be 
cause 75° C. is decidedly above their aver 
age thermal death-point, and yet the physic 
al changes in the milk are practically nil 
because 85° C. does not relatively approacl 
the boiling-point. There is no fixed stand 
ard for pasteurization, except that it mus 
be above the thermal death-point of patho 
genic bacteria, and yc‘t below the boiling 
point. As a matter of fact, 1,58° F. (70' 
C.) will kill all souring bacteria as well a; 
di.sease-producing organisms found in milk 
If the milk is kept at that temperatun 
for ten or fifteen minutes we say it luu 
been “ pa.steurized.” If it has been boiled 
with or without pressure, for half an hour 
we say it has been “ sterilized.^’ — NEWMA^ 
liacteria, eh. 6, p. 208. (G. P. P., 1809.) 

3010. SCIENCE TEACHES THI 
NATURALNESS OF RELIGION— iechV/aa 
Shoics the Supernat uralmss of Nature . — Ni 
.science contributes to another without re 
ceiving a reciprocal benefit. And even 
the contribution of science to religion is tin 
vindication of the naturalness of the super 
natural, so the gift of religion to scieiic( 
is the demonstration of the supernatural 
ness of the natural. Thus, as the supernat 
ural becomes slowly natural, will also tin 
natural become slowly supernatural, unti 
in the impersonal authority of law mei 
everywhere recognize the authority of God 
— Drummond Natural Law in the Spiritual 
World, pref., p. 20. (II. Al.) 

soil. SCIEHCE THE GREAT EX; 
POSITOR — Religion Purified by Scien(‘eSei 
ence Exalted by Religion. — Herbert Speneei 
points out, with how much truth need not 
now be discussed, that the purification of re- 
ligion baa always come from science. It 
very apparent, at all events, that an immense 
debt, must soon be contracted. The shifting 
of the furnishings will be a work of time 
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But it must be accomplished. And not the 
least result of the process will be the effect 
upon science itself. No department of knowl- 
edge ever contributes to another without re- 
ceiving its own again with usury — witness 
the reciprocal favors of biology and soci- 
ology. From the time that Comte defined 
the analogy between the phenomena exhibit-’ 
ed by aggregations of associated men and 
those of animtil colonies the science of life 
and the science of society have been so con- 
tributing to one another that their progress 
since has been all b^t hand-in-hand. A con- 
ception borrowed by the one has been ob- 
served in time finding its way back, and 
always in an enlarged form, to further il- 
luminate and enrich the field it left. So 
must it be with science and religion. If the 
purification of religion comes from science, . 
the purification of science, in a deeper sense, 
shall come from religion. The true ministry 
of Nature must at last be honored, and sci- 
ence take its place as the great expositor. — 
Drummond Natural Law in the iipiritual 
World, int., p. 27. (11. Al.) 

3012. SCIENCE, THE STUDY OF, 
AWAKENS THE THIRST FOR KNOWL- 
EDGE — Recognition of the truth is the ob- 
ject of every science, but research into nat- 
ural science has the advantage of being cal- 
culated to put into practise and to confirm 
the striving aftfr knowledge. In this re- 
spect it proves a specially valuable means 
of education. Even mathematics is inferior 
to it. — ^^I agnus Address as Rector (Rector- 
alsrcde). (Translated for Scientific Side- 
Ltffhls.) 

30 1 3. SCIENCE TO BE CULTIVATED 
FOR ITS OWN SAKE -Lore of Truth a 
Hufjicient Motive. — This, then, is the core 
of the whole matter as regards science. It 
must be cultivated for its own sake, for the 
p\iie love of truth, rather than for the ap- 
plause or profit that it brings. . . . Gould 
we have seen thes(‘ men at work, without 
any knowledge of the consequences of their 
work, what should we have thought of them? 
r<> the uninitiated in their day th<‘y might 
often a])poar as big children playing with 
i^oap-bubbles and other trifies. It is so to 
this hour. Could you watch tlie true in- 
vestigator — your Henry or your j)ra]>cr, for 
example — in liis laboratory, unless animated 
hy his spirit, you could hardly understainl 
what keeps him there. Many of the. objects 
which rivet his attention might appear to 
you utterly trivial, and if you were to ask 
him what is the use. of his work the ehances 
«re that you would confound him. He might 
act be able to oxprt\ss the use of it in in- 
holligible terms. He might not he able to 
‘Assure you that it will put a dollar info the 
pocket of any human being, living or to 
come. That scientific discovery may jmt 
^pt only dollars into the. poekets of indi- 
'viaiiulH^^ but millions into the exchequers 

nations, the history of science amply 
Proves; but the hope of its doing so never 


was, and it never can be, the motive pow'cr 
of the investigator. — T yndalu Lectures on 
Light, p. 213. (A., 1898.) 

3014. SCIENCE, TRANSFORMATION 

OF — Beginning of Nineteenth Century in Ger- 
many — Medieval Ideas Still Prevalent — 

Phlogiston ” the Fire Element. — It is dif- 
ficult for us to realize the condition of nat- 
ural science as it existed in Germany, at 
least in the first twenty years of this cen- 
tury. Magnus was born in 1802; I myself 
nincteem years later; but when I go back to 
my earliest recollections, when I began to 
study physics out of the school-books in my 
father’s possession, who was himself taught 
in the Caucr Institute, I still see before me 
the dark image of a series of ideas which 
seems now like the alchemy of the Middle 
Ages. Of Lavoisier’s and of Humphry Davy’s 
revolutionizing discoveries not much had got 
into the school-books. Altho oxygen was al- 
ready known, yet phlogiston, the fire ele- 
ment, played also its part. Chlorin was still 
oxygenated hydrochloric acid; potash and 
lime were still elements. Invertebrate ani- 
mals were divided into insects and reptiles, 
and in botany wc still counted stamens. — 
Hklm HOLTZ P(^pular Lectures, lect. 1, p. 10. 
(L. G. & Co., 1808.) 

3015. SCIENCE, VICISSITUDES OF A 

— The Early Days of Chemistry — Alche- 
mists First Favored, 'then Persecuted . — 
Chemistry has been tlie wonder-child among 
the natural sciences. None of her sisters ever 
followed sueli objects of adventure, or ever 
fulfilled so strange a destiny as hers. There 
was a time when chemistry believed in all 
earnest that within the dark lap of Na- 
ture there was a secret treasure to be found 
called the philosoplicr’s stone. At that time 
clu'iiii'^try w.is in high est(*em among the 
great of the eartli, and was clothed in purple 
as long as avarice could entertain that be- 
lief; i>ui. when men imagined themselves be- 
trayed in their liope.s of discovering [the 
secret of tiansmuting the baser metals into] 
gold they offered the gallows and the wheel 
for its followers (frequently unworthy 
enougli, it must be aeknowledged ) . And, in 
faet, the eburcli regarded the salvation of 
Mievers as endangered by these black arts, 
flirl hurled against them banns and bull. — 
ruTTENKOFER Lvcturc, Was hrdcutet die Che- 
mie fiir die Physiologic f p. 4. (Translated 
for Scientific Side-Lights. ) 

30 1 0. SCIENCES, INTERDEPEND- 
ENCE OF — Medicine Developed Botany. — The 
sfiem^e i>f iiuMlieine, ANbi(‘b was fouiub'd by 
Dioseoridos in the school of Alexandria, 
when eo?isidered with reference to its scitm- 
tilie development, is essentially a creation 
of the Aral>s, to whom the oldest, and at 
• the same time one of the richest, sources 
of knowledge, that of the Indian physicians, 
had IxH'n early opened. Chemical pharmacy 
was created hy the Arabs, while to them 
are likewise due the first ofiieial preserip- 
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tioiis regarding the preparation and admix- 
ture of diiferent remedial agents — the dis- 
pensing recipes of the present day. 'rhese 
were subsequently diffused over the south 
of Europe .by the school of Salerno. Phar- 
macy and materia modica, the first require- 
ments of practical medicine, led simulta- 
neously, in two directions, to the study of 
botany and to that of chemistry. From its 
narrow sphere of utility and its limited 
application, botany gradually opened a wider 
and freer field, compichending investiga- 
tions into the structure of organic tissues 
and their connection with vital forces, and 
into the laws by which vegetable forms are 
associated in families, and may be distin- 
guished geographically according to diNcr- 
sities of climate and differences of elevation 
above the earth’s surface. — Hi'MiiOLDT ('os- 
mos, vol. ii, pt. ii, p. 210. (If.. 1S07.) 

•SOI 7. SCIENTIST LOYAL TO OP- 
POSING CHURCH --- Copeniicu^i DedicaUs 

(treat IJisruvi'rtf to the /V>pe. — \\'hen Cop(‘r- 
nicus is describing, in liis dedication to the 
pope, the origin of his work, he does not 
scruple to term the opinion generally ex- 
pressed among theologians of the immobility 
and central position of the earth “ an ab- 
surd acroama,” and to attack the stupidity 
of those who adliere to so erroneous a doc- 
trine. “it even.” he writes, “any empty- 
headed babblers (MaratoAdvoi), ignorant of all 
mathematical science, >hnuld take upon 
themselves to pronounce judgment on his 
work through an intentional distortion of 
any passage in the Holy Scriptures . . . , 
he should despise so [uesumptuous an at- 
tack. It was, indeed, univei>ally known that 
the celebrated Lactantiu>, who, however, 
could not be reckoned among mathemati- 
cians, had spoken childi-'hly ( pmiilihr ) of 
the form of tlic earth, deriding those who held 
it to bo spherical. On matlumiatical subjects 
one should write only to mathematicians. 
In order to show that, deei)ly penetrated 
with the truth of his own deductions. In* 
had no cause to f(*ar the judgment that 
might be passed uj)on him, he turne<l his 
prayers from a remote corner of the earth 
to the head of the church, begging that he 
would protect him from the assaults of 
calumny, since the church itself would de- 
rive advantage from iiis investigations 6^ 
the length of the year and the movements 
of the moon.” Astrohigy and improvements 
in the calendar long ])rocured protection 
for astronomy from the secular and ecclesi- 
astical powers, as chemistry and botany 
were long esteemed as purdy .subservient 
auxiliaries to the science of medicine. — 
Humboldt ('onmos, vol. ii, ])t. ii, p. 307. 
(H., 1807.) 

8018. SCIENTIST MUST BECOME AS 
A LITTLE CHILD — In the law book of re- 
search in natural science we read the same 
command as in the Scriptures, “ Verily I 
say unto you, except ye become as a little 
child, shall not enter into the kingdom i 


of heaven.” Accordingly, wc see the inves- 
tigator everywhere making an earnest ef- 
fort to return to the standpoint of a child 
that forgets all sorrow as soon as some- 
thing that moves is furnished him to look 
at, it matters little what — a tin plate set 
to spin, or a kitten at her play. But, of 
course, between the manner in which the 
sc'icntist marvels at these phenomena, and 
that of the child, there lies the chasm that 
separates the moral value of a liuman being, 
ripened by experience, from tlic innocence of 
a child.— ^Du IIois-Kkvmoxd.. a l< rh(ri\ Tier- 
ifichc Itnrrpanii. (Translated for 

Side-Lights.) 

8019. SCIENTISTS FOILED BY A 

KING — The April Moon ” — JMpluve Astound- 
ed —A ra go Seeks Inst ruction from (Jarden- 
ers. — “ 1 am deliglitcd to sec you collected 
round me,” said J.oiiis X\Tll. one day to 
the members composing a deputation from 
the liureait dcs lAingiludcSj who had gone 
to present to him the “ Coniiaissaiicc des 
Temps ” and the “ Annuaire,” “ for you will 
explain to me what the April moon is, and 
its mode of action on the crops.” J.,aplacc, 
to whom he more especially addressed tlicsc* 
words, was astounded. He who had written 
so much on the moon had nov(‘r, in fact, 
thought of the April moon. He consulted 
all his neiglihors by a look, hut seeing no- 
body <lisposcd to speak, be ddermined to 
4eply himself. ” Sire, tlie April moon does 
not hold any }>lace in astronomical theories; 
wc are not, then, able to satisfy the curiosity 
of your Majesty.” In the evening, during 
his ga»uc, the kiiig was very merry ovei- 
the eml)arrassm(*nt in which he had placed 
the nH‘mhers of his Itureau dis Longitud< s. 
Laplace heard of it, and went to ask Arago 
if he could enlighten him about this famons 
.\pril moon, which had been tin* subject of 
such a disagreeable mishap. Arago went for 
information to tl»o gardeners of the Jar- 
din d(s Plantes. — Fr.A.'iMAUiox Popular .Is 
tronomg, bk. ii, cb. 8, p. 174. (A.) 

8020. SCIENTISTS READ KING’S 

RIDDLE — The ''April Moon'" — Poindar Oh- 
serration True — Popular Thcorg False.— 
Gardeners give the name of “ April inooti 
to the moon which coininenccs in April and 
becomes full either at the end of that inonlh 
or, more usually, in tlie course of V' 

popular opinion the light of the mo(m in 
April and May exercises an injurious action 
on tlie young shof)ts of j>lants. They are oon- 
fident of having observed that on tiie nighty 
when the sky is clear the leaves and hinH 
exposed to this light are blighted — that ^ 
to say, are frozen — altho the thermoinetei 
in the atmosphere stands at several degre(s 
above zero. They add, however, that it 
clouded sky arrests the lunar rays, and pu 
vents them reaching the plants, 

effects no longer take place, in cirenmstame 
of temperature, moreover, 

These ])henomena seem to indicate ' 
light of our satellite may be endowed wi ' 
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certain freezing ellcct. Xcverihele.ss, in di- 
lec'tiiig the largest lenses and reflectors to- 
wards the moon, and then placing in their 
focus very delicate thermometers, nothing 
lias ever been perceived which could justify 
>.uch a singular conclusion. . . . The 

following is the explanation: 

The physicist Wells first ascertained that 
at niglit objects may acquire a temperature 
different from that of the atmosphere which 
surrounds them. Tliis important fact is 
now proved. If we place in the open air 
small pieces of cotton, eiderdown, etc., we 
often find that their temperature is six or 
seven or even eight degrees centigrade be- 
low the temiierature of tlie surrounding at- 
mosphere. Vegetables are in the same (*ase. 
We cannot, then, judge of the cold. which a 
])lant has experienced in the night by th<‘ 
sole indications of a tliermometer suspended 
in the atmosphere. Place a thminometer 
Hat on the ground: its tenqieraturc will 
ilescoiid below tliat of the air, if the sky is 
very clear. A plant may be much frozen, 
altho the air may be constantly maintained 
at several degrees above z<*ro [ceiiligradel. 

These differences of temperature are only 
produced in perfectly clear weather. If the 
sky is (doudy the diffiTcnee di''aj>p(‘ars en- 
tirely or bcconu's iinperi'cptible. In the 
nights of April and ]May the tcmp(*rature is 
often only a few degrees abovi* zero [emti- 
gradej. At that time plants exposed to tin* 
ligiit of the moon — that is to say, to a clear 
sky — may bo frozen, notwithstanding the 
tlK'rmometer. If the moon, on the contrary, 
does not shine, if the sky is cloudy, the tem- 
perature of the plants not descending below 
that of the jftniosphere, they wouhl not 
fre<>z(? — at least not till the thminometer 
has marked zero. It is, then, true, as the 
gaiah'iiers assert, that with quite similar 
thernioinetric circumstanet's a ]»lant may 
ho frozen or not, acconling as the moon i^' 
visible or hidden behind clouds. It they an- 
niistaken, it is only in the conclusions — that 
is, in attributing the etfect to the light of 
the moon. The lunar light is hen* Imt an 
index of a clear atmosplnre: it is in eonse- 
quonee of t]>e clearness of the sky that the 
nocturnal freezing of the plants is elfected 
[through the radiation of their heat into 
i^paeej. The moon eontriluites in no way to 
the#psiilt. Whether it is set or on the hori- 
zon the phenomenon would he the saiin*. — 
hr.AMMAUiox Popular Asi nnuiitnf^ bk. ii, ih. 

I*. 174. (A.) 

a021. SCULPTURE AND PAINTING, 
*J^FANCY of — Modern Work of Vntauifht 
Like Aucicut Idols. — The painter’s 
lyid seiilptor’s art sooins to have arisen in 
Ihe world from the same sort of rude begin- 
nings which are still to bo seen in cbildren’s 
jd tempts to draw and carve. The sheets of 
»ark or skins on which barbarous tribes 
lave drawn men and animals, guns and 
joats, remind us of the slates and barn 
^oors on which English children make their 
trials in outline. ^Many of tlu'se chil- 


dren will grow up and go through their lives 
without getting much beyond this childish 
stage. 4'he clergyman of a country parish 
some years ago set the cottagers to amuse 
themselves with carving in wood such fig- 
ures as nieii digging or reaping. They pro- 
duced figures so curiously uncouth, and in 
style so like the idols of barbarous tribes, 
that they were kept as examples of the in- 
fancy of sculpture, and are now to be seen 
in the iniisciim of K(*w Gardens. — Tylor 
Anthropoloijij, eh. 12, p. 300. (A., 1899.) 

a022. SCULPTURE, GREEK, IN- 
DEBTED TO ASSYRIANS AND EGYP- 
TIANS— of A urind Statuary. — Greek 
art is Muiietiiiies wjitlcn of as tlio it had 
itscli begun in the rudest stage, with clumsy 
idols of wood and clay, till liy elTorts of 
their own surjmssiug genius the Greek 
sculptors canic to hew in marhle the forms 
which an* still the wonders of the world. 
Ihii gn'al as (irei'k genius was, it never did 
this, 'f'he ({reek nations had been for ages 
in contact with the older civilizations of the 
Meditei ranoan ; their starting-point \vas to 
le.irii what art could do in Kgvi>t, Phenit'ia, 
llahylouia : and tlu-n their genius set them 
fn-c from tin* hard old conventional forms, 
leading them to model life straight from 
Natuie, ;nni eicn to fa^'liioii in marhh? 
'shapes of ideal strength and grace. The 
KgVfJtiaii sculptors would not sj»oil polished 
grauitt* with ])aint, hut many of their 
'-1atue'> were colored, and there are traces 
of paint left on the Assyrian senlpturcs and 
on Gr<‘(‘k stutiu*". so that we are apt to have 
a wrong idea of a (!ieek lemjile, as tho its 
mrrhh* g<MN and godde-si's used to be of the 
glaring whiteiu“-s of a modern seulpture- 
gallerv. The Gi‘(*ek teiaa-eotta statuettes in 
the llritish Mux'um are models of antique 
female grace in form ami eostuuie, only 
wanting the lost color rcstoied to make them 
the ]u\*ttiest things in the world. — T ylou 
A II til roii(doijj/, t‘h. 12, ]). 393. (A., 1899.) 

:5()2:5. SEA, EARTHQUAKES ORIG- 
INATING BENEATH— .S7ru;/j the Motive Pow- 
(/■ of \'otvanir IJrujdioiis. — It may here be 
reimirked that, a very large proportion of 
the dc'^tnu'tive earthquakes of the world 
have originated beneath the sea, along the 
l^|se of eontiueiital domes which are nniisii- 
ally sleep. On the top of these slopes, 
which, for (*\ample, form the backbone of 
Japan and Pern, we find volcanic vents. 
Where strong folding of the earth’s crust 
has taken place, as in the Alps and lliina- 
layas, hut at a distance from the sea. earth- 
quakes may be frequent whilst vohanie 
eruptions arc unknown. Earthquakes occur 
where rock- folding is in progress, and vol- 
canoes arc found wdiere maxima of folding 
have taken ])laee, ])roviding the site of these 
is snilieiently near large bodies of water, 
w'bieli supply tbo moisture which, when con- 
verted into steam, is the motive power for 
all great eruptions.— Earthquakes, 
ch. 17, p. 285. (A., 1899.) 
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3024. SEA, MOUNTAIN CAST INTO 

— Earthquake in Hindustan. — The town of 
Chittagong^ in Bengal, was violently shaken 
by an earthquake on the 2d of April, 1762, 
the earth opening in many places and 
throwing up water and mud of a sulfureous 
smell. At a place called Bar da van a large 
river was dried up; and at Bar Charra, 
near the sea, a tract of ground sunk down 
and 200 people, with all their cattle, were 
lost. It is said that sixty square miles of 
the Chittagong coast suddenly and per- 
manently subsided during this earthquake, 
and that Ces-lung-Toom, one of the Mug 
Mountains, entirely disappeared, and an- 
other sank so low that its summit only 
remained visible. Four hills are also de- 
scribed as having been variously rent 
asunder, leaving open chasms from thirty 
to sixty feet in width. Towns which sub- 
sided several cubits were overflowed with 
water; among others, Deep Gong, which 
was submerged to the depth of seven cubits. 
Two volcanoes are said to have opened in 
the Seeta Cunda Hills. The shock was also 
felt at Calcutta. While the Chittagong 
coast was sinking, a corresponding rise of 
the ground took place at the island of 
Ramree and at Chediiba. — Lyell Principles 
of Geology, bk. ii, ch. 29, p. 494. (A., 

1854.) 

3025. SEA-SHELLS ABOVE HIGH- 
WATER MARK — Elevation of Land in Earth- 
quake. — The most remarkable cfTeet of this 
earthquake [the Chilean earthquake in 
1835] was the permanent elevation of the 
land; it would probably be far more cor- 
rect to speak of it as the cause. There can 
be no doubt that the land round the Bay of 
Concepcion was upraised two or three feet; 
but it deserves notice that owing to the 
wave having obliterated the old lines of 
tidal action on the sloping sandy sliores, I 
could di^icover no evidence of this fact, ex- 
cept in the unite<l testimony of the inhabit- 
ants, that one little rocky shoal, now ex- 
posed, was formerly covered with water. At 
the island of S. Maria (about thirty miles 
distant) the elevation was greater; on one 

' part, Captain Citz Roy fouml ImmIs of putrid 
iTinssel-shells still adhering to the rocks, ten 
feet above high-water mark: the inhabit- 
ants had foianerly dived at low-water sj)ring- 
tides for these shells. The elevation of this 
provinc(‘ is particularly interesting from its 
having been the theater of several other vio- 
lent oai'thquakes, ;ui(l from the vast numbers 
of sea-shells scattered over the land, up "to a 
height of certainly 000, and, I believe, of 
1,000 feet. At Valparaiso, as I have re- 
marked, similar shells are found at the 
height of 1,300 feet: it is liardly possible to 
doubt that this great elevation lias been ef- 
fected by successive small uprisings, such 
as that which acconqianied or caiisfhl the 
earthquake of this y(‘ar, and likewise by an 
insensibly slow rise, which is certainlv in 


progress on some parts of this coast. — ^Dar- 
win Naturalist*8 Voyage around the World, 
ch. 14, p. 310. (A., 1898.) 

3020. SEA- WAVES UPON THE 
LA^D ^Earthquake Piling up Waters^ Ships 
U riven Inland. — At the earthquake in St. 
Thomas, in 1868, it is said that the water 
receded shortly before the first shock. When 
it returned, after the second shock, it was 
sudicient to throw the U. S. ship “ Monon- 
gahela ” high and dry. Another American 
ship, the “ Wateree,” was also lost in 1868 
by being swept a quarter of a mile inland by 
tlife sea-wave which inundated Arica. The 
sea- waves of 1877 removed it still further in- 
land. Much of the great destruction which oc- 
Xfurred at the time of the great Lisbon earth- 
quake wirs due to a series of great sea- waves, 
thirty to sixty feet higher than the highest 
tide, which swamped the town. These came 
in about an hour after the town had been 
shattered by the motion of the ground. The 
first motion in the waters was their with- 
drawal, which was sufficient to completely 
uncover the bar at the mouth of the Tagus. 
At Cadiz, the first wave, which was the 
greatest, is said to have been sixty -feet in 
height. Fortunately the devastating effect 
which this would have produced was par- 
tially warded off by cliffs. — Milne Earth- 
quakes, eh. 9, p. 165. (A., 1899.) 

3027. SECLUSION OF WOMEN-/te 

Tendency to Hefincme^it. — The seclusion of 
women and their always eating apart by a 
roundabout way tended to their refinement 
and advancement and protection. It called 
for more services, and time in service. It 
consumed the hours in orgaifized and regu- 
lated labor. It was discipline. In this 
coterie were included frequently the chil- 
dren and the old men. It is said that in 
times of scarcity the women were pinched 
with hunger first, but no one ever heard of 
a cook starving to death. This seclusion is 
a Do an ovidonce of the groat independence 
ami self-help developed in the priscan 
women. — ^Iasox Wonian\s Share in Primi- 
tire, Pnlturc, eli. 10, p. 235. (A., 1894.) 

3028. SECRETIVENESS TOWARD 

SUPERIORS — The impulse to conceal is 
more apt to be provoked by superiors than 
by equals or inferiors. How differently do 
boys talk together when their parents arc 
not by! Servants see more of their masters* 
characters than masters of servants’. Where 
we conceal from our equals and familiars, 
there is probably always a definite element 
of prudential prevision involved. Collecii^ 
secrecy, mystery, enters into the emotional 
interest of many games, and is one of the 
elements of the importance men attach to 
freemasonries of various sorts, being delight- 
ful apart from any end. — James Psychology, 
vol. ii, eh. 24, p. 433. (H. H. & Co., 1899.) 

3020. SECRET OF COMETS DIS- 
COVERED — Self-luminaus Bodies — Their 
Light from Glowing Gas . — The first sue- 
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cessful application of the spectroscope to 
comets was by Donati in 1864. A comet dis- 
covered by Tempel, July 4, brightened until 
it appeared like a star somewhat below the 
second magnitude, with a feeble tail 30° in 
length. It was remarkable as having, on 
August 7, almost totally eclipsed a small 
star — a very rare occurrence. On August 5 
Donati admitted its light through his train 
of prisms, and found it, thus analyzed, to 
consist of three bright bands — yellow, green, 
and blue — separated by wider dark inter- 
vals. This implied a good deal. Comets 
had previously been considered, as we have 
seen, to shine mainly, if not wholly, by re- 
flected sunlight. They were now perceived 
to be self-luminous, and to be formed, to a 
large extent, of glowing gas. The next step 
w’as to determine what kind of gas it was 
that was thus glowing in them; and this 
was taken by Dr. Huggins in 1868. . . . 

All the eighteen comets tested by light- 
analysis, between 1868 and 1880, showed the 
typical hydrocarbon spectrum common to 
the whole group of those compounds, but 
probably due immediately to the presence of 
acetylene. — Clerke History of Astronomy ^ 
pt. ii, ch. 10, p. 414. (Bl., 1803.) 

3030, SECRETS REVEALED — For- 
eign Substances in the Body Shoicn by 
Roentgen Rays — The Mercy of Civilization, 
— Flesh and skin are transparent in moder- 
ate thicknesses, while bone is opaq\ie. Hence, 
if the rays [Roentgen] are passed through 
the hand the bones cast a shadow, tbo an 
invisible one; and as, most fortunately, the 
rays act upon photographic plates almost 
like ordinary light, hands or other parts of 
the body can be photographed by their 
shadows, and will show the bones by a much 
darker tint. Hence their use in surgery, to 
detect the exact position of bullets or other 
objects embedded in the flesh or bone. A 
needle which penetrated the knee-joint and 
then broke off, leaving a portion embedded 
which set up inflammation, and might have 
necessitated the loss of the limb, was shown 
so accurately that a surgeon cut down to it 
and got it out without difficulty. — Wallace 
The Wonderful Century^ ch. 5, p. 40. (D. 
M. & Co., 1809.) 

3031. SECURITY BY PRECAUTION 

— Disinfection of Milk Possible — Sterilizing 
by Heat, — If for practical purposes we 
look upon all milk derived from tubercular 
udders as highly infective, we may adopt a 
comparatively simple and efficient remedy. 
To avoid all danger it is sufficient to bring the 
milk to a boil for a few minutes before it is 
consumed; in fact, the temperature of 80 ° 
C. (160° F.) prolonged for five minutes kills 
all bacilli. The common idea that boiled 
milk is indigestible, and that the boiling 
causes it to lose much of its nutritive value, 
is largely groundless. — Newman Bacteria, 
ch. 6, p. 197. (G. P. P., 1899.) 


3032. SECURITY FROM INFECTION 

— Putrefaction within the Law of Cause and 
Effect — Bacteria. — Our knowledge here, as 
elsewhere in connection with this subject, 
has been vastly extended by Professor Cohn, 
of Breslau. “No putrefaction,” he says, 

“ can occur in a nitrogenous substance if its 
bacteria be destroyed and new ones prevent- 
ed from entering it. Putrefaction begins 
as soon as bacteria, even in the smallest 
numbers, are admitted either accidentally 
or purposely. It progresses in direct pro- 
portion to the multiplication of the bacteria, 
it is retarded when they exhibit low vitality, 
and it is stopped by all influences which 
either hinder their development or kill them. 
All bactericidal media are therefore anti- 
septic and disinfecting.” — Tyndall Floating 
Matter of the Air, essay 5, p. 287. (A., 

1895.) 

3033. SEED-DISPERSAL— Cowpensa- 

tions for Vegetable Immobility — Children 
(Hven a 'Sew Start in Life. — If each seed 
fell where it grew, the spread of the species 
would shortly be at an end. But Nature, 
working on the principle of cooperation, is 
once more redundant in its provisions. By 
a series of new alliances the ofTspring are 
given a start on distant and unoccupied 
ground; and so perfect are the arrangements 
in this department of the struggle for the 
life of others that single plants, immovably 
rooted in the soil, are yet able to distribute 
their children over the world. By a hun- 
dred devices the fruits and seeds when ripe 
are entrusted to outside hands — provided 
with wing or parachute and launched upon 
the wind, attached by cunning contrivances 
to bird and beast, or dropped into stream 
and wave and ocean-current, and so trans- 
ported over the earth. — Drummond Ascent 
of Man, ch. 7, p. 237. (J. P., 1900.) 

3034. Seed Distributor 

Rolled by Wind — The Russian Thistle. — The 
Russian thistle begins its yearly growth in 
a simple, inoll’ensive way. The young plants 
are slender and succulent, but as they grow 
older they harden and spread out, becoming 
densely covered with sharp spines. When 
full groAvn they often reach a diameter of# 
four or five feet, a majority of the specimens 
being distinctly rounded in outline. After 
the seeds have matured the stem twists 
around and breaks off, thus leaving the 
plant to roll wherever the wind blows it, 
dropping its seeds as it goes along. As one 
large plant sometimes produces 200,000 
seeds, and may be blown for miles, one can 
readily imagine how soon a prairie region 
might be overrun *l)y the pest, which grows 
so vigorously that it crowds out practically 
all plants with which it comes in competi- 
tion. — Weed Seed Travellers, pt. >, p. 23. 
(G. & Co., 1899.) 

3033. Seeds Carried by 

Birds — The Holly — The American ('’arrant. 
— What holly loses in the size of its clusters, 
it gains in the brightness of its berries. 
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Against the dark green of the leaves, the 
berries stand out with great prominence. 
Their after-history is instructive enough. A 
liolly-berry is gobbled up by a bird with 
ease. What of the seeds the berries contain? 
Does digestion, which in a bird is a tolerably 
rougli and mechanical process, destroy the 
seeds? Not so. . The seeds, encased each in 
its d(m.se tough covering, resist even the di- 
gestion of tlie bird's gizzard and stomach, 
and they are passed on uninjured through 
the alimentary tract of the animal. Thus 
liberated, and the bird being the gainer by 
its digestion of the soft parts of the berries, 
the holly-seeds fall into the soil and grow 
up each in time to the holly-tree. Note 
again how this interaction between bird and 
fruit serves another useful purpose. Ilirds 
traverse leagues of country in their peregri- 
nations. They may thus convey the holly- 
seeds to regions hundreds of miles from the 
parent tree whence the berries were plucked. 

. . . W’e owe much to the dispersal of 

seeds by such agencies, 'riierc is a plant of 
the New World, tlic American currant, 
which long ago was iiitro<luccd into France, 
for the sake of the dark red juice of its 
berries, which was U'^ed to color wines. 
At lloideaux this currant was extensively 
cultivated. Man introduced the plant, but 
mark the greater influence of tlie color of its 
fruits and the work of the birds. Now, the 
Ameiican currant is found universally 
throughout the south of France. It has 
spread also into Switzerland, and has 
reached the Tyrol. Vou can, therefore, 
prophesy witli considerable safety regarding 
plants and their chances of distribution, 
when you see these fruits and learn the 
story of their distribution. Holly-berries 
have social associations dear to the hearts 
of us all. They possess, however, in their 
redness and in their attraction for bird-visit- 
ors, a romance that is all their omi. — Wrn- 
HON (lUnipsrs of Nalurc, ch. 22, p. 7.‘1. 
(Hum., 1S‘)2.) 

Sfeds Flmig Afar 

— The (Uitapult FruHs^ — ^'he calyx of 
fsage, bergamot, and ino>^t other mints rv- 
mains dry and >tiff, as a cup to hold one to 
four little round nutlets as they ripen. 

. . . When dry, the plant behaves some- 

wlpt as follows: when the wind jostles the 
branches against each other, or when an 
animal of some kind hits the plant, this 
movement causes many r)f these cups to get 
caught; but the elastic stem comes suddenly 
back to its place, and in so doing flips a nut- 
let or more from its mouth one to six feet, 
somewhat as g boy would flip a pea with a 
pea -shooter. In our garden, July 2, when 
plants of sage, (Calvin intrrrupfa, were 
ripening their fruit, we found it difncult to 
collect any seeds, but seedlings were ob- 
served in abundance on (‘very side of the 
plant, some to the distance of six feet. 
Plants dispersing seed-< in this manner have 


been called catapult fruits. — Beal Seed Dis- 
2)crsal, ch. 5, p. 60. (G. & Co., 1898.) 

3037 . Seeds Scattered 

Like Snowflakes, — The seeds of willow and 
j)opIar are covered with white downy silk, 
by means of which they are borne through 
the air in summer, often so filling it as to 
suggt'st a light snow-storm. — W'eed Seed 
Travellers, ch. 1, p. 3. (G. & Co., 1899.) 

3038 , Seeds Transported 

by Fivers. — “ The mountain stream or tor- 
rent,” observes Keith, “ washes down to the 
valley the seeds which may accidentally fall 
into it, or which it may happen to sweep from 
its banks when it suddenly overflows them. 
The broad and majestic river, winding along 
the extensive plain, and traversing the con- 
tinents of the world, conveys to the distance 
of many hundreds of miles the seeds that 
may have vegetated at its source. Thus the 
southern shores of the Baltic are visited by 
.seeds which grew in the interior of Ger- 
many, and the western shores of the Atlan- 
tic by seeds that have been generated in the 
interior of America.” Fruits, moreover, in- 
digenous to Aim^rica and the West Indies, 
such as that of the Mimosa scandens, the 
cashownut and others, have been known to 
be drifted across the Atlantic by the Gulf 
Stream, on the western (‘casts of Kurope, in 
such a state that they might have vegetated 
had the climate and soil been favorable. 
Among these the (Juilandina lionduc, a h'gu- 
minous plant, is particnilarly mentioned, as 
having been raised from a seed found on the 
west (*oast of Ireland. — Lyei.l Principles of 
(ieoloyy, bk. iii, ch. 37, p. 620. (A., 1854.) 

3030 , Seeds Transported 

in Mud— Animals ns Seed Distributors . — 
Seeds and fruits of iiquatic and bog plants 
that are floating, or in the mud of shallow 
water, are often carried by ducks, herons, 
swallows, mu.skrats, and other frequenters 
of such pla(‘cs, on their feet, beaks, or feath- 
ers, as they hastih^ leave oiic place for an- 
other. In this way s('eds of water plantain, 
sedges, grasses, rushes, docks, arrowhead, 
pondwc('(ls, duckweed, cat-tail flag, bur n^ed, 
liladderwort, ^vater crowfoot, and many oth- 
ers are transported from one pond, lake, or 
stream to another. In some cases enough 
of a living plant may be detached and car- 
ried away to keep on growing. Darwun 
found on the feet of some birds six and 
three-quarter ounces of mud, in which were 
five hundred and thirty-seven seeds that 
germinated. Mud may be carried on the 
feet of land animals as well as on aquatic 
animals, not only from the ponds and bogs, 
but from the fields where seeds may have 
accumulated in the earth or washed down 
the slopes. — B p:al Seed Dispersal, ch. 7, p. 
71. (O. & Co., 1808.) 

3040 . Worms Bury Seeds 

in the Dnrth — Chambers under Ground (*nre- 
ynlly TAned by Worm Builders. — T found at 
Abinger, in Surrey, two burrows termina- 
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ting in similar chambers at a depth of 36 
and 41 inches, and these were lined or paved 
with little pebbles about as large as mus- 
tard-seeds; and in one of the chambers 
there was a decayed oat-grain, with its husk. 
Hensen likewise states that the bottoms of 
the burrows, are lined with little stones; 
and where these could not be procured, 
seeds, apparently of the pear, had been used, 
as many as fifteen having been carried down 
into a single burrow, one of which had ger- 
minated. We thus see how easily si botanist 
might be deceived who wished to learn how 
long deeply buried seeds remaine<l alive, if 
he were to collect earth from a considerable 
depth, on tlie supposition that it could con- 
tain only seeds which had long lain buried. 
It is probable that the little stones, as w^ell 
as the seeds, are carried down from the sur- 
face by being swallowed; for a surprising 
number of glass beads, bits of tile and of 
glass were certainly thus carried down by 
worms kept in pots; but some may have 
been carried down within their mouths. The 
sole conjecture which I can form why worms 
line their winter quarters with little stones 
and seeds, is to prevent their closely coiled- 
up bodies from coming into close contact 
with the surrounding cold soil; and such 
contact would perhaps interfere with their 
respiration, which is elTected by the skin 
alone. — Dauwtn Formation of Vfqciahle 
ch. 2, p. 33. (Hum., 1SS7.) 

3041. SEEDS, PROFUSION OF— 

Ahnndanvc in \aturr . — In jnoducing seeds 
Nature is generous, often lavish. Most seeds 
are eaten by animals, or fall in places where 
they cannot germinate and j)roduce plants, 
or fall in such nnmliers that most of them 
in growing arc erowiled and starved to (h*ath. 
A very small proportion fall on good ground, 
and succc(‘d in becoming fruiting plants. A 
largo ])lant of purslane produce^ one million 
two hundred and fifty thousand seeds; a 
patch of daisy flea bane, three thousand seeds 
to each square inch of space covered by a 
plant. The genuine student will md be sat- 
isfied till he has sel(H*te<l several dilferent 
kinds of plants and counted, or estimated, 
the numb(‘r of seeds ])roduced by each, or the 
number of seeds furnished to the area cov- 
ered by one or by several plants. — Ukal i^rrd 
Dispersal^ ch. 7, p. 78. (G. & (%)., 18118.) 

3042. SEEING WITHOUT PERCEIV- 
ING — Habitual Acts Automatic — Not Rreog- 
nhvd bif VonHciousnrsfi yor livid in Mem- 
ory. — \\T»en we move about in a room with 
the objects in which we are (piite familiar, 
we direct our steps so as to avoid them, 
without being conscious what they are, 
or what we are doing; we see them, as 
we easily discover if we try to move about 
in the same way with our eyes shut, but we 
do not perceive them, the mind being fully 
occupied with some train of thought. In like 
manner, when we gc through a series of fa- 
miliar acts, as in dressing or undre.ssing 
ourselves, the operations are really auto- 


matic; once begun, we continue them in a 
mechartical order, while the mind is think- 
ing of other things; and if we afterward 
reflect upon what we have done, in order to 
call to mind whether we did or did not omit 
something, as for instance to wind up our 
watch, we cannot satisfy ourselves except 
by trial, even tho we had actually done what 
we were in doubt about. It is evident, in- 
deed, that in a state of profound reverie or 
abstraction a person may, as a somnambu- 
list sometimes does, see without knowing 
that he secs, hear without knowing that 
he hears, and go through a series of acts 
scarcely, if at all, conscious of them at the 
time, and not nmiembering them afterward. 
— Mat’dst.ey Rody and Mind, lect. 1, p. 23. 
(A., 181)8.) 

3043. SELECTION AMONG SIMUL- 
TANEOUS POSSIBILITIES— Aimd Worknaa 
a Hcidptor on Marble — The iitatue in the 
Stone. — 'the mind is at every stage a theater 
of simultaneous possibilities. Consciousness 
consists in the comparison of these with 
each other, the selection of some, and the 
.suj)])ressi<)n of the rest by the reenforcing 
and inhibiting agency of attention. The 
highest and most elaborated mental prod- 
ucts are filtered from the data chosen by the 
faculty next Ixmeath, out of the mass oflered 
by the faculty below that, which mass in 
turn was sifted fiom a still larger amount 
of yet sini])ler material, and so on. The 
mind, in short, works on the data it receives 
very much as a sculptor works on his block 
of stone. In a sense the statue stood there 
fioin eternity. Hut there were a thousand 
din'erent ones besides it. and the sculptor 
alone is to thank for having extricated thi.s 
one from the re^i. — James Psifcholoqy, vol. 
i, ch. 0. p. 288. (TI. TT. & Co.. ISO!).)' ^ 

,•^04.4. SELECTION A PROPERTY OF 

LIFE— 7^ laeh Oryan and Tinnue Takes from the. 
iilood Its then Material — .1 Mystery of Sri' 
eiiee. — Kach tissue . . . takes from the 

common stream of nourishment the materi- 
als necessary for the building-up of new 
substance. From the blood bone selects the 
materials necessary for the formation of new 
bone; nerve from the same source gathersy 
matter for the ])roduetion of new nerve-tis- 
sue; muscle therefrom elaborates new mus- 
cle; cells of wondrously diverse kind, like 
buyers of many nations in a common wr- 
ket, select, from the blocxl the special rood 
or pabulum suited to their wants, and there- 
from manufacture new cells — in short, the 
)>roeess of growth, in man and in all animals 
of higher grade exemplifies the results of 
many varied operations efTec'ted by the tis- 
sues and organs of the body upon the com- 
mon material ofTered to them in the shape 
of the nutrient blood. How this . property 
of “selection” is exercised, or what is its 
exact nature, science knows not as yet. 
Hut the possession of this remarkable prop- 
erty of selecting and using appropriate ma- 
terial in the actions of life, explain it how 
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we may, constitutes one of tlic most con- 
sistent and clearly defined distinction* which 
can be drawn between the world of life and 
the great encompassing universe* of non- 
living matter. — Anduew Wilson Facts and 
Fictions of Zoology, p. 30. (Hum., 1882.) 

3045. SELECTION, ARTIFICIAL, 
THE MAGICIAN'S WAND— 

May Mold His Flock at Pleasure. — Vouatt, 
who was probably better acquainted with 
the works of agriculturists than almost any 
other individual, and who was himself a 
very good judge of animals, speaks of the 
principle of selection as “ that which enables 
the agriculturist not only to modify the 
character of his flock, but to change it alto- 
gether. It is the magician’s wand, by means 
of which he may summon into life whatever 
form and mold he pleases.” — Darwin Origin 
of Species, ch. 1, p. 27. (Burt.) 

3G40. SELECTION, ARTIFICIAL, UN- 
CONSCIOUSLY PRACTISED BY SAVAGES 

— If there exist savages so barbarous as 
never to think of the inherited character of 
the offspring of their domestic animals, yet 
any one animal particularly useful to them, 
for any special purpose, would he carefully 
preserved during famines and other acci- 
dents, to which savages are so liable, and 
such choice animals would thus generally 
leave more offspring than the inferior ones, 
so that in this case there would be a kind 
of unconscious selection going on. — Darwin 
Origin of Species, ch. 1, p. 31. (Burt.) 

3047. SELECTION IMPLIES REJEC- 
TION — Selection implies rejection as well as 
choice; and the function of ignoring, of in- 
attention, is as vital a factor in mental 
progress as the function of attention itself. 
— Jame-s Psychology, vol. ii, ch. 22, p. 371. 
(H. H. & Co., 1899.) 

3048. SELECTION, NATURAL — /n 

Man Devoted to Mind — Tools Take the Place 
of New Organs. — As an optical instrument, 
the eye had well-nigh reached extreme per- 
fection in many a bird and mammal ages 
before man’s beginnings; 'and the essential 
features of the human hand cxi.sted al- 
ready in the hands of Miocene apes. But 
different methods came in when human in- 
telligence appeared upon Ihe scene. Mr. 
SpMicer has somewhere reminded us that 
th* crowbar i.s but an extra lever added to 
the levers of which the arm is already com- 
posed, and the telescope but adds a new 
set of len.scs to those which already ex- 
ist in the eye. This hoauliful illustration 
goes to the kernel of tlie change that was 
wrought when natural selection began to 
confine itself to the psychical modification 
of our ancestors. In a very deep sense all 
human science is but the, increment of the 
power of th(‘ eye, and all human art is the 
increment of the power of the hand. — Fiske 
Destiny of Man, eh. 7, p. 50. (H. M. & Co., 

1900.) 


3049. Not a Came^ 

Forms To Be Selected Must First Exist — 
Not Origin, but Success of Variations. — Nat- 
ural selection can do nothing except with 
the materials presented to its hands. It 
cannot select except among the things open 
to selection. Natural selection can originate 
nothing; it can only pick out and choose 
among the things which are originated by 
some other law. Strictly speaking, there- 
fore, Mr. Darwin’s theory is not a theory on 
the origin of species at all, but only a 
theory on the causes which lead to the rela- 
tive success or failure of such new forms 
as may be born into the world. It is the 
more important to remember this distinc- 
tion, because it seems to me that Mr. Dar-i 
win himself frequently forgets it. — ^Argyll 
Reign of Law, ch. 5, p. 130. (Burt.) 

3050. Personified — Or- 

ganisms Invested with Power of Self -crea- 
tion — Plants and Animals Credited with De- 
sign. — In one of those most able expositions 
of the doctrine of the origin of species by 
natural selection, by which Professor Hux- 
ley very early impressed the educated pub- 
lic with the scientific value of the new 
views which Mr. Darwin had opened out, 
he remarked that nothing had more strong- 
ly impressed him than the fact that they 
had completely disposed of the old teleolog- 
ical argument; the adaptations in organized 
structures which had been regarded as evi- 
dences of “ design ” being sulficiently ac- 
counted for as results of the “ survival of 
the fittest.” And this view of the ca.se has 
been so zealously adopted by some of the 
younger advocates of the doctrine that they 
have gone the length of repre.senting the 
plants and animals which exhibit them as 
having made themselves for the purposes 
which their organization is found to an.swnr 
— as if they had the intelligent design which 
is de\dcd to an universal Creator. When 
challenged to justify that language they rep- 
resent it us merely “figurative”; their in- 
tention being only to show that, as natural 
selection gives a sufficient account of the 
adaptivene.«».s, there is no need to seek for 
any other explanation of it. — Carpenter 
Nature and Man, lect. 15, p. 435. (A., 1889.) 

3051. Will Not Explain 

Man — Darwin Never Accounted for the 
Oenesis of Man . — Yet not only are there ex- 
tensive regions in the doctrine of evolution 
about which Darwin knew very little, but 
even as regards the genesis of spc^cies his 
theory was never developed in his own 
hands .so far as to account satisfactorily |or 
the geiu'sis of man. It must be borne in 
mind tlmt while the natural selection of 
physical variations will go far toward ex- 
plaining the characteristics of all the plants 
and all the bea.sts in the world, it remain.s 
powerless to account for the existence of 
man. Natural selection of physical varia- 
ti<)ns might go on for a dozim eternities 
without any other visible result than new 
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forms of plant and beast in endless and 
meaningless succession. — F iske Through Na- 
ture to Qod, pt. ii, ch. 5, p. 81. (H. M. & 

Co., 1900.) 

3052. — Wrought by Ele- 

mental Forces — Frost Destroys Weak Plants 
— The Thistle Spreads. — ^That ^vhich wind 
and sea are to a sandy beach, the sum of 
influences, which we term the “ conditions 
of existence,” is to living organisms. The 
weak are sifted out from the strong. A 
frosty night “selects” the hardy plants 
in a plantation from among the tender ones 
as effectually as if it were the wind, and 
they the sand and pebbles of our illustra- 
tion 5 or, on the other hand, as if the in- 
telligence of a gardener had been operative 
in cutting the weaker organisms down. The 
thistle, which has spread over tlie pampas, 
to the destruction of native plants, has been 
more effectually “ selected ” by the uncon- 
scious operation of natural conditi(ins than 
if a thousand agriculturists had spent their 
time in sowing it. — Huxley Lat/ Hermous, 
serm. 13, p. 317. (G. P. P., 1899.) 

3053. SELECTION REQUIRES A 
^ HIGHER THAN HUMAN WISDOM— Con 

stanlly Peaches JUyond Man's Intent . — 
Hairless dogs have imperfect teeth; long- 
haired and coarse-haired animals are ay)t to 
have, as is asserted, long or many horns: 
pigeons with featliered feet have* skin be- 
tween their outer toes; ])igeons with short 
beaks have small feet, and lliost* with long 
beaks large fetd. lienee, if man goes on 
selecting, and thus augmenting, any peculi- 
arity, he will almost certainly modify un- 
intentionally other parts of tlie structure, 
owing to the mysterious laws t)f correlation. 
— Dauwix Origin of tSjn'cies, eh. 1, p. 11. 
(Burt.) 

3054. SELF, EACH ONE’S SUPREME 
INTEREST IN — 'riic mo.->t natively inter- 
esting object to a man is his own personal 
self and its fortunes. We aec'ordingly see 
that the moment a thing becomes connected 
with the fortunes of the self it forthwith 
becomes an interesting thing. Lend the child 
his books, pencils, and other apparatus; 
then give them to him, make them his own, 
and notice the new light with which they 
instantly shine in his eyes. He takes a 
new kind of care of them altogether. In 
mature life all the drudgery of a man’s 
business or profession, intolerable in itself, 
is shot through with engrossing signiiieance 
because he knows it to bo associated with liis 
personal fortunes. What more deadly unin- 
teresting object can there be than a rail- 
road time-table? Yet where will you lind a 
more interesting object if you are going 
on a journey, and by its means can find 
your train? At su’eli times the time-table 
will absorb a man’s entire attention, its in- 
terest being borrowed solely from its rela- 
tion to his personal life. — .James Talks to 
Teachers, eh. 10, p. 95. (H. II. & Co., 1900.) 


3055. SELF IN RELATION TO EN- 
VIRONMENT — Each Person Several Selves, 
— Properly speaking, a man ha.s as many 
social selves as there are individuals who 
recognize him and carry an image of him 
in their mind. To wound any one of these 
his images is to wound him. But as the in- 
dividuals who carry the images fall natural- 
ly into classes, we may practically say that 
he has as many different social selves as 
there arc distinct groups of persons about 
whose opinion In; (fares. He generally shows 
a different side of himself to each of these 
different groups. Many a jouth who is 
demure enough before his parents and teach- 
ers swears and swaggers like a pirate among 
his “ tough ” young friends. We do not show 
ours(‘lves to our children as to our club 
companions, to our customers as to the la- 
borers we employ, to our own masters and 
employers as to our intimate friends. From 
this there results what practically is a divi- 
sion of the man into several selves, and this 
may be a discordant splitting, as where one 
is afraid to let one set of his ac(iuaintances 
kmnv him as he is elsewhere: or it may be 
a perfectly harmonious division of labor, 
as where one tender to his children is stern 
to the soldiers or juisoners under his com- 
mand. — .Fames Psiichologg, vol. i, ch. 10, p. 
294. (H. H. & C'i)., 1899.) 

3050. SELFISHNESS IN ANIMAL 
LIFE — Parasitism a Crime in Nature . — Among 
animals tlicM' hfzzaroni arc more largely 
iepr(‘scnted still. Almost every animal is a 
living poorhouse, and harbors one or more 
specdos of PJpizoa or /v/jfococf, supplying them 
gratis, not only with a permanent home, 
but with all the necessaries and luxuries 
<>: lif(\ 

Why does the naturalist think hardly of 
the parasit(‘s? W hy d(M^s he speak of them 
as degraded, and despise them as the most 
ignoble creatures in Nature? . . . 

'the naturalist’s reply to this is brief. 
Parasitism, he will say, is one of the gravest 
crimes in Nature. It is a breach of the law 
of evolution. Thou shalt evolve, thou shalt 
develop all thy faculties to the full, thou 
shalt attain to the highest conceivable per- 
fection of thy race — and so perfect thy race 
— this is the tirst and greatest command- 
ment of Nature. But the parasite has no 
thought for its race, (U* for perfection ii^ny 
shape or form. It w^ants two things— food 
and .shelter. IRnv it gets them is of no mo- 
ment. Each member lives exclusively on its 
own account an isolated, indolent, seltish, 
and backsliding life. — Drummond Natural 
IjOw in the Spiritual World, essay 9, p. 288. 
(H. Al.) 

3057. SELFISHNESS IN DISGUISE 
OF SPIRITUALITY — Mohammedan Paradise 
— True Spiritu'^l Self -seeking. — Under the 
head of spiritual self-seeking ought to be in- 
cluded every impulse towards psychic prog- 
rc'ss, w’hether intellectual, moral, or spiritual 
in the narrow sense of the term. It must be 
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admitted, however, that much that common- 
ly passes for spiritual self-seeking in this 
iiarrow sense is only material and social self- 
seeking beyond the grave. Jn the Moham- 
medan desire for paradise and the Christian 
aspiration not to be damned in hell, the 
materiality of the goods sought is undis- 
guised. In the niore positive and refined 
view of heaven many of its goods, the fel- 
lowship of the saints and of our dead ones, 
and the presence of God, arc but social goods 
of the most exalted kind. It is only the 
search of the redeemed inward nature, the 
spotlessness from sin, whether here or here- 
after, that can count as spiritual self-seek- 
ing pure and undefiled. — »James Psycholoqif^ 
vol. i, ch. 10, p. 309. (H. H. & Co., 1899.) 

8058. SELFISHNESS ON THE SEA 

— Shipirreck for lusunnivc — Jjifc Less Es- 
teemed than Property. — There is ho doctrine 
in physics more certainly true than this doc- 
trine in politics — that every practise which 
the authority of society recognizes or sup- 
ports has its own train of consequences 
which, for evil or for good, can be modified 
or changed in an infinite variety of degrees 
according as that sanction is given or with- 
held. . . . Thus, for example, there seems 
good reason to believe there is a direct re- 
lation between the amount of life and prop- 
erty annually sacrificed by shipwreck, and 
the legislation which recognizes and sanc- 
tions insurance to the full amount of the 
value of ship and cargo. I'he cause of this 
is obvious. Care for life is less eager and 
less wakeful than care for property. This 
is true even when men are dealing equally 
with their own property and with their 
own lives. It is still more true when they 
are dealing not only with property which 
is their own, but with lives which belong to 
others. The inevitable effect of such insur- 
ance is therefore to relax the motives of 
self-interest, which are the strongest incite- 
ments to precaution. — Argyll Reign of Lair, 
ch. 7, p. 217. (Burt.) 

3059. SELF-SACRIFICE OF A 
FLOWER — Laying Down Life for Offspring — 
Struggle for the Life of Others. — \\ atch this 
flower at work for a little, and behold a 
miracle. Instead of struggling for life, it 
lays down its life. After clothing itself 
with a beauty which is itself the minister 
of unselfishness, it droops, it wastes, it lays 
down its life. The tree still lives; the other 
leaves are fresh and green; but this life 
within a life is dead. And why? Because 
within this death is life. Search among 
the withered petals, and there, in a, cradle 
of cunning workmanship, ore a hidden prog- 
eny of clustering seeds — the gift to the 
future which this dying mother has brought 
into the world at the cost of leaving it. The 
food she might have lived upon is given to 
her children, stored round each tiny embryo 
with lavish care, so that when they waken 
into the world the first helplessness of their 
hunger is met. All the arrangements in 


plant life which concern the flower, the 
fruit, and the seed are the creations of the 
struggle for the life of others. — Drummond 
Ascent of Man, p. 227. * ( J. P., 1900.) 

3090. SENSATION REQUIRES TIME 
FOR TRANSMISSION— ir/itt/e Not Instantly 
Aware of Wound. — People in general im- 
agine, when they think at all about the 
matter, that an impression upon the nerves 
— a blow, for example, or the prick of a pin 
— is felt at the moment it is inflicted. But 
this is not the case. The seat of sensation 
being the brain, to it the intelligence of any 
impression made upon the nerves has to be 
transmitted before this impression can be- 
come manifest as consciousness. The trans- 
mission, moreover, requires time, and the 
consequence is that a w’ound inflicted on a 
portion of the body distant from the brain 
is more tardily appreciated than one in- 
flicted adjacent to the brain. By an ex- 
tremely ingenious experimental arrange- 
ment, Helmholtz has determined the velocity 
of this nervous tiansmission, and finds it to 
be about eighty feet a second, or less than 
one-thirteenth of the velocity of sound in 
air. If, therefore, a whale forty feet long 
were wounded in the tail, it w'ould not be 
conscious of the injury till half a second 
after the wound had been inflicted. — Tyn- 
dall Fragments of Science, vol. i, ch. 21, p. 
439. (A.) 

3091. SENSATIONS ACUTE OR 
MASSIVE — Touch, Light, Sound — Acuteness 
rs. Diffusion of Sensation. — There is an in- 
teresting correspondence between the physic- 
al and the mental, in regard to a marked 
distinction among the sensations, in all the 
senses, between the acute and the volumi- 
nous or massive. A sharp prick in the 
finger, or a hot cinder, yields acute sensa- 
tions; the contact of the clothing of the 
entire body, or a warm bath, yields volumi- 
nous or massive sensations. Now it is ob- 
servable that an acute sensation is due to an 
intense stimulus on a small surface; a mass- 
ive sensation, to a gentler stimulus over an 
extended surface. The contrast is noticeable 
in every one of the senses. A gas flame 
gives an acute feeling, the diffused sunlight 
gives a massive feeling. A high note upon 
the flageolet is acute; a deep bass note on 
the violoncello or the organ is massive. The 
sea, the thunder, the shouting of a multi- 
tude are voluminous or massive from repe- 
tition over a Avide area? Taste is acute, 
digestive feeling is massive. Thus thor- 
oughly docs the mere manner of external 
incidence determine one of the most notable 
distinctions among our states of feeling. — 
Hatn Mind and Uodif, eh. 3, p. 11. (Hum., 
ISSO.) 

3092. SENSATIONS INCREASED BY 
ATTENTION — Unnatural Sensitiveness in 
Hysteria. — It is no less certain, howev’or, 
fhat the intensity of sensations is greatly 
affected by the degree in which the recipi- 
ent mind is directed towards them ; and this 
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may operate in regard either to sensory im- 
pressions generally or to those of some par- 
ticular class. Of the former we have a 
characteristic example in what is known as 
the hysterical condition ; in which the 
patient’s attention is so fixed upon her own 
bodily state that the most trivial impres- 
sions are magnified into severe pains ; while 
there is often such an extraordinary acute- 
ness to sounds that she overhears a conver- 
sation carried on in an undertone in an 
adjoining room, or (as in a case known to 
the writer) in a room on the second floor 
beneath. There is here, doubtless, a peculiar 
physical susceptibility to nervous impres- 
sions, which is to a certain degree re- 
mediable by medical treatment; but much 
depends upon the diversion of the patient’s 
attention from her own fancied ailments, 
and we here see the importance of the self- 
determining power of the will, which, if 
duly exercised, can substitute a healthful 
direction of the mental activity for the 
morbid imaginings to which the patient has 
previously yielded herself. — C arpentkr Na- 
ture and Man, bk. i, ch. 4, p. lo3. (A., 
1900.) 

3003. SENSATIONS NOT TO BE 

MEASURED NUMERICALLY— The whole 
notion of measuring sensations numerically 
remains in short a mere mathematical specu- 
lation about possibilities, which has never 
been applied to practise. — .J ames Psychol- 
oqy, vol. i, ch. 13, p. 530. (H. IT. & Co., 

1*899.) 

3004. SENSATIONS OF NORMAL 
CONSCIOUSNESS TO BE TRUSTED — 

tiome External Fact Corresponds. — 'rhej)hys- 
icist, by reducing all external changes to 
“ modes of motion,” appears to leave no room 
in his world-mechanism for the secondary 
qualities of bodies, such as light and heat, 
as popularly conceived. Y>t, while allowing 
this, I think we may still regard the at- 
tribution of qualities like color to objects 
as in the main eorrec't and answering to 
a real fact. When a person says an object 
is red, he is understood by everybody as 
affirming something w’hich is true or false, 
something, therefore, which cither involves 
an external fact or is illusory. Jt would in- 
volve an external fact whenever the particu- 
lar sensation which he receives is the result 
of a physical action (ctlicr vibrations of a 
certain order), which would ])roduce a like 
sensation in anybody else in the same situ- 
ation and endowed with the normal retinal 
sensibility. On the other hand, an illusory 
.attribution of color would imply that there 
is no corresponding physical agency at work 
in the ease, but that the sensation is con- 
nected with exceptional individual condi- 
tions. as, for example, altered retinal 
sensibility. — Si ley Illusions, ch. 3, p. 3fi. 
(A., 1897.) 

3005. SENSE OF BEAUTY, SCIENCE 
DOES NOT DIMINISH— Not Jn- 

compatihlc icith Poetry. — Docs the knowl- 


edge of the fact that oxygen has been dis- 
covered in the sun tend to diminish by one 
iota the feeling of joy, the inexpressible 
sense of delight and wonder, with which we 
see the red rays rising aslant over the 
Itigi, and finally bursting into glorious 
effulgence as peak after peak is tinged with 
the morning glow ? Or wlien we walk abroad 
in the full glow of the midday, does the idea 
of the immensity of heaven’s great orb, the 
knowledge of its distance from us, or the 
information which details the extent of time 
occupied in the transit of its light-rays 
earthward interfere in any .sense with our 
delight in the poetry which has selected 
astronomy as its theme? Does such knowl- 
edge reprt^ss what Dr. Shairp would call 
“ the momentary elevation of heart,” for 
which its subject “has no words”? The 
eye rests on the grateful green of Nature 
which everywhere meets our gaze, and drinks 
in the sense of beauty and of this earth’s 
sweet fairness. Shall I the less be filled 
with joy because 1 know that the green is 
the botanist’s “ chlorophyl,” and that but 
for the verdant hues of plants our world 
would become a great stagnant pond of foul 
air? — Andrew Wilson Science and Poetry, 
p. 8. (Hum., 1888.) 

3000. SENSE OF DURATION— Per- 
evption of Empty Time Vast and Dreary — 
Slow luipse of a Minute. — Close your eyes 
and simply wait to hear somebody tell you 
that a minute has elapsed. The full length 
of your leisure with it seems incredible. 
Y'ou engulf yourself into its bowels as into 
those of that interminable first week of an 
ocean voyage, and find yourself wondering 
that history can have overcome many such 
ptriods in its course, all because you at- 
tend so closely to the mere feeling of the 
time per se, and because your attention to 
that is susceptible of such fine-grained, 
successive subdivision. The odiousnesa of 
the whole cxpeiiencc comes from its insi- 
pidity; for stimulation is the indispensable 
requisite for pleasure in an experience, and 
the feeling of bare time is the least stimu- 
lating experience we can have. — James P,sy- 
eholoqy, vol. i, ch. 15, p. 020. (H. H. & Co., 

1899.)^ 

3007. SENSE OF IGNORANCE A 
LAW OF MAN’S BEING— Oripm of Curi- 
osity and Wonder — Incentive to Proyress . — 
It is impossible to mistake, then, the place 
which is occ upied among the unities of Na- 
ture by that sense of ignorance which is 
universal among men. It belongs to the 
number of those primary mental condition^ 
which impel all living things to do that 
which it is their special work to do. and 
in the doing of which the highest law of 
their being is fulfilled. In the case of the 
lower animals this law, ns to the part they 
have to play, and the ends they have to 
serve in the economy of the world, is simple, 
<Iefinite, and always perfectly attained. No 
advance is with them possible, no capacity 
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of improvement, no dormant or undeveloped 
powers leading up to wider and wider 
spheres of action. With man, on the con- 
trary, the law of his being is a law which 
demands progress, which endows him with 
facult^('s enabling him to make it, and fills 
him with aspirations which cause him to 
desire it. Among the lowest savages there 
is some curiosity and some sense of wonder, 
else oven the rude inventions they have 
aeliievi'd would never have been made, and 
their degraded superstitions would not have 
kept their hold. IMair's sense of ignoranee 
is one of the gieatest of his gifts, for it is 
the secret of his wish to know. The whole 
structure and the whole furniture of his 
mind are adapted to this condition. The 
highest law of his being is to advance in 
wisdom and knowledge, and his sense of the 
presence and of the power of things which 
he can only partially understand is an abi- 
ding witness of this law, and an abiding in- 
centive to its fulfilment. — Argyll Unity* of 
Nature, ch. 0, p. LSI). (Hurt.) 

30<58. SENSE OF PROPERTY MANI- 
FESTED BY DOGS — Dogs seem to have 
the feeling of the value of their master’s 
personal property, or at least a particular 
interest in objects which their master uses. 
A dog left with his master's coat will defend 
it, tho never taught to do so. I know of 
a dog a(‘customc(l to swim after sticks in 
the water, but who always refused to dive 
for stones. Nevertheless, when a fish-basket, 
which he had never been trained to carry, 
but merely knew as his master’s, fell over, 
he immediately div’cd after it and brought 
it up. Dogs thus discern, at any rate so 
far as to be able to act, this partial charac- 
ter of being valuable, which lies hidden in 
certain things. — .Tamk.s PsycJwloyy, vol. ii, 
ch. 2-, p. (H. 11. & Co., LSI)!).) 

8000. SENSE -IMPRESSIONS, COM- 
BINATION AND INTERPRETATION OF— 

Attention of Infant /s Automntie. — In the 
young child, as among tin* lower animals, 
the attention seems purely automatic, being 
solely determined by the attractiveness of 
the object; and the diversion of it from 
one object to another simply depends upon 
the lelative force of the two attractions. 
It is this automntie fixation of the attention 
on tho sense- impressions received frc)m the 
exteinal world that enables the infant to 
effect that marvadous combination of visual 
and t.ictile perceptions which guides the 
whole subsequent intcr])retation of its phe- 
nomena. . . When an attractive objeert 

is presented to it, which it grasps iq its lit- 
tle hands, carries to its lips, and holds at 
different distances, earnestly gazing at it all 
the while, it is learning a most valuable 
lesson, and the judicious mother or nurse 
will not interrupt this process, but will 
allow the infant to go on with its examina- 
tion of the object as long as it is so dis- 
posed.— Carpenter Mental Physiolony, ch. 
3, p. 1,33. (A., 1900.) 


620 


80 7 O. SENSE - PERCEPTIONS ACT 
ONE AT A TIME — Sight and Hearing ammg 
Astronomerfi. — Astronomers have long been 
aware that no human being can hear and 
see at the same time. If a moving star is 
being observed through a telescope, and the 
ob.scrver is required to announce, while 
counting the strokes of a pendulum, at 
which stroke the star is found at a certain 
point, he never fails to make a mistake. 
He generally counts one too many strokes of 
the pendulum. Ho sees first and then hears. 
— Phkyer l/chcr Empfindnngen (a Lecture), 
{Translated for Scientific Side-Lights.) 

8071. SENSES, ASSUMED “FAL- 

LACY ’ * OF— Intellectual Fallacy by Erronexma 
Inference. — Note that in every illusion what 
is false is what is inferred, not what is 
immediately given. The “ this,” if it were 
felt by itself alone, would be all right; it 
only becomes misleading by what it suggests. 
If it is a sensation of sight, it may suggest 
a tactile object, for example, which later 
tactile experiences prove to bo not there, 
'riie so-called “ fallacy of the senses,” of 
which the ancient skeptics made so much 
account, is not fallacy of the senses proper, 
Init rather of the intellect, which interprets 
wrongly what the senses give. — .Tames Psy- 
chology, vol. ii, ch. 19, p. 86. (H. H. & Co., 

1809.) 

8072. SENSES IN CONFLICT— Vision 

on Precipice Opposed to Muscular Sense of 
Equilibrium — Pc suit ant Feeling of Inse- 
curity. — Thus a person unaccustomed to look 
down heights feels insecure at the top of a 
tower or a precipice, altho he knows that 
his body is properly supported, for the void 
which be sees below him contradicts (as it 
were) the muscular sense by which he is 
made conscious of its due equilibrium. So, 
again, altho any one can walk along a 
narrow plank which forms part of the floor 
of a room, or which is elevated but little 
above it, without the least dilliculty, and 
even without any consciousness of efTort, 
yet if that plank bo laid across a chasm 
the bottom of which is so far removed from 
the eye that tho visual sense gives no as- 
sistance, even those who have braced their 
nerves against all emotional distraction feel 
that an effort is requisite to maintain the 
equilibrium during their passage over it, 
that effort being aided by the withdrawaj 
of the eyes from the depth below, and the 
fixation of them on a point beyond, which 
at the same time helps to give steadiness 
to the movements and distracts the mind 
from the sense of its danger. — Carpenter 
Mental Physiology, bk. i, ch. 5, p. 214. (A., 

1900.) 

8078. SENSES, JUDGMENT NEEDED 
TO INTERPRET— T he question whether ver- 
milion is really red as we see it, or whether 
Unit is only a delusion of our sense, is there- 
fore unmeaning. The sensation of red is 
the normal reaction from the light reflected 
from vermilion upon normally constructed 
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eyes. One who is red-blind would see the 
vermilion black or a dark ^^ayish yellow; 
that also is the correct reaction for his pe- 
culiar construction of eye. But he ought 
to be aware that his eyes differ from those 
of other human beings. In itself the one 
sensation is neither more correct nor more 
false than the other, altho the red-seeing 
are in the majority. In fact, the red color 
of vermilion only has existence in as far 
as there are eyes constructed like the ma- 
jority of eyes. It is absolutely as much a 
characteristic of vermilion to be black, 
namely, for the red-blind. The fact is, the 
liglit reflected from vermilion is not to he 
termed red ycr sc; it is only red for eyes 
of a peculiar form. ... It would sc‘cm 
as if it were unnecessary to mention this, 
and for that reason we are apt to forget it, 
and to be deceived into believing that the 
red is a characteristic belonging to vermil- 
ion, or to the light relleclcd from it, wholly 
independent of our organs of sight. It is 
dilferent when we assert that the waves 
thrown back from vermilion have a certain 
length. I’Hat is an assertion we can make 
independent of the peculiar nature of our 
eyes; it is wholly a (jucstion of the relations 
between the substunca* and the dill'erent sys- 
tems of the waives of ether. — tlKT.Miioi/rz 
llandhuch dcr pht/siologisclicn ()ptih\ p. 5S0. 
(Translated for Sidc-Llph ts.) 

3074. SENSES, KEENNESS OF, 
AMONG RUDE TRIBES— Bon 

and Judijment of ^ara(jc Hunter . — The na- 
tives of the Brazilian forests, to whom trac^k- 
ing game is the chief business of life, do it 
with a skill that fills with wonder the white 
men who have watched them. M’he Botocudu 
liunter, gliding stealthily through tlie under- 
wood, knows ev('ry habit and sign of bird 
and beast ; the remains of berries and pods 
show him what creature has fed there: he 
knows how high up an armadillo displaces | 
tlic leaves in passing, and so can distinguish j 
its track from the snake’s or tortoise’s, and 
follow it to its burrow' by the scratches 
of its scaly armor on the mud. Even tin* ; 
sense of smell of this savage huntci is keen ; 
enough to help him in tracking. Hidden 
behind the trunk of a tree, he can imitate ! 
the cries of birds and b(*asts to bring them I 
within range of Jiis deadly poisoned arrow, j 
and ho will oven entice the alligator by ma- 
king her rough eggs grate together where 
they lie under leaves on the river-bank. If 
an ape he has shot high in the boughs of 
some immense tree remains hanging by its 
tail, he will go up after it by a hanging 
creeper w^herc no white man would climb. 
At last, laden wdth game and useful forest j 
things, such as palm-liber to make ham- | 
mocks, or fruit to brew liquor, he finds his ! 
way back to his hut by the sun and the | 
lie of the ground, and the twigs that he bent I 
back for way-marks as he crept through the 
thicket. — Tylou Anthropology y eh. 9, p. 207. 
(A., 1899.) 
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3075. SENSES, RELATIVE ACUTE- 
NESS OF — Keenness of Sce-nt among Arabs . — 
It is said that the Arabs of the Sahara can 
recognize the smell of^ a fire thirty or forty 
miles distant. — C akpentek Mental Physi- 
ology, bk. i, ch. 3, p. 141. (A., 1900.^ 

30 7 O. Keenness of Scent 

among Indians. — W'e are told by Humboldt 
that the Peruvian Indians in the darkest 
night can not merely perceive through their 
scent the approach of a stranger whilst yet 
far distant, but can say whether he is an 
Indian, European, or negro. — C arpenter 
Menial Physiology, bk. i, ch. 3, p. 141. (A., 

1900.) 

3077. Prog ress Accom- 

panied by I)('clinc — Smell of First Impor- 
tance to Lotrer Animals — Little L.sed by 
)Ian . — in general, this lowest, most animal, 
least intellectual of the sensations [smell] 
is peculiarly baflling of all attempts to re- 
duce it to t( rms of science. In the developed 
and cultivated iiuman species smell has 
come to be, foi- the most part, of the nature 
of an esthctical advantage or atlliction, 
rather than a means of acciirato knowledge. 
But in the lower ami less cultivated phases 
of aTiimal life it, by the prompt and accu- 
rate information it furnishes, serves as a 
most im])orlanl factor in the pres(‘rvation, 
propagation, and evolution of the individual 
and of the species. — Ladd Psifrhohniu, ch. (i, 
p. 100. (S., 1899.) 

3078. SENSES, TO EXTEND THEIR 

RANGE ONE OF THE PROBLEMS OF 
SCIENCE — TclcHcope and Microscope. — One 
of the problems of sci(*nce, on which scien- 
tific progros mainly depmids. is to help the 
senses of man by carrying them into regions 
which could never be attained without such 
help. Unis we arm the eye with the tele- 
scope when w(* want to sound the depths of 
s])aee, and with the microseope when W’C 
want to explore motion and siriieture in 
their infinitesimal dimensions. — Tyndall 
Lectures on l/ight. leet. 1, ]». 12. (.V., 1898.) 

30 7 D. SENSIBILITY CHANGEABLE 

— The World L'ndnring. — hhere are facts 
which make us believe that our sensibility 
is altering all the time, so that the same 
(»hjeet .annot easily give ns the same sen- 
sat itni over again. The eye’s sensibility to 
light is at its maximum when the eye is tirst 
exposed, and hlnnts itstlf with surprising 
rapidity. A long night's sleep will make it 
see things twice as brightly on wakening, 
as simple rest hv closure will make it see 
them later in the day. We feel things dif- 
ferently aveording as we are sleepy or 
awake, hungry or* full, fresh or tired: dif- 
ferently at night and in the morning: dif- 
ferently in summer and in winter: and. above 
all things, ditVerently in ehildhdod. man- 
hood, and (dd age. Yet we never doubt that 
our feelings reveal the same world, with the 
vame sensible qualities and the same sensi- 
ble things oocupving it. — .I aaies Psychology, 
vnl. i, ch. 9, p. 232. (H. H. & Co., 1899.) 
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3080. SENSITIVENESS OF PLANTS 
TO LIGHT — Emctmm of MoveimrU , — In our 
various e\pt*riiiients we were often struck 
with the accuracy with which seedlings 
pointed to a light, alflio of small size. To 
test this, many seedlings of PUalaris^ which 
had g^imiiiated in darkness in a very nar- 
row’ box several feet in length, w’ere placed 
in a darkened room near lo and in front 
of a lamp having a small cylindrical wick. 
The cotyledons at the two ends and in the 
central part of the box would therefore 
have to bend in widely different directions 
in order to point to the light. After tliey 
had become rectangularly bent, a long white 
thread w’as stretched by tw^o persons* close 
over and parallel, first to one and then to 
another cotyledon, and the thread was found 
in almost every ease actually to intersect 
the small circular wdck of the now extin- 
guished lamp. The deviation from accuracy 
never exceeded, as far as we could judge, 
a degree or two. — Darwin Power of Move- 
ment in Plants, ch. 9, p. 4(19. (A., 1900.) 

3081. SENSITIVENESS SPECIALIZED 

— Leaves of Dionwa Close at Touch of In- 
sect — Wind and Rain Have Ao Effect . — 
Drops of water, or a thin, broken stream, 
falling from a height on the filaments, did 
not cause the blades to close, tho these fila- 
ments w’ere afterwards proved to be highly 
sensitive. No doubt, as in the case of Dros- 
era, the plant is indifferent to the heaviest 
show’er of rain. Drops of a solution of a 
half an ounce of sugar to a fluid ounce of 
water were repeatedly allowed to fall from 
a height on the filaments, but produced no 
effect, unless they adhered lo them. Again, 
I blew’ many times through a fine-pointed 
lube with my utmost force against the fila- 
ments without any effect, such blowing being 
received with as much indifference as no 
doubt is a heavy gale of wind. We thus see 
that the sensitiveness of the filaments is of 
a specialized nature, being related to a mo- 
mentary touch ratlmr than to prolonged 
pressure; and the touch must not be from 
fluids, such as air or water, but from some 
solid object. — Dauw'IN I nsectirorous Plants, 
ch. i:i, p. 2 : 10 . (A., imm.) 

3082. SENTIMENT WITHOUT AC- 
TION PERNICIOUS — Jtupplessbj 

Enrrrati'd . — mailer how full a rc-’crvoir 
of maxims fine may possess, and no matter 
how’ good one’s senlinnmts may be, if one 
hav’e not taken advantage of every concrete 
opportunity to act, one's f-liaraeter niav re- 
main entirely. unalTeded for tho better. 

. . . A tendency to aet only h(‘eome,s e)Vt‘ct- 
ively ingiained in ns in piT)pOrtif»n to the 
uninterrupted .fnijucncy w ith whieh tlie ae- 
tifms actually occur, and tin* brain ** grows ” 
to tlieir use. Every lime a lesolve or a fine 
glow' of feeding^ evaporates witlmut bearing 
practical fruit is wor^e than a chance lost; 
it w'orks so as positively lo hinder future 
resolutions and emotions from taking the 
normal path of dischargi*. There is no more 


contemptible type of human character than 
that of the nerveless sentimentalist and 
dreamer, w’ho spends his life in a weltering 
.sea of sensibility and emotion, but who never 
does a manly, concrete deed. Rousseau, in- 
flaming all the mothers of France by his elo- 
quence, to follow’ Nature and nurse their 
babies themselves, while he sends his o^vn 
children to the foundling hospital, is the 
classical example of what I mean, — James 
Psychology, vol. i, ch. 4, p. 125. (H. H. & 

Co., 1899.) 

3083. SEPARATENESS OF GREAT 
SUBKINGDOMS OF ANIMALS— 

Links Not Found — No Transitional Forms 
Known in Present or Past. — If I had fol- 
lowed out all these various lines of classi- 
fication fully I should discover in the end 
that there was no animal, either recent or 
fossil, which did not at once fall into one 
or other of these subkingdoms. In other 
words, every animal is organized upon one 
or other of the five or more plans whose 
existence renders our classification possible. 
And so definitely and precisely, marked is 
the strueture of each animal that, in the 
present state of our knowledge, there is not 
the least evidence to prove that a form, in 
the slightest degree transitional between any 
two of the groups Vertebrata, Annulosa, Mol- 
lusea, and Crrlcnterata, either exists, or has 
existed, during that period of the earth’s 
history which is recorded by the geologist. — 
IIi’XLKY Lay Sermons, vol. vi, p. 103. (A., 

1895.) 

3084. SERVICE OF AMATEURS— 

Schwa be, a German Magistrate, Takes to 
Counting Sun-spots — Important Law Dis- 
covered. — The sun sometimes has numerous 
spots on it, and sometimes none at all; but 
it does not seem to have occurred to any 
one to see whether they had any regular 
period for coming or going, till Schwabe, a 
magistrate in a little German town, who 
}iap|)ened to have a small ♦eleseope and a 
good deal of l(*isure, began for his own 
amusement lo note their number every day. 
lie coinuienecd in 182(5, and with German 
patience observed daily for foity years, 
lie first found that the spots grew’ more 
numerous in 1830, when there was no single 
<biy without one; Hum tlie number declined 
v<Ty rapidly, till in 1833 tliey were about 
gone; then tliey increased in number again 
till 1S3S, tlum again declined; and so on, 
till it became evident that sun-spots do not 
come ami go by ebanee, but run through a 
<*ycle «if growth and disappearance, on the 
average about once in every eleven years. 
— Lanolky New Astronomy, eh. 1, p. 77. 
(H. M. &ro.) 

3085. SERVICE OF GREAT TO 
SMALL — ^^WhoHoerer Will Be Chief among 
Yon, Let Him Hr Your Servant*^ (Matt, x.ri, 
.27 j — So turn a Minor Sun to His Satellites. 
—We seem compelled, then, to adopt the view 
that Saturn subserves useful purposes to 
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the worlds which circle round him. To these 
he certainly supplies much reflected light, 
and possibly a considerable proportion of 
inherent light. He probably warms them in 
a much greater dc^gree. And it seems no 
unworthy thought respecting him that even 
as he sways them by his attractive energy, 
so he nourishes them as a subordinate sun 
by the heat with which his great mass is 
instinct. If our sun, so far surpassing all 
his dependent worlds in mass, yet acts as 
their servant in such respects, we may rea- 
sonably believe that Saturn and Jupiter act 
a similar part towards the orbs which circle 
round them. — Proctor Expanse of Heaven, 
p. 103. (L. G. & Co., 1897.) 

3080. SERVICE, RECIPROCAL, OF 
PLAHtS AND ANIMALS— Plant life sciz. s 
upon its required constituents, and by means 
of the energy furnished by the sun’s rays 
builds the.se materials up into its own com- 
plex forms. Its many and varied forms 
fulfil a place in beautifying the world. But 
their contribution to the economy of Na- 
ture is, by means of their products, to sup- 
ply food for animal life. The })roducts of 
plant life are chiefly sugar, starch, fat, and 
proteids. Animal life is not capable of ex- 
tracting its nutriment from soil, but it 
must take the more complex foocls which 
have already been built up by vegetable 
life. Again, the complementary functions of 
animal and vegetable life are seen in the 
absorption by plants of one of the waste 
materials of animals, viz., ca‘r])<)nie acid 
gas. Plants abstract from this gjis carbon 
for their own use, and return the oxygen 
to the air, which in turn is of service to ani- 
mal life. — N ewma>^ Bacteria, ch. 5, p. 147. 
(G. P. P., 1809.) 

3087. “SETTING” OF THE MEM- 
ORY — Learn hig in Order to For (jet — Relitjwn 
and Moralitjf Maji /fc Ijimit((l to Tinas and 
R(uisons . — Tliere is an interesting fact con- 
nected with remembering, which, so far as 1 
know, ^Ir. B. ^>rdon was the first writer 
expressly to call attention to. We can set 
our memorv as it wore to retain things for 
a certain time, and then let them depart. 

‘‘Individuals often remember clearly and 
well up to the time when they have to us»‘ 
their knowledge, and then, when it is no 
longer required, there bdlows a rapid and 
extensiYc decay of the traces. Many school- 
boys forget their lessons after they have 
said them, many barristers forget d«*tails 
got up for a particular case. 'Phus a boy 
learns thirty lines of Homer, says them per- 
f(‘ctly, and then for gets them so that he 
could not say five consecutive lines the next 
morning, and a barristc'r may be one week 
learned in the mysteries of making cog- 
wheels, but in the next he may be well 
acquainted with the anatomy of the ribs 
* instead.” 

The rationale of this fact is obscure, and 
the existence of it ought to make us feel 


how truly subtle are the nervous processes 
which memory involves. — J ames Psychol- 
ogy, vol. i, ch. Ifi, p. 685. (II. H. & Co., 
1899.) 

3088. SEVERITY AND PRIVATION 
OF THE NORTH — MeMtal Triumph a Com- 
pensation. — Many of the enjoyments which 
Nature aft'ords arc; denied to the nations of 
the North. Many constellations and many 
vegetable forms, including more especially 
the most beautiful productions of the earth 
(palms, tree-ferns, bananas, arborescent 
grasses, and delicately feathered mimosas), 
remain forever unknown to them; for the 
puny plants pent up in our hothouses give 
but a faint idea of the majestic vegetation 
of the tropics. But the rich development of 
our language, the glowing fancy of the poet, 
and the imitative art of the painter, afford 
us abundant compensation; and enable the 
imagination to depict in vivid colors the 
images of an exotic Nature. In the frigid 
North, amid barren heaths, the solitary stu- 
dent may appropriate all that has been dis- 
covered in the most remote regions of the 
earth, and thus create within himself a 
world as free and imperishable as the spirit 
from which it emanates. — IT ttmboldt Views 
o/“ Adfnrc, p. 231. (Bell. 1896.) 

3089. SEWING AMONG SAVAGES 

— \eedle8 in the Intone Age — New Zealand- 
ers Drill Hole in Glass. — The neatness with 
which the Hottentots, Eskimos, North- 
American Indians, etc., are able to sew, is 
very remarkable, altho awls and sinew's 
would in our hands be but poor substitutes 
for needles and thread. . . . Some cau- 

tious archeologists hesitated to refer the 
reindeer caves of the Dordogne to the Stone 
Age, on account of the bone needles and the 
works of art whii-h are found in them. The 
eyes of the needles especially, they thought, 
could only he made with metallic imple- 
ments. Professor Lartet ingeniously re- 
moved these dfiubts by making a similar 
needle for himself with the help of a Hint: 
hut he might have referred to the fact stated 
by Cook in his first voyage, that the New 
Zealanders smi'ceded in drilling a hole 
through a piece of glass which he had given 
them, using for this purpose, as he supposed, 
a piece of jas])er. — AvEnruY Prehistoric 
Times, ch. la. p. ,^23. (.\., 1900.) 

3090. SEWING OF PRIMITIVE 
WOMAN-1 ’lain sewing among the lowest 
peophvs is an affair of the skin ilressor. 
'they do not, as has been said, make (doth in 
long pieces to be cut \ip ami sewed into gar- 
ments and other useful things. This being 
the fact, the best tailors ought to be sought 
in the arctic regions. And this is true, as 
any one knows who has examined the gar- 
ments of caribou skin, of sealskin, of the 
pelts of the little fur-bearing animals, of the 
iiitc^stines of the larger mammals, wrought 
by the Siberians and the Eskimo. 

Parkas or blouses, trousers or boots, are 
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cut out with stone or metal knives. The 
edges of the parts are whipped together with 
sinews so as to be water-tight. Bits of 
different colored fur are inserted for orna- 
mentation, and, frequently, to save every 
scrap, tlic sempstress will have a hundred 
pieces of skin in a single garment. Her 
needle is a tougli bit of bone working like 
an awl, and her sinew is drawn through with 
a true needle made of bird - bone. Her 
thimble is a bit of tough seal hide drawn 
over the end of the forefinger, tlio in modern 
times they imitate in ivory the white 
woman’s thimble. — ^Mason Origins of Inven- 
tion, eh. 7, p. 248. (S., 1899.) 

3001. SEX AND DIVISION OF LA- 
BOR — Woman the Inventor of the Arts of Peace. 
— Division of labor began with the inv^ention 
of fire-making, and it was a division of labor 
based upon sex. The Avoman stayed by the 
fire to keep it alive, Avhile the man Avent to 
the field or the forest for game. The AA'orld’s 
industrialism and militamw began then and 
there, ^lan has been cunning in devising 
means of killing beast and his felknv man — 
he has been the inventor in e\’ery murderous 
art. The Avonuin at the fireside became the 
burden-bearer, the basket-maker, tlie Aveaver, 
potter, agriculturist, doniesticator of ani- 
mals — in a Avord, the inventor of all the 
peaceful arts of life. — IM asox Wornan\s 
Share in Primitive Culture, prof., p. 7. (A., 
1804.) 

3002. SEX BINDS UNITS INTO 
UNITY — Separates in Order to Unite — God 
Sefteth the Soli to rg in Familirs (Ps. Ixriii, 
G). — By a device the most subtle of all that 
guard the higher evolution of the Avorld — 
the device of sex — Nature accomplishes this 
task of throwing irresistible bonds around 
widely separate things, and e.stablishing 
such sympathies between them that they 
must act together or forfeit the A^ery life of 
their kind. Sex is a paradox; it is that 
which separates in order to unite. The same 
mysterious mesh whicl; Nature threw o\er 
the two separate palms, she thrcAV over the 
few and scattered units which Avere to form 
the nucleus of mankind. — DRrAfMOXi) Ascent 
of Man, ch. 7, p. 243. ( J. P., 1900.) 

3093, SEX, DIFFERENTIATION OF, 
FROM CELL TO SOUL — Knergy, Motion, 
Activity of Male — Passiril y, Gentleness, Pr- 
posc of Female. — Tlie predominating note in 
the male Avill be energy, motion, activity; 
while passivity, gentleness, repose, Avill char- 
acterize the female. These Avoids, let it he 
noticed, psychical tho tl«ey seem, are yet 
here the coinages of physiolog>'. . No vither 
terms indeed Avould dcscrihe the difference. 
Thus Geddes and Thomson: “The female 
cochineal insect, laden Avith reserve prod- 
ucts in the form of the AV'dl-knoAvn pigment, 
spends mudi of its life like a mere qufescent 
gall on the cactus plant. The male, on the 
other hand, in his adult state, is agile, rest- 
less, and short-lived. Now this is no mere 


curiosity of the entomologist, but in reality 
a vivid emblem of what is an average truth 
throiigliout the world of animals — the pre- 
ponderating passivity of the females, the 
freedomness and activity of the males.” 
Rolph’s words, because he Avrites neither of 
men nor of animals, but goes back to the 
furthest recess of Nature and chatacterizes 
the cell itself, are still more significant: 
“ The less nutritive and therefore smaller, 
hungrier, and more mobile organism is the 
male; the more nutritive and usually more 
quiescent is the female.” — Diu mmond As- 
cent of Man, ch. 7, p. 2i)5. (J. P., 1000.) 

30!)4. “SEX OF SOVL Inherent 
Differences in Mental Aetirity of Man and 
Woman. — It has been afiinned by some phi- 
'losopheis that there is no essential differ- 
ence belAvceii tlie mind of a AVoman and that 
of a man, and that if a girl Avcrc subjected 
to the same education as a boy she aa’ouUI 
resemble lum in tastes, feelings, pursuits, 
and powers. To my Jiiiiid it Avould not be 
one Avbit more absurd to allirm that the ant- 
leis of the stag, the human beard, and the 
cock’s comb, are elfeets of etlneatiun. . . . 

The physical and mental diffcuences betAveen 
<lie .‘<cxcs intimate themselves very early in 
lif(‘, and declare themselves mo-^t distinctly 
at puberty. . . . While Avoinan preserves 

her sex, she Avill necessarily b(‘ feebler than 
man, and, having her special bodily and 
mental cbaract(‘rs, Avill have to a certain 
extent her oavii sphere of activity; Avhoro 
she has become thoroughly masculine in na- 
ture, or hei*niaphroditc in mind — AA’heii, in 
fact, she lias pretty avcB divested herself 
of her sex — then she may take his ground, 
and do bis work; but she Avill hav’e lost her 
feminine attractions, and probably also her 
chief feminine functions. — HArnsLKY Body 
and Mind, lect. 1, p. 3;). (A., 1898.) 

3095. SHADOW SEEMING SUB- 
STANCE — A Terrifying Spectacle— Movement 
of Mooids Shadow across the Farth in Solar 
Eclipse — Real Confounded With Apparent 
Motion. — The reader who has ever ascended 
to the Superga, at Turin, Avill recall tlH‘ 
magnifieent vicAV, and ho able to nnderstand 
the go(Kl fortune of an obser\'er (Forbes) 
Avlio once, had the opportunity to Avitness 
tlienee this phenomenon, and under a nearly 
cloudless sky. “ I perceived,” be says, ” in 
the south Avest a black shadoAV like that of a 
storm about to break, which obscured the 
Alps, it Avas the lunar shadow coming lo- 
Avards us.” And ho speaks of the “ stupe- 
faction ” — is bis AVord — caused by the 
s])eetaele. “ I confess.” he continues, “ it 
Avas the most terrifying sight I ever saw. 
As nlAA'ays happens in the ease of sudden, 
silent, unexpected movements, the spectator 
confounds real and relative motion. I felt 
almost giddy for a moment, as tho the mass- 
ive building under me boAA'cd on the coming 
eelipso.” Another Avitness, who had been 
looking at some bright clouds just before, 
says: “The bright cloud I saw distinctly 
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put out like a candle. The rapidity of the 
shadow, and the intensity, produced a feel- 
ing that something material was sweeping 
over the earth at a speed perfectly frightful. 

I involuntarily listened for the rushing noise 
of a mighty wind.’’ — Langley New Astron- 
omy, ch. 2, p. 38. (II. M. & Co.) 

3000. SHELLS, IMPORTANCE OF, 
IN CHRONOLOGY— T/ic Medals of Nature. 
— In the present state of science, it is chiefly 
by the aid of shells that we are enabled to ar- 
rive at these results [determination of geo- 
logical time], for of all classes the Tenfacea 
are the moat generally diffused in a fossil 
state, and inaj’' be called the medals prin- 
cipally employed by Nature in recording the 
chronology of past (*vents. — I.yell Prineiples 
of Geology, bk. i, ch. 13, p. 183. (A. 1854.) 

3097. SHELLS, POMPEIAN, UN- 

CHANGED THROUGH CENTURIES— P/c- 
turcs Preserved — Lines Written hy Vanished 
Hands — Enduring Pecord of the Evanescent. 
— The writings scribbled by the soldiers on 
tho walls of their barracks [at Pompeii], 
and the names of the owhers of each hou^(‘ 
written over the doors, are still perfectly 
legible. The colors of fresco paintings on the 
stuccoed walls in the interior of buihl- 
iiigs are almost as vivid as if th(*y were 
just finished. There are public fountains 
decorated with shells laid out in patterns in 
the same fashion as those now seen in the 
town of Naples; and in tho room of a ])aint- 
<•!*, who was perhaj)s a naturalist, a large <*ol- 
Icclion of shells was found, comprising a 
great variety of ^Mediterranean species, in 
as good a state of jireservation as if they 
had remained for the same number of years 
in a museum. A comparison of these re- 
mains with those found so gencially in a 
fossil state would not assist us in obtaining 
the least insight into the time required to 
produce a certain degree of decomposition or 
mineralization; for, altho under favorable 
circumstances much greater alteration might 
doubtless have been brought about in a 
shorter period, yet the example before us 
shows that an inhumation of seventeen cen- 
turies may sometimes effect nothing towards 
the reduction of .shells to the state in which 
fossils are usually found. — T.yell Principles 
of Geology y bk. ii,\*b. 24, p. 302. (A., 18.54.) 

3098. SHOCK, TRANSMITTED— 

Earthquake Heaves Ocean U’orc on the 
f<horc. — Shortly after the shock [of the 
Chilean earthquake of 1835], a great wave 
was seen from the distance of thr<‘e or four 
miles, approaching in tho middle of the bay 
with a smooth outline; but along the shore 
it tore up cottages and trees, as it swept 
onwards with irresistible force. At the bead 
of the bay it broke in a fearful lino of white 
breakers, which rushed up to a height of 23 
vertical feet above the highest spring-tides. 
Their force must have been protligious, for 
at the fort a cannon with its carriage, esti- 
mated at four tons in weight, was moved 15 


feet inwards. A schooner was left in the 
midst of the ruins, 200 yards from the 
beach. The first wave was followed by two 
others, which in their retreat carried away 
a vast wreck of floating objects. . . . 

The great wave must have traveled slowly, 
for the inhabitants of dalcahuano had time 
to run up the hills behind the town; and 
some sailors pulled out seaward, trusting 
successfully to their boat riding securely 
over the swell, if they could rea(*h it before 
it broke. — Dauwin Naturalist's Voyage 
around the Worlds ch. 14, p. 30.5. (A., 

1808.) 

3099. Wide ILaeh of 

Earthquake of Lisbon — Felt Over Half the 
World — Mighty Ware in West huVus. — The 
area over which this convulsion [tlic earth- 
(juake of Lisbon] extended is very remark- 
able. It has b(‘en computed, says lluinboldt, 
that on the 1st [ofj Xovembci-, 17.5.5, a j)or- 
tioii of the enrtb’s surface four time s greater 
than the extent of Kuro])e was simultane- 
ously shaken. The shock was felt in the 
Alps and on tlie coast of Sweden, in small 
inland lakes on the shores of the Baltic, 
in 'riiuringia, and in the flat country of 
northern (ha many. I'lio thermal s|)rings of 
'Puplilz dried np, and again returned, inun- 
dating everything with wat(‘r discolored l)y 
oclua*. In the islands of Antigun, Barba- 
docs, and ^laitinicjue, in the West Indies, 
where the tide usually rises little more than 
two feel, it suddenly rose above lw<aity feet, 
tho water laang di^c'olorod ami of an inky 
blackness. Tlu* moveam nt was also sensible 
in the great lakes of Canada. At Algiers 
and Fez. in the nortli of .\frica. the agita- 
tion of the earth was as viohait as in Sj^ain 
and Portugal; and at the distance of eight 
leagues from Arorocco. a village' with the in- 
habitants to the number of about 8,000 or 
10,000 persons, are said to have been swal- 
lowed up, the earth afterwards chasing 

over them. — L yktu. Prineiples of Geology^ 
bk. ii, eh. 20, p. 40.5. (A.. 1854.) 

3100. SHORE, INHOSPITABLE— /n- 

sects Hloan Ear Oat to Sea- Off ]*atayonia. 
— W'bcii .seventeen miles off Ca]K' Corrieiites. 
I bad a net overboard to eateli pelagic ani- 
mals, Upon drawing it np. to my surprise 1 
found a considerable number of beetles in it. 
and altlio in the o])en sea. they diet not ap- 
pear much iiijurcd by the salt water. . . . 

.\t first 1 tboiiglit that these insects bad 
been blown from the shore: but upon re- 
flecting that out of the eight specit's four 
were aquatic, and two others partly >0 in 
their habits, it appeared to me most prob- 
able that tlu'V were floated into the sc'a by a 
small stream wliicb drains a lake near Cape 
Corrieiites. On any supjiositioii it is an 
interesting eirenmstanee to find live in- 
sects swimming in the open ocean seventeen 
miles from the nearest point of land. There 
are several accounts of insects having 
been blown off the Patagonian shore. Cap- 
tain Cook observed it, as did more lately 




linillarity 


SCIENTIFIC SIDE-LIGHTS 


626 


Captain King in the “Adventure.” The cause 
probably is due to the want of shelter, both 
of trees and hills, so that an insect on the 
wing, with an off-shore breeze, would be very 
apt to be blown out to sea. — D.\RWIN iVa/- 
uralist’s Vo\faqe around the Worlds ch. 8, p. 
100. (A.. 181K<) 

3101. SHOWER OF VOLCANIC 

ASHES— CaffZe Overwhelmed in Fiery Deluge 
— Modern Catastrophe Throtes Light on 
(icologic Past . — The great crest or cordil- 
lera of the Andes is depressed at the Isthmus 
of Panama to a hoiglit of about 1,000 feet, 
and at the lowest point of separation be- 
tween the two seas near the Gulf of San 
^liguel to 150 feet. What some gtH)gra- 
phers regard as a continuation of that chain 
in Central America lies to the east of a 
series of volcanoes, many of which are ac- 
tive in the provinces of Pasto, Popayan, and 
Guatemala. Coseguina, on the south side 
of the Gulf of Fonseca, was in eruption in 
January, 1835, and some of its ashes fell 
at Truxillo, on the shores of the Gulf of 
Mexico. What is still more remarkable, on 
the same day, at Kingston, in Jamaica, the 
same shower of ashes fell, having been car- 
ried by an upper counter-current against the 
regular east wind which was then blowing. 
Kingston is about 700 miles distant from 
Coseguina, and these ashes must have been 
more tlmn four days in the air, having trav- 
eled 170 miles a day. Eight leagues to the 
southward of the crater the ashes covered 
the ground to the depth of three yards and 
a half, destroying the woods and dwellings. 
Thousands of cattle perished, their bodies 
being in many instances one mass of 
scorched flesh. Deer and other wild animals 
sought the towns for protection ; many birds 
and quadrupeds were found suffocated in 
the ashes, and the neighboring streams were 
strewed with dead fish. Such facts throw 
light on geological Tiionuments, for in the 
ashes thrown out at remote periods from the 
volcanoes of Auvergne, now extinct, we find 
the bones and skeletons of lost species of 
quadrupeds. — Lyetx Principles of Geology, 
bk. ii, ch. 22, p. 340. (A., 1854.) 

3102. SIGHT AND TOUCH NOT 
EQUIVALENT — Recovery from JiUndnem . — 

In regal'd to nur visual eonreptions it may 
be stalcil witli pcrfcil certainty, as tin* 
result of very niiiMcrons observations made 
upon persons who have accpiired sight for 
the first time, that these do not serve for 
the recognition (Ven of those objects with 
which the indivnlual had become most fa- 
miliar through the touch, until the two 
sets of sense-perceptions have been coordi- 
nated by experience. . . . 

^ Thus, in a recently recoidcd ease, in which 
sight was imparted by operation to a young 
woman wbo had beori blind from birth, but 
who had nevertheless learned to work well 
with her needle, when the pair of scissors 
she had been accustomed to use was placed 
before her, tho she described their shape, 


color, and glistening metallic character, she 
was utterly unable to recognize them as 
scissors until she put her finger on them, 
wdien she at once named them, laughing at 
her own stupidity (as she called it) in not 
having made them out before. — C arpenter 
Nature and Man, lect. 6, p. 201. (A., 1889.) 

«1()3. SIGHT NOT EXPtAIHED BY 

MECHANISM ONLY-^3fa<enai Science Can- 
not Account for Consciousness^ Mind, Life . — 
[In comparing the camera with the eye, we 
find a close likeness up to a certain point. 
Alcchanism, physics, and chemistry explain 
the production of the image- in both. But 
smldenly the likeness disappears. There is 
something in vision that mechanism, phys- 
ics, and chemistry cannot explain.] At a 
certain point molecular and chemical change 
is replaced by sensation, perception, judg- 
ment, thought, emotion. We pass suddenly 
into another and wholly different world, 
w'here reigns an entirely different order of 
phenomena. The connection between these 
two orders of phenomena, the material and 
the mental, althq it is right here in the 
phenomena of the senses, and altho we bring 
to bear upon it the microscopic eye of sci- 
ence, is absolutely incomprehensible, and 
must in the very nature of things always 
remain so. Certain vibrations of the mole- 
cules of the brain, certain oxidations, with 
the formation of carbonic acid, water, and 
urea, are on the one side, and there appear on 
the other sensations, consciousness, thoughts, 
desires, volitions. There are, as it were, 
tw’O sheets of blotting-paper pasted together; 
tlie one is the brain, the other is the minfi. 
Certain ink-scratches and ink-blotehings, ut- 
terly meaningless on the one, soak through 
and appear on the other a.s intelligible wri- 
ting. Jlut how or why w’c know not, and 
can never hope even to guess. Certain phys- 
ical phenomena — molecular vibrations, de- 
compositions, and recompositions — occur, 
and there emerge, how’ we know not, psy- 
chical phenomena — thoughts, emotions, cti'. 
.Aladdin’s lamp is rubbed — physical plic- 
nomenon — and the genie appears — psychical 
phenomenon. — Le Comte Right, ch. .3, p. 107- 
(A., 1807.) 

3104. SIGNIFICATION OF LAN- 
GUAGE LEARNED BY DEAF-MUTE- 

Dr. Ifoirc and Ijiara Rridgman. — Dr. llowe 
began lo t(*a(di Laura Bridgman by gnni- 
ming raised letters on various familiar 
articles. The child was tauglit by mere con- 
tiguity to pick out a certain number of 
particular articles when made to feel tin* 
letters. But this was merely a collection of 
particular signs, out of the mass of w"hi(‘h 
the general purpose of signification had not 
yet i)een extracted by the child’s mind. Dr. 
Howe compares his situation at this moment 
to that of one lowering a line to the bottom 
of the deep sea in which T^a lira’s soul lay,.** 
and waiting until she should spontaneously 
.take hold of it and be raised into the light. 
The moment came, “ accompanied by a radi- 
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ant flash of intelligence and glow of joy”; 
she seemed suddei.ly to become aware of the 
general purpose embedded in the dillercnt 
details of all these signs, and from that mo- 
ment her education went on with extreme 
rapidity. — James Psychology^ vol. ii, ch. 22, 
p. 358. (H, H. & Co., 1899!) 

3105. SILENCE IN VACUUM— Sfcmwd 
Demands a Medium. — Sound cannot be 
transmitted through a vacuum, as shown by 
the following familiar experiment made by a 
philosopher named llawksbee as far back as 
1705; Place a bell that is operated by a 
clock-work inside of the receiver of an air- 
pump. This receiver is a large bell glass, 
ground to make an air-tight fit on the bed- 
plate of the air-pump. Suspend the bell 
inside the receiver, by some kind of cord 
that will not transmit sound, and then set 
it to ringing. At first it will ring as loudly 
as tho it w’ere in the open air. Now, work 
the pump and exhaust the air. The sound 
w'ill grow fainter until a nearly perfect 
vacuum is obtained, when the sound will 
cease, altho the hammer is still striking the 
bell the same as at first. Now let the air in 
and the ringing is heard again. — Elisha 
Okay yaturr\s Miracles^ vol. ii, ch. 6, p. 02. 
(F. II. & H., 1900.) 

31 0«. SILENCE PRODUCED BY IN- 
TERFERING SOUNDS — Analogies of Sound 
and Light — Darkness Produced by Adding 
Light to Light. — Thomas Young’s funda- 
mental discovery in optics was that the 
principle of interfcrenco was applicable to 
light. Long prior to his time an Italian 
philosopher, Grimaldi, had stated that under 
certain circMimstances two thin beams of 
light, each of which, acting singly, produced 
a luminous spot upon a white wall, when 
caused to act together, partially (pienched 
each other and darkened the spot. This was 
a statement, of fundamental signilicaiice, but 
it required the discoveries ami the genius of 
Young to give it meaning. How he did so 
will gratlually become clear to you. You 
know that air is compressible; that by 
pressure it can be rendered more dense, and 
that by dilation it can be rendered more 
rare. Properly agitated, a tuning-fork now 
sounds in a manner iuulible to you all, and 
most of ycai know that tin* air through 
which the sound is passing is ])arceled out 
into spaces in which the air is condensed, 
followed by other spaces in which the air is 
rarefied. These condensations and rarefac- 
tions constitute what we call waves of 
sound. You can imagine the air of a room 
traversed by a serit‘s of such waves, and 
you can imagine a second series sent through 
tho same air, and so related to the first that 
condensation coincides with condensation 
and rarefaction with rarefaction. 'Phe con- 
sequence of this coincidence would be a 
louder sound than that produced by either 
system of waves taken singly. But you can 
also imagine a state of things where the 
condensations of the one system fall upon 


the rarefactions of the other system. In 
this case the two systems would completely 
neutralize each other. Each of them taken 
.singly produces sound; both of them taken 
together produce no sound. Thus, by adding 
sound to sound we produce silence, as Gri- 
maldi in his experiment produced darkness 
by adding light to light. — Tyndall Lectures 
on Light, lect. 2, p. 57. (A., 1898.) 

3107. SIMILARITY, ASSOCIATION 

BY — At the Foundation of Reasoning. — After 
the few most powerful practical and esthet- 
ic interests, our chief help towards notic- 
ing those special characters of phenomena 
which, when once possessed and named, are 
uswl as reasons, class names, essences, or 
middle terms, is this association by simi- 
larity. Without it, indeed, the deliberate 
procedure of the scientific man w’oiild be im- 
possible; he could never collect his analo- 
gous instances. But it operates of itself in 
highly gifted minds without any delibera- 
tion, spontaneously collecting analogous in- 
stances, uni ting in a moment what in Nature 
the whole breadth of space and time keeps 
separate, and so permitting a perception of 
identical points in the midst of different cir- 
cumstances, which minds governed wholly 
by the law of contiguity could never begin 
to attain. — James Psychology, vol. ii, ch. 
22, p. 347. (H. H. & Co., 1899 ) 

3108. SIMILARITY OF INVENTIONS 

— How Far Denoting Unity of Raee. — It is 
agreed, then, by all that certain kinds of 
similarity may exist in regions wide apart 
independently when the occasion arises and 
the environment permits. It is also ad- 
mitted that things may be so similar as to 
allow no doubt that they were created under 
tlu- inspiration of the same teachers. There 
is, then, a criterion, a houtidary line, not 
definitely fixed, perhaps, but a fence between 
those so-called similarities that arise inde- 
pcmlently and those which show accultura- 
tion of some kind. This fence must be 
largely psychologi cal. 

The question, 1 repeat, is not one of 
origins at all. but one of the number, kinds, 
and degrees of similarities in the artificiali- 
ties of life. For example, the invention of 
the caime is a natural, human process; the 
bark canoe is environmental, the bireh-bark 
canoe is eulture-histori(*al. But what should 
we say of the .Amur and the Columbia Biver 
types, each pointed Inmeath the water like 
a monitor and unlike any other species? 
Surely these must have some kind of accul- 
turation. Now, if it be found that the 
Columbia stock and the Amur people have 
also the same name for their pointed canoes, 
and a multitude of other coordinated like- 
nesses, then kinship of blood or nationality 
is ])roclaimod. — AT ason Sirnilarit in (Cul- 
ture. from the .\meriean Anthropologist. 
vol. viii, p. 115. 

3100. SIMILARITY THE FOUNDA- 
TION OF SCIENCE, AS OF WIT— 

Inrolrrs Hard IForA*. — The first discovery of 
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a new law is the discovery of a similarity 
w’hich has hitherto been concealed in the 
course of natural pro<*esses. It is a mani- 
festation of that which our forefathers in a 
serious sense described as “ wit ” ; it is of 
the same quality as the hijyhest perform- 
ances of artistic perception in the discovery 
of new types of expression. It is something 
which cannot be forced, and which cannot 
be acquired by any known method. Hence 
all those aspire after it who wish to pass as 
the favored children of genius. It seems, 
too, so easy, so free from trouble, to get by 
sudden mental Hashes an unattainable ad- 
vantage over our contemporaries. The true 
artist and the true inquirer know that 
great Avorks can only be produced by hard 
work. — H elai HOLTZ Popular Lectures, Icct. 
5, p. 227. (L. (L & Co., 1S9S.) 

3110. SIMPLICITY OF METHOD— 

Opens Way to Marvelous Jxvsult — Maynct- 
ism Converted info t'Aeetric Light — Fara- 
day's Frperiment. — In tlie fall of 1S.‘H, 
Professor Faraday announced that from a 
magnet he had obtained electricity. On the 
8th of February, 1S:I2, he entered in his note- 
book: “This evening, at Woolwich, experi- 
mented Avith magnet’ and for the first time 
got the magnetic spark myself. . . .“ 

Next day he repeated this experiment, 
and then, as Avas his habit, inviteil some of 
his fiiends to see the iicav light. He had a 
piece of soft iron, surrounded by coils of 
Avire insulated Avith calico and tied by com- 
mon string. When he touched the ])ole of a 
magnet Avith the soft iron, the ends of the 
coil, as he says, opened a little, and a spark 
passed beiAveen them. An electrical <*urrent 
had been caused in the coil. — F.\rk Bexja- 
Mix Age of Fleet rieitif, ch. 7, j). 88. (S., 

1807.) ^ 

3111. SIMPLICITY OF SCIENTIFIC 
DISCOVERY— Forms of J.enves Modified hy 
Fnvironment . — In the year ISol, during a 
country ramble in Avhich the structures of 
plants had been a topic of con\Trsation Avith 
a friend — Mr. G. 11. Lewes — 1 happened to 
pick up the leaf of a buttercup, and. draw- 
ing it by its footstalk through iny fingers 
so as to thrust together its deiqily cleft divi- 
sions, observed that its palmate and almost 
radial form Avas changed into a bilateral 
one; an<l that Avere the divisions to grow 
together in this iicav position, an ordinary 
bilateral leaf Avould result. Joining this ob- 
servation Avith the familiar fact that leaves, 
in common Avith the, larger members of 
plants, habitually turn themselves to the 
light, it occurred to me that a natural 
change in the circumstances’ of the leaf 
might readily ‘Cause such a modification of 
form as that Avhich I had produced artifi- 
cially. If, as they often do Avitli idant*^, soil 
and climate were greatly to change the habit 
of the buttercup, making it branched and 
shriiblike, .and if these palmate leaves Avere 
thus much overshadowed by one another, 
would not the inner segments of the leaves 


grow tOAwards the periphery of the plant 
Avhere the light A\^as greatest, and so change 
the palmate form into a more decidedly 
bilateral form? Immediately 1 began to 
look round for evidence of the relation be- 
tween the forms of leaves and the general 
characters of the plants they belong to, and 
soon found some signs of connection. Cler- 
tain anomalies, or seeming anomalies, how- 
ever, prevented me from then puisuing the 
inquiry much further. .But consideration 
cleared up these difliciilties; and the idea 
afltu Avards Avidened into the general doctrine 
[of morphological development] here elab- 
orated. — S pp:n(’eii Biology, pt. iv, ch. 0, p. 
ICO. (A., 1900.) 

3112. The Counting of 

Bun-spots Beveals Bolar Period. — Ihuiodie- 
ity of the manifestation of solar activity 
is a fact now proved with the most unques- 
tionable certainty. It Avas discovered by 
him who first thought of counting the spots 
on the sun. \Miat a beautiful lesson for 
astronomical amateurs! How discoveries 
may be thus made by simple curiosity or by 
perseverance! What could apparently bt? 
more childish than the idea of amusing one- 
self by counting ev(*ry day the spots on the 
sun? Xeverthcles.s, the name, of Schwabe 
will remain inscrib(‘d in the annals of as- 
tronomy for having thus discovered this 
mysterious ])eriod of eleven year.s in the 
variation of the solar spots. — Fr..\MArARio.\ 
Popular Astronomy, bk. iii, ch. o. p. 284. 
(A.) 

3113. SINGING A PLEASURE TO 
SONG-BIRDS — BrUtianey of Color Does Sot 
Accompany Musical Poxver. — The act of 
singing is evidtmtly a pleasurable one; and 
it [>robably serves as an outlet for super- 
jibundant nervous onerg>’ ami (‘xcitement, 
just as dancing, singing, and field sports do 
with us. It is suggestiA’e of this view that 
the exercise of the A'(K*al poAAcr seems to be 
coinjileinentary to the dcATlopment of acces- 
sory jilurnes and ornaments, all our finest 
singing birds being plainly colored, and Avith 
no <Test.s, neck or tail plumes to dis])lay, 
Avliile the gorgeously ornamented birds of 
the tropics have no song, and those Avhich 
<*\pend much energy in display of plumage, 
as the turkey, peacock, birds of [laradise, 
and humming-birds, have comparatively an 
insignificant development of A'oice. — Wal- 
lace Darwinism, cb. 10, p. 102. (Hum.) 

3114. SINGLENESS OF THEORY 
SOUGHT IN MEDICINE— A Diseases To 
Be Uefrrrcd to One Cause — “ The Four Car- 
dinal Fluids.** — What AA^as not right Avas the 
[old] delusion that it was more scientific to 
refer all diseases to one kind of explanation 
than to several. What was called the “ soli- 
dar pathology ’’ Avanted to dcduei* everything 
from the altered mechanism of the solid 
parts, especially from their altered tension; 
:roni the strietum and laxum, from tone 
and Avant of.tonoj and afterwards from 
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strained or relaxed nerves and from obstruc- 
tions ill the vessels. HumcMial pathology 
was only acquainted with alterations in 
mixture. 'Fhe four cardinal fluids, repre- 
sentatives of the classical four elements, 
blood, phlegm, black and yellow gall; with 
others, the acrimonies or dyscrasies, which 
had to be expelled by sweating and purging, 

. . . all these >vere elements of their 

chemistry.— Helmholtz •Pojmlar Lectures^ 
lect. 5, p. 210. (L. G. & Co., 1808.) 

size relative— 7>^ercwccm 

Point of Men: — Microscopic Objects Pc- 
(jarded as I mmcnse*—To two men, one edu- 
cated in the school of the senses, having 
mainly occupied himself with observation; 
the other educated in the school of imagina- 
tion as well, and exercised in the conceptions 
of atoms and molecules to which we have so 
frequently referred, a hit of matter, say 
of an inch in diameter, will present 
itself ditrerently. The one descends to it 
from his molar heights, the other climbs to 
it from his molecular lowlands. To the one 
it appears small, to the other large. So, 
also, as regards tlie ap])reciation of the most 
minute forms of life revealed by the micro- 
scope. T'o one of the men these naturally 
appear <c)ntcrminous with the ultimate par- 
ticles of matter; there is hut a step from 
the atom to the organism. The other dis- 
cerns numberless organic gradations between 
both. ( om])are<l with his atoms, tlie small- 
est vibrios and bacteria of the microscopic, 
field are as b(‘liemoth and leviathan. — T y.\- 
i).\T.L Pruf/niriiifi of t^cicnct\ vol. ii, eh. 8. p. 
124. (A., *1807.) 

aiio. Di7nf'7}sio7}s of Siw- 

spots — One Spot .Uiglit Engulf the Earth , — 
The dimensions of sun-spots are sometimes 
enormous. Many groups have been observed 
covering areas of more than one humlred 
thousand miles square, and single snots 
have been known to measure f<irty or tifty 
tliousand miles in diameter, the central 
umbra ah>ne being twenty-five or thirty 
tliousand miles across. A s])ot, however, 
measuring thirty thousand miles over all, 
would be consi(h*red large rather than small. 
—Young The Sun, eh. 4, p. 120. (A., 1808.) 

81 1 7. SKELETON ADORNED WITH 
JEWELS — Mother and Babe PeriMi Together 
— Penmins at Pompeii . — A very small num- 
ber of skelf tons have been discovered in either 
city f llerculaneuip or Pompeiil ; and it is 
clear that most of the inhabitants not only 
found time to escape, but also to carry Avith 
them the principal part of their valuable ef- 
fects. In the barracks at Pompeii Avere the 
skeletons of tAvo soldiers chained to the 
stocks, and in the vaults of a country house 
in the suburbs AA’cre the skeletons of seven- 
teen persons, Avho appear to have tied there 
to escape from the shoAA’er of ashes. They 
Avere found enclosed in an indurated tuit, 
and in this matrix A\'as preser\’ed a perfect 
cast of a Avoman, perhaps tli{* mistress of 


the house, Avith an infant in her arms. Al- 
tho her form Avas imprinted on the rock, 
nothing but the bones remained. To these a 
chain of gold was suspended, and on the 
fingers of the skeletons were rings Avitb 
jewels. Against the sides of the same vault 
Avas ranged a long line of earthen ainphone. 
— Lyell Principles of (Jcology, bk. ii, ch. 24, 
p. 391. (A., 1854.) 

8118. SKEPTICISM, PSYCHOLOGIC- 
AL, CONTRADICTS ITSELF— Dat/y andMo- 
ralily Pc^nain — Truth of Skeptical Denial 
Assumed. — If you repeat again and again 
that there are only relative laAVS, no abso- 
lute truth and beauty and morality, that 
they arc changing products of the outer 
conditions without binding power, you con- 
tradict yourself by the assertion. Do you 
not demand already for your skeptical 
denial that at least this denial itself is an 
absolute truth? And Avhen you discuss it, 
and stand for your conviction that there is 
no morality, docs not this involve your ac- 
knoAAledgment of the moral laAV to stand for 
one’s conviction? . . . Psychological 

skepticism contradicts itself by its preten- 
sions; tlicre is a truth, a beauty, a morality, 
AA'hich is independent of psychological condi- 
tions. — ]\Ii'XsTKimKUG Psychology and Life, 
p. 17. (H. M. & Go., 1800.) 

8 1 1 D. SKETCH OF CREATIVE PUR- 
POSE IN EARLY FOSSILS— The.se early 

types seem to sketch in broad, general cliar- 
acters the creatiA'e ]>urpose, and to include 
in the first average expr(‘ssion of the plan 
all its structural possibilities. The crinoid 
forms include the thought of the modern 
starfislies and sea-urcli in?^ : tlie simple cham- 
bmrd of the Silurian anticipate the 

more complicated structure of the later ones; 
the trilobite'> give the most comprehensiA^e 
exj)n*ssion of the articulate type, while the 
early fishes not only prophesy the reptiles 
Avhich arc to come, but also hint at birds 
and cAcn at mammalia by their embryonic 
development and their mode of reproduction. 
— Agassiz Oeoloaical Sketches, ser. i, ch. 2, 
p. 58. (IT. M. & Go., 189(1.) 

8120. SKILL OF PRIMITIVE MAN 
IN STONE-WpRKING— Civilized 
Man To Attain. — Easy as it may seem to 
make such tlakes as these [])rehistoric flint 
specimens], a little practise Avill eonvinee 
any one Avho attempts to do so, that a cer- 
tain knack i.s required; and a gun-flint 
maker at Brandon told me that it took 
liim tAVO years to aeipiire the art. It is also 
necessary to bo careful in selecting the flint. 
It is therefore evident that these tlakes, sim- 
ple as they may appear, are ahvays the Avork 
of man. To make one, the flint must be 
held firmlv, and then a considerable force 
must he applied, either by pressure or by 
bloAvs repeated three or four times, but at 
least three, and given in certain slightly dif- 
ferent directions, Avith a certain doflnite 
force; conditions AAdiich could scarcely occur 
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by accident; so that a flint flake, simple 
as it may seem to the untrained eye, is to 
the antiquary as sure a trace of man as 
the footprint in the sand was to Robinson 
Crusoe. — Avebury Prehistoric Times, ch. 4, 
p. 83. (A., 1900.) 

3121. SKINS AS CLOTHING— Woman 

the Dresser of Ancient Times. — If aught 
in the heavens above, or on the earth be- 
neath, or in the waters wore a skin, sav- 
age women were found on examination to 
have had a name for it, and to have suc- 
ceeded in turning it into its primitive use 
for liiiman clothing, and to have invented 
new uses undreamed of by its original 
owner. ... As any taxidermist, or farm- 
er’s boy, for that matter, knows, there are 
hosts of birds and flsh and small mammals 
whose hides need only to be drawn ofl’ and 
dried wrong side out in the sun to be com- 
pletely cured. The furrier has his way of 
keeping out the destructive inse^ds, and the 
taxidermist knows the virtues of arsenical 
soap; but away on the boundaries of time 
or civilization the harmonies of Nature had 
not been so much disturbed, hence there 
was not such trouble with insect pests. 
Furthermore, the garment or what-not was 
in daily use until it was worn out, so there 
was poor chance for moths or dermestids. — 
Mason Woman^s Hhare in Primitive Cul- 
ture, ch. 4, p. 71. (A., 1894.) 

3122. SKULL, PREHISTORIC, 

MIGHT HAVE BELONGED TO A PHI- 
LOSOPHER — Xo Mark of Degradation in 
Engis Ekull . — Taking the evidence as it 
stands, and turning first to the Engis skull, 
I confess I can find no character in the re- 
mains of that crani\im which, if it were 
a recent skull, would give any trustworthy 
clue as to the race to which it might ap- 
pertain. Its contours and measurements 
agree very well with those of some Austra- 
lian skulls which I have examined, and es- 
pecially has it a tendency toward that occip- 
ital flattening, to the great extent of which 
in some Australian skulls I have alluded. 
But all Australian skulls do not present 
this flattening, and the superciliary ridge 
of the Engis skull is quite unlike that of 
the typical Australians. On the other hand, 
its measurements agree equally well with 
those of some European skulls. And as- 
suredly there is no mark of degradation 
about any part of its structure. It is, in 
fact, a fair average human skull, which 
might have belonged to a philosopher or 
might have contained the thoughtless brains 
of a savage. — IT uxt.ey Mods .Place' in \a- 
ture, p. 253. ( Hum ) 

3123. SKY, ARTIFICIAL— Cowposfte 

Particles Too Email for Microscope — Infini- 
tesimal Minuteness. — Into an experimental 
tube [ introduce a new vapor, . . . and 

add to it air which has been permitted 
to bubble through dilute hydrochloric aci<l. 
(.)n permitting the elc^-tric beam to play 


upon the mixture, for some time nothing 
is seen. The <iehemical action is doubtless 
progressing, and condensation is going on; 
but the condensing molecules have not yet 
coalesced to particlessuflicicntly large to scat- 
ter sensibly the waves of light. . . . The 
particles here generated are at first so small 
that their diameters do not probably exceed 
a millionth of an inch; while to form each 
of these particles whole crowds of mole- 
cules are probably aggregated. Helped by 
such considerations, our intellectual vision 
plunges more profoundly into atomic Na- 
ture, and shows us, among other things, how 
far we are from the reafization of Newton’s 
hope that the molecules might one day be 
se€*ii by means of microscopes. While 1 am 
speaking, you observe this delicate blue color 
forming and strengthening within the ex- 
perimental tube. No sky-blue could exceed 
it in richness and purity; but the particles 
which produce this color lie wholly beyond 
our microscopic range. A uniform color is 
here developed, which has as little breach 
of continuity — which yields as little evidence 
of the individual particles concerned in its 
production — as that yielded by a body whose 
color is due to true molecular absorption. 
This blue is at first as deep and dark as 
the sky seen from the highest Alpine peaks, 
and for the same reason. But it grows 
gradually brighter, still maintaining its 
blueness, until at length a whitish tinge 
mingles with the pure azure, announcing 
that the particles are now no longer of that 
infinitesimal size which scatters only the 
shortest weaves. — Tyndall Heat a Mode of 
Motion, lect. 16, p. 490. (A., 1900.) 

' 3 1 24. SKY, CLOUDLESS, CONTAINS 

DUST-PARTICLES — Matter from All Landn 
and from Celestial Spaces. — Something, then, 
in a cloudless sky still exists to reflect the 
rays toward us, and this something is made 
up of separately invisible specks of dust and 
vapor, but very largely of actual dust, which 
probably forni!^ the nucleus of each mist- 
particle. That discrete matter of some kind 
exists here has long been recognized from 
the phenomena of twilight; but it is, 1 
think, only recently that we are coining to 
admit that a shell of actual solid particles 
in the form of dust probably encloses# the 
whole globe, up to far above the highest 
clouds. 

In 1881 the wTiter had occasion to con- 
duct a scientific expedition to the highest 
point in the territories of the United States, 
on one of the summits of the Sierra Nevadas 
of Southern (’alifornia,which rise even above 
the Rocky Mountains. . . . Yet even 

above here on the highest peak, wdiere we 
felt as if standing on the roof of the con- 
tinent and elevated into the great aerial 
currents of the globe, the telescope showed 
particles of dust in the air, which the geol- 
ogists d'^'emed to have probably formed part 
oMbe soil of Uliina and to have been borne 
across the P;jcifie, but which also, as we 
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shall see later, may owe something to the 
mysterious source of the phenomena [me- 
teors] already alluded to. — Langley The 
New Astronomy^ ch. 6, p. 179. (H. M. & 

Co., 189(i.J 

3125, SKY COMBINES ALL COLORS 

— Blue Not Solcy hut Predominant — tSmall- 
cat Particles Reflect Smallest Waves . — In 
the case of water, for example, a pebble will 
intercept and reliect a larger fractional part 
of a ripple than of a larger wave. We liave 
now to imagine light-undulations of difler- 
ent dimensions, but all exceedingly minute, 
passing through air* laden with extremely 
small particles. It is plain that such par- 
ticles, tho scattering portions of all the 
waves, will exert their most conspicuous 
action upon the smallest ones; and that the 
color-sensation answ'ering to the smallest 
waves — in other words, the color blue — will 
be predominant in the scattered light. This 
harmonizes perfectly with what we ob- 
serve in the firmament. The sky is blue, 
but the blue is not pure. On looking at the 
sky through a spectroscope we observe all 
the colors of the spectrum; blue is merely 
the predominant color. — Tyndall Fragments 
of Scienccy vol. i, ch. 5, p. 138. (A., 1807.) 

31 2«, SLAVERY DEGRADES THE 
MASTERS — Slave-making Ants Powerless to 
Help or Feed Themsclrcs. — Polycrgus rufes- 
ecAs present a striking lesson of the degra- 
ding tendency of slavery, for these ants have 
become entirely dependent on their slaves. 
Even their bodily strueturc has undergone 
a change; the mandibles have lost their 
teeth, and have become mere nippers, deadly 
weapons, indeed, but useless except in war. 
They have lost the greater part of their in- 
stincts: their art, that is, the power of 
building; their domestic habits, for they 
show no care for their own young, all this 
being done by the slaves; their industry 
— they take no part in providing the daily 
supplies; if the colony changes the situation 
of its nest, the masters are^ll carried by 
the slaves on their backs to the new one; 
nay, they have even lost the habit of feed- 
ing. Huber placed thirty of them with 
some larvae and pupie and a supply of honey 
in a, box. “ At first,” he says, “ they ap- 
peared to pay some little attention to the 
larvsc; they carried them here and there, 
but presently replaced them. ^lore than one- 
balf of the Amazons died of hunger in less 
than two days. They had not even traced 
out a dwelling, and tho few ants still in 
existence were languid and without strength. 
I commiserated their condition, and gave 
them one of their black companions. This 
individual, unassisted, established order, 
formed a chamber in the earth, gathered 
together the larv.T, extricated several young 
ants that were ready to quit the condition 
of pupa*, and preserved the life of the re- 
maining Amazons.” — Avehury AntSy Bees, 
and Wasps, ch. 4, p. 82. (A.,. 1900.) 


3127. “ SLEEP » OF PLANTS— Pwr- 

pose Not the Same as in Sleep of Animals . — 
The so-called sleep of leaves is so conspicu- 
ous a phenomenon that it was obscrvtMl as 
early as the time of Pliny; and since Lin- 
naeus published his famous essay, “ Soiimus 
Plantaruin,” it has been the subject o< sev- 
eral memoirs. .Many flowers close at night, 
and these are likewise said to sleep; but we 
are not here concerned with their move- 
ments, for altho efi'cctcHl by the same mecha- 
nism as in the case of young l(‘aves, namely, 
unequal giowth on the opposite sides (as 
first provefl by PfetTcr), yet they ditler 
essentially in being excited chiefly by changes 
of temperature instead of light, and in 
being elfected, as far as we can judge, for 
a different purpose. Hardly any one sup- 
l>oses that there is any real analogy between 
the sleep of animals and that of plants, 
whether of leaves or flowers. — Darwin ]*ow- 
er of Movement in Plants, ch. 0, p. 283. 
(A., 1900.) 

3 1 28. SLEEP THE REPOSE OF THE 
BRAIN — Rest of Voluntary and Involuntary 
Muscles Compared. — All parts of the body 
w'hich are the seat of active change require 
periods of lest. Tlie alternation of work 
and rest is a necessary condition of their 
maintenance and of the healthy perform- 
ance of their functions. These alternating 
periods, however, differ much in duration in 
different cases; but, for any individual in- 
stance, they preserve a general and rather 
close uniformity. Thus, as before mentioned, 
the. periods of rest and work, in the ease 
of the heart, occupy, each of them, about 
half a second; in tho case of the ordinary 
respiratory muscles the periods are about 
foui or five times as long. In many eases, 
again (as of the voluntary muscles during 
violent exercise), while the perimls during 
active exertion alternate very frequently, 
yet the expenditure goes far ahead of the 
repair, and to compensate for this an after- 
repose of some hours becomes necessary, 
the rhythm being less perfect as to time 
than in the cas<* of the. muscles concerned 
in circulation and respiration. 

Obviously, it would be impossible that 
in tho ca^.e of the brain there should be short 
periods of activity and repose, or in other 
words, of conseiousness and unconsciousness. 
The repose must occur at long intervals, and 
it must therefore be proportionately long. 
Hence the necessity for that condition W’hich 
we call “ sleep,” a condition which, seeming 
at first ^iglit exceptional, is only an unusuai- 
ly perfect example of what occurs, at vary- 
ing intervals, in every actively working por- 
tion of our bodies. — Baker* Handbook of 
Physiology, vol. ii, ch. IS, p. 13.'>. (W. W., 

issr>.) 

3120. Withdrawal of 

Blood l.eaving Brain Am mic —Parallel of 
Sirooning. — A temporary abrogation of the 
functious of the cenduum imitating sleep 
may occur, in the case of injury or disease. 
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as the consequence of two apparently widely 
different conditions. Insensibility is equally 
produced by a deficient and an excessive 
quantit}^ of blood within the cranium 
(coma) ; b»it it was once supposed that the 
latter offered tlie truest analo^jy to the nor- 
mal fondition of the brain in sleep, and in 
tlie absence of. any proof to the contrary 
the brain was said to be during slci‘p con- 
gested. Dire(“t experimental inquiry has led, 
however, to the opposite conclusion. 

By exj)osing, at a circumscribed spot, the 
surface of tlie brain of living animals, and 
protecting the exposed part by a watch- 
glass, Durliam was able to prove that the 
brain becomes visibly paler (anemic) during 
sleep; and the anemia of the optic disk duis 
ing sleep, observed by Hughlings Jackson, 
may be taken as a strong confirmation, by 
analogy, of the same fact. — Baker Uand- 
hook of Physiology, vol. ii, ch. 18, p. 135. 
(W. W., 1885.) 

8180. SLOWNESS OF ACTION OF 

TITANIC FORCES— frrrtduuZ Growth of Con- 
tinents — luntli lieluiviny Sow Substantialli/ 
as in Former Ages. — When geologists began 
to unravel the earth’s history, they were 
naturally led to suppo.se that the present 
was a time of unusual repose, the earlier 
ages having been periods when the forces 
which affect the earth were in a state of 
often ri'curring and violent activity. As 
long as the observer was compelled to con- 
ceive the construction of the world to have 
been accomplished in a few thousand years, 
it was inevitable that he should a.ssume 
a certain violence Jii th(‘ develoj)ment of the 
earth’s features. Gradually the fancy for 
startling theories concerning the past his- 
tory of thi'^ sphere ^^hich led »to these views 
has, umlcr the influence of b(>tter knowledge, 
been put a-^ide. Geologists now" believe that 
the continents have grown slowly from the 
seas, and that the mountains, with all their 
exhibitions of titanic energy, have likewise 
gradually ecmie to their present state — in 
a word, that the crust of the earth behaves 
at the present day substantially as it has 
acted at all stages in its history, since life 
came upon it. — S iialkr Satnrr and Man in 
America, cli. 4, p. 131. (S., 1899.) 

8181. SMOKE AS A PRESERVATIVE 
OF FOOD AMONG SAVAGES- fSinoke as 
a })reservative of food is a vely early in- 
vention. No sight is more common in a 
.savage hut Gum that of a frame suspended 
over the fire in the centcT of the cabin for 
holding fish or meat to be dried out and 
smoked for f<iturc mse. It will be readily 
seen that this was a potent factor in the 
increase of longevity, not only securing pro- 
visions for time of famine, but eliminating 
a portion of the noxious creatures that prey 
on subsistence and shorten life. — Mahon 
Origins of Invention, ch. 3, p. lOi. (S, 
1899.) 


3132. SNOW HOLDS WATER IN 
STORE — Gradual DiatribiUion m Place of Tor- 
rents and Floods , — In mountainous regions 
it [snow] accumulates moisture that might 
otherwise have fallen in repeated torrents, 
tearing the soil from the mountainsides, 
inundating the valleys, and spending almost 
all its energy in destruction, and allows that 
moisture to be stored up for future use, 
to feed the streams that water the valleys, 
and B) keep them filled with comparative 
regularity and constancy. In . level coun- 
tries it performs a similar service in another 
way, keeping the underlying ground re- 
freshed with water that trickles from the 
snow as it is slowly melted from underneath 
by the warmth of the earth itself. — Chis- 
holm Saturc-Studics, p. 31. (Hum., 1888.) 

8188. SNOW-CRYSTALS ON MOUN- 
TAINTOPS — Prisms Like Delicate Needles — 
Type Preserved through All Change . — On the 
tops of mountains and in high latitudes, 
where the snov/ falls through the air at a 
very low temperature, the particles may 
take the form of extremely delicate needles, 
or may seem to resemble a fine white dust. 
But tliese ncedlc.s, on a close examination, 
arc found to be minute six-sided prisms, the 
sides of which are inclined to one another 
at precisely tlie same angle as would be 
formed by two line.s joining the ends of 
thre<^ adjoining rays in an ordinary sn®w- 
ilake; and the particles of snow-dust may 
generally he found on examination with a 
lens to show at lea.st the minute beginnings 
of rays such as art‘ Si*en in more elaborate 
forms. Some of the beauty may be want- 
ing, but the exquisite niathomatical regu- 
larity is always there. It is this regularity 
which makes the form of a snowflake more 
wonderful, as we have said, than the form 
of the rain-drop. Wonderful it will always 
remain, even tho .science should ultimately 
he able to explain the general laws under 
which particles of water assume thi.s form 
in freezing.— ^HLSHOLM Nature-Studies, j). 
20. (Hum., 1889.} 

8184. SOAP-BUBBLE A UTENSIL 
OF SCIENCE— iVi8?nal!tc Colors Shown in 
Films . — Any film whatever will produce 
these colors. The film of air between two 
plates of glass squeezed together exhibits, 
as shown by Hooke, rich fringes of color. 

. . . Nor is even air necessary; the rup- 

ture of optical continuity suffices. Rmitc 
with an ax the black, transparent ice — ^black 
because it is pure and of great depth — under 
the moraine of a glacier; you readily pro- 
duce in the interior flaws which no air can 
reach, and from tliese flaws the colors of 
thin plates sometimes break like fire. But 
the source of most historic interest is, as 
already stated, the soap-bubble. With one 
of those mixtures employed by the eminent 
blind );hilosopber Plateau in his researches 
oh the cohesion figures of thin films, we ob- 
tain in still air a bubble ten or twelve inches 
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in diameter. You may look at the bubble 
itself, or you may look at its projection 
upon the screen; rich colors arranjijed in 
zones are, in both cases, exhibited. Render- 
ing the beam parallel, and permitting it to 
impinge upon the sides, bottom, and top of 
the bubble, gorgeous fans of color over- 
spread the screen, rotating as the beam 
is carried round the circumference of the 
bubble. By this experiment the internal 
motions of the film are also strikingly dis- 
played. [See Colors of Thin Plates; 
Films; Light.] — Tyndall Lectures on 
Light, lect. 2, p. 67. (A., 1898.) 

3 1 35. SOCIABILITY A PROTECTION 

— Gregarious Mammals Dominate the World 
— Cooperation and Sympathy Begin in the 
Lower Realm. — Run over the names of the 
commoner or more dominant mammals, and 
it will be found that they are those which 
have at least a measure of sociability. The 
cat tribe excepted, nearly all live together in 
herds or troops — the elephant, for instance, 
the buffalo, deer, antelope, wild goat, sheep, 
wolf, jackal, reindeer, hippopotamus, zebra, 
hyena, and seal. These are mammals, ob- 
serve — an association of sociability in its 
highest developments with reproductive 
specialization. Cases undoubtedly exist 
where the sociability may not be referable 
primarily to this function ; but in most the 
cluef cooperations are centered in love. So 
advantageous are all forms of mutual serv- 
ice that the question may be fairly asked 
whether after all cooperation and sympathy 
— at first instinctive, afterwards reasoned — 
are not the greatest facts even in organic 
Nature? — Drummond Ascent of Man, ch. 7, 
p. 238. (J. P.,1900.) 

3136. SOCIETY, MAN DEPENDENT 

ON— Man in himself is a defenseless, help- 
less creature. No other animal continues so 
long in a state of infancy, no other exists 
so long before obtaining its teeth, no other 
so long before it is able to atand, no other 
arrives so late at puberty. Even his great- 
est advantages, reason and speech, are but 
germs that develop not spontaneously, but 
only by means of external assistance, culti- 
vation, and education. This necessity of 
assistance and his numerous urgent wants 
prove the natural destination of man for 
social connections. — Blu men bach Manual 
of Natural History, § 4, p. 35. 

3137. SOIL PILED UP BY WORMS 

— Materials Digested into Fertility . — 
Worms have played a more important part 
in the history of the world than most per- 
sons would at first suppose. In almost all 
humid countries they are extraordinarily 
numerous, and for their size ]iossess great 
muscular power. In many parts of England 
a weight of more than ten tons (10,516 kilo- 
grams) of dry earth annually passes 
through their bodies and is brought to the 
surface on each acre of land; so that the 



whole superficial bed of vegetable mold 
passes through their bodies in the course of 
every few years. From the colla])sing of the 
old burrows the mold is in constant tho slow 
movement, and the particles composing it 
are thus rubbed t()gethcr. By these means 
fresh surfaces are continually exposed the 
action of the carbonic acid in tiie soil, and 
of the humus acids which appear to be still 
more efiicient in the decomposition of rocks. 
The generation of the humus acids is ])io!)- 
ably hastened during the digestion of tlie 
many half-decayed leaves which w'orms con- 
sume. Thus the particles of earth, forming 
the superficial mold, are subjected to condi- 
tions eminently favorable for their decompo- 
sition and disintegration. IVloreover, the 
particles of the softer rocks sulT(*r some 
amount of mechanical trituration in the 
muscular gizzards of worms, in which small 
stones serve as mill-stones. — Darwin For- 
mation of Vegetable Mould, eh. 7. p. 89. 
(Hum., 1887.)' 

3 1 38. SOILS, EXHAUSTION OF— Ro- 

tation of (^rops Scientific — Practise in Ad- 
vance of Science. — We know that a virgin 
soil cropped for several years loses its pro- 
ductive powers, and without artificial aid 
becomes unfertile. For example, through 
this exhaustion forty bushels of wheat per 
acre have dwindled to seven. Rotation of 
crops is an attempt to meet the problem, 
and the four-course rotation of turnips, bar- 
ley, clover, and wheat witnesses to the fact 
that practise has been ahead of science in 
this matter. — Newman Bacteria, ch. 5, p. 
161. (0. P. P., 1809.) 

31 30. SOILS FERTILIZED BY BAC- 
TERIA — Futw^ Agrinilturist Wifi Inoculate 
His Fields with the Most Useful Germs . — 
Exj)eriments which are now conducting seem 
to indicate that there are great ditTereneos 
in the vitality and nitrifying ability of dif- 
ferent nitrobacteria. It is tlic present w'ork 
of the chemist to compare, the activity of the 
nitrifying organisms existing in the soils of 
widely separated localities and to isolate, if 
possible, those which show the highest qulili- 
tics. When this shall have been accom- 
plished, the novel practise Avill be seen of 
practical farmers inoculating their fields 
with minute ea])illary tubes containing a 
colorless liquid in almost an unweighably 
small quantity, in wdiieh are found invisible 
organisms by whose multiplication the fer- 
tilities of broad acres are to be increased. 
As the surgeon now prepares fuirticles of 
virus which, when inserted into t])e system, 
produce immunity from contagious disease, 
so the farmer, by a similar s])ecics of inocu- 
lation. wdll render possible in his soil the 
growth of organisms which will increase 
the quantity and value of his (uops. — W iley 
Relations of Chonisiry to 1 rial Prog- 
ress f. Undress at Purdue nirersitu, Lafay- 
ette, Ind., May. ISitti, p. 38). 
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3140, Nitrogen Essential 

to Fort Hit If of i^oils — Bacteria i!icisie ^'itro- 
gen of Air and Fix It in the Forth. — A more 
inipartaiil factor of soil fertility is its iiitro- 
{>cn content, without wiiieh it is completely 
barren. The origin of these nitrofren ingre- 
dients has been* more or less of a puzzle. 
Fertile soil everywhere contains nitrates 
and other nitrogen conij)ounds, and in cer- 
tiiin parts of the world there are large 
aceunnilations of these eoinpounds, like the 
nitrate beds of Chile. That they have eonio 
ultimately from tlie free atmospheric nitro- 
gen seems certain, and various attempts 
have been made to explain a method of this 
nitrogen lixation. It has been suggested 
that electrical discharges in the air may, 
form nitric acid, which would readily then 
unite with soil ingredients to form nitrates. 
There is little reason, however, for believing 
this to be a very important factor. Hut in 
the soil-bacteria we find iindouhledly an etli- 
cient agency in this nitiogeii lixation. As 
already seen, the bacteria are able to seize 
the free atmospheric nitrogen, converting it 
into nitrites and nitrate'^. Wo have also 
learned that they can act in connection with 
legumes and some other plants, enabling 
them to fix atmospheric nitrogen ami store 
it in their roots. Hy thc'^e two mean.s the 
nitrogen ingre<lient in the soil is prevented 
from bee(»ming exhausted by the processes of 
dissipation constantly going on. Further, 
by some '^uch agency must we imagine the 
original nitrogen soil iiigiedicnt to have been 
derived. Such an organic ag<'ncy is the only 
one yet discerned which aj)pcars to have been 
eflieient in furnishing virgin soil with its 
nitrates, and W(‘ must therefore look upon 
bacteria as essential to the original fertility 
of the soil. — Coxx S(on/ of (jenn Life, ch. 
4, p. IM. 1000.) 

3141. SOLIDITY DECEPTIVE — 

Forth’s Siirfiicr a Thin Crust Covering n 
Molten Oeain . — [We infer that the earth 
was once a molten mass] because the earth 
we tread is hut a thin crust floating on a 
lifpiid son of nudten materials; because the 
agencies that were at work then are at work 
now, and tlie present is the logical s<*quence 
of the pa>,t. From Artesian wells, from 
mines, from geysers, from hot springs, a 
mass of facts has b»-en collected, proving in- 
contestably the heated condition f)f all sub- 
stances at a certain depth below the earth’s 
surface; and if we need more positive evi- 
dence, we have it in the fiery eruptions that 
even now bear barfiil testimony to the 
molten ocean seething within the globe and 
forcing its way out from time to time. The 
modern prog/ess of geology has led us by 
successive and piTfectly connected steps 
back to a time when what is now only an 
occa.sional and rare phenomenon \vas the 
normal condition of our c;irth ; when those 
internal fires were enclosed ir^ari envelope 
so thin that it opposed but little resistance 
to their frequent outbreak, and they con- 


stantly forced themselves through this crust, 
pouring out melted materials that subse- 
quently cooled and consolidated on its sur- 
face. — Agassiz Geological Sketches, ser. i, 
ch. 1, p. 3. (H. M. & Co., 1896.) 

3142. SOLIDITY NOT REVEALED 
BY SIGHT — The Visiuil Impression of Relief 
an Vneonscious Derivation from Touch — 
Optical Illusion. — That this idea of solidity 
is a matter of j\idgment was well shown by a 
photograph of a marble statue which I had 
an opportunity of seeing at a late exhibi- 
tion. It Avas impossible not to believe that 
a marble statue Avas being looked at. The 
photograph Avas at the end of a room, and 
lighted on both sides, and not looked at 
through glass, nor the ordinary vision inter- 
f«*red Avith in any Avay. It Avill thus be seen 
that ideas of form gained by the sense of 
sight are essentially distinct from those de- 
riA'cd by touch, and it is as impossible to ex- 
plain to a congenitally blind man how form 
can he represented on a plane surface as it 
is to give him any ideas of color. — E ldrtdgk- 
Creex Memorg and Its Cultivation, pt. i, 
ch. 3, p. 11. (A., 1900.) 

3143. SOLIDS CONQUERED BY 
YIELDING FLUIDS— AiV and Water Carre 
the Forth’s Crust. — We may take it that the 
denudation of the [earth’s] surface, ren- 
dered evorywh(*re so consjiicuous by the 
discontinuity of strata, has been efrecteil 
mainly by the atmosphere and running Ava- 
ter. — C kikie Forth Hculpiurv, ch. 2, p. 40. 
(G. P. P., ISOS.) 

31 44. SOLITUDE THE TERROR OF 
INFANCY — A Protective Instinct.— V\\e great 
source of tia ror to infancy is solitude. The 
teleology of this is obvious, as is also that 
of the infant’s expression of dismay — the 
mwer-failing cry — on Avaking up and find- 
ing himself alone. — J ames Psychology, vol. 
ii, ch. 24, p. 418. (TT. 11. k Co.. 1890.) 

3145. SORROW RECALLS SORROW 

--Memory Dominatr'l hy Mood — doy Recalls 
Joy . — OOie same objects do not recall the 
same associates Avhen avo are cheerful as 
AA'hen Ave are melaneholy. Nothing, in fact, 
is more striking than our utter inability to 
keep up trains of joyous imagery when aac 
are defiressed in spirits. Storm, darkness, 
war, images of disea.se, poverty, and perish- 
ing afflict unremittingly the imaginations 
of inelaneholiaes. And those of sanguine 
temperament, Avhen their spirits arc high, 
find it impossible to give any permanence 
to evil forebodings or to gloomy thoughts. 
In an instant the train of association dances 
off to floAA*ers and sunshine, and images of 
spring and hope. — James Psychology, vol. 
i, ch. 14, p. ,576. (H. H. & Co., 1899.) 

3146. SOUL IN STOmR^FirstExpla- 

nation of Magnetic Power — The Magnet at 
the Foundation of Philosophy . — Aristotle 
reports the sayings of Thales only by hear- 
say, and then with extreme caution: the 
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first being that everything is full of gods, 
and the second (and it is this which is of 
especial importance in our present research) 
that “ Thales, too, as is related, seems to 
regard the soul as somehow producing mo- 
tion, for he said that the stone has a soul, 
since it moves iron/’ 

Thus we find the magnet at the very foun- 
dation of the world’s philosophy. Ridusing 
to account for the attraction of the lode- 
stone by supernatural interposition, as the 
priests and worshipers at Samothraco had 
undoubtedly done centuries before, Tluiles 
assumed a soul or a virtue inherent and ex- 
isting in the magnet itself, whereby it was 
enabled to move the iron. — P ark Bkn.iamix 
Intellectual IHsc in Electricity^ ch. 2, p. 

(J. W., 1898.) 

J51 47. “ SOUL OF LIFE,” THE SUP- 

POSED VITAL FORCE— Thought 
To Deal with an Unseen Persona li I y in Dis- 
ease. — Th(' vital force had formerly lodged 
as ethereal spirit, as a pneuma in the ar- 
teries; it had . . . acquired its clear- 

est scientific position as “ soul of life.” 
anima inseia, in Georg Ernst Stahl, wlio, in 
the first half of the last century, was pro- 
fessor of chemistry and pathology in Halle. 

. . . Stahl's ‘‘soul of life” is, on the 

W’hole, constructed on the pattern on wbi<'h 
the ])ietistir communities of that period rep- 
resented to themselves the siuiul human 
soul : it is subject t<i errors and passions, to 
sloth, fear, i input ienec, sorrow, indiscretion, 
despair. Tin' physicia?i must first appi'ase 
it, or then incite it, or ])unisli it, and compel 
it to repent. And the way in which, at the 
same time, he established tlio necessity of 
the physiial and vital actions was w<*ll 
thoughi out. The soul of life governs the 
body, and only acts by means of the physico- 
chemical forces of the substances assimi- 
lated. But it has the ])OW'er to bind and to 
loose these forces, to allow' them full play 
or to restrain them. After death the re- 
strained forces become free, and evoke putre- 
faction and decomjiosition. For the refu- 
tation of this hypothesis of binding and 
loosing, it was necessary to discover tlie law 
of the conservation of force. — H ki-MIIOLtz 
Popular LrcturcSf lect. 5, p. 215. (L. G. & 
Co., 1898.) 

JU48. SOUL, PSYCHOLOGY WITH- 
OUT A— Personality Explained by Ideas as a 
House by Atones and Pricks. — Another 
. . . way of unifying the chaos [of men- 

tal impressions] is to seek common elements 
in the divers mental facts rather than a 
eominon agent behind them, and to explain 
them constructively by the various forms of 
arrangement of the.se elements, as one ex- 
plains houses by stones and bricks. The 
“ associatioiiist ” schools of TTerbart in Ger- 
many, and of Hume, the Mills, and Bain in 
Britain, have thus constructed a psychology 
w ithout a soul by taking discrete ” ideas,” 
faint or vivid, and showing how’, by. their 
cohesions, repulsions, and forms of succes- 


sion, such things as reminiscences, percep- 
tions, emotions, volitions, passions, theories, 
and all the other furnishings of an indi- 
vidual’s mind may be engendered. The very 
self or ego of the individual comes in this 
way to be viewed no longer as the preexist- 
ing source of the representaPtions, but rather 
as their last and most complicated fruit. — 
Jamks Psyeholoqy, vol. i, ch. 1, p. 1. (H. 

H. & Co., ‘1899.)' ‘ 

:514S>. SOUL, THE, A CAPACITY FOR 

GOD — Shrmfis and Shrirels xeithoul the Divine. 
— I’he soul, in its highest sense, is a vast ca- 
pacity for God. It is like a curious chamber 
added on to being and somehow involving 
being, a chamber with elastic and contractile 
walls which can be expanded with (iod as its 
guest, inimitably, but which without God 
shrinks and shrivels until every vestige of 
the Divine is gone, and God’s image is left 
witliout God’s Spirit. One cannot call what 
i.^ left a soul ; it is a shrunken, useless or- 
gan, a capacity sentenced to death by dis- 
use, which droops as a w ithered hand by the 
side, and cumbers Nature like a rotted 
branch. — D iu mmono \atural Lan: in the 
Spiritual B’oWd, essay 2, p. 98. (11. Al.) 

:$150. SOUL TRIUMPHS OVER 
BODY — Insensibility to Pain under Strong 
Eniotion — Soldier — Martyr — Devotee . — 
liio wr speak of pleasure rind pain as fixed 
and definite things, yet they arc truly by 
no means fixed. It is matter of familiar 
experience that various cireLimstances may 
modify our sensibility in respect to things 
which are, in our ordinary state, painful. 
The power of mental cvcitcinenl in this re- 
s])cct is well known. A soldit'r w'onnded 
during battle may fed no immediaU' sulTer- 
ing from the scM'icst injury, and we have 
cvery-dav pi oof of the same in the failure 
<*f sliglit accidents to pain us wlicn w'e are 
intently occiqiicd. .\11 strong emotions, in- 
deed, seem to have a similar power. It can 
scarcely be doubted that martyrs have some- 
times gone tbroiigh their flaming death in 
ecstasy. And the accounts wc have of that 
fanatical sect in the Ka.st, one part of whose 
devotions consists in working themselves 
first into a fvcnz.y, and then laying hold on 
glowing iron, daniang with it in iheir hands, 
and putting it to their lips, indicate not 
only an absence of pain in the act, but even 
some kind of pleasure. It would seem, in- 
deed, that there is nothing that can be said 
to be always or necessarily a cause of pain. 
What we can truly say on this point is that 
there are certain things which are painful 
to our bodily souses when these are not con- 
trolled or modified by the state of the mind. 
— Hinton The Mysterif of Pain, p. 20. 
(Hum., 1893.) 

SOUND CAUSES TERROR— 

Subterranean Thunder U nexplaintd. — Phe- 
nomena of sJlind, w’hen unattended by any 
perceptible shocks, produce a peculiarly deep 
impression even on persons who have lived 
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in countries where the earth has been fre- 
quently exposed to shocks. A striking and 
unparalleled instance of uninterrupted sub- 
terranean noise, unaccompanied by any trace 
of an earthquake, is the phenomenon known 
in the Mexican elevated plateaux by the 
naine of the “ rooring and the subterranean 
thunder (hramidos y irurnos suhtcrrancos) 
of (Tiianajuato. This celebrated and rich 
inountain city lies far removed from any 
active volcano. The noise began about mid- 
night on the 9th of January, 1784, and con- 
tinued for a month. I have been enabled 
to give a circumstantial description of it 
from the report of many witnesses, and 
from the documents of the municipality, of 
which I was allowed to make use. From, 
the 13th to the 16th of January it seemed 
to the inhabitants as if heavy clouds lay 
beneath their feet, from which issued al- 
ternate slow rolling sounds and short, quick 
claps of thunder. The noise abated as gradu- 
ally as it had begun. It was limited to a. 
small space, and was not heard in a basaltic 
district at the distance of a few miles. Al- 
most all the inhabitants, in terror, left the 
city, in which large masses of silver ingots 
were stored ; but the most courjigeous, and 
those more accustomed to subterranean thun- 
der, soon returned, in order to drive off the 
bands of robbers who had attempted to 
possess themselves of the treasures of the 
city. Neither on the surface of the earth, 
nor in mines 1,600 feet in depth, was the 
slightest shock to be perceived. No similar 
noise had ever before been heard on the 
elevated table-land of Mexico, nor has this 
terrific phenomenon since occurred there. 
— Humboldt Cosmos, vol. i, p. 209. (H., 

1897.) 

3152. SOUND LAGGING AFTER 
SIGHT — Ice-cliffs Seem to Fall in Silence — 
Sloir Reverberations, as of Distant Battle . — 
“ The [Turner] glacier expands on entering 
the water, as is the habit of all glaciers 
of clear ice when unconfined, and ends in 
magnificent ice -cliffs some two miles in 
length. The water dashing against the bases 
of the cliffs dissolves them away, and the 
tide tends to raise and lower the expanded 
ice-foot. The result of these agencies and 
of the onward flow of the ice itself is to 
cause huge masses, sometimes reaching from 
summit to base of the cliffs, to topple over 
into the sea with a tremendous crash. Owing 
to the distance of the glacier from Haenke 
Island, we could see tlie ice fall long before 
the roar it caused reached our* ears; the 
cliffs separated and huge masses seemed to 
sink into the sea without a sound ; the spray 
thrown up as'the blue pinnacles disappeared 
a sf 'ended like gleaming ro(;kcts, sometimes 
as high as the tops of the cliffs, and then 
fell back in silent cataracts of foam. Tlien 
a noise as of a cannonade came booming 
across tin? waters and echoing from cliff 
to cliff. The roar of the glacier continues 
all day when the ai'* is warm and the 


sun is bright, and is most pronounced when 
the summer days are finest. Sometimes 
roar succeeds roar like artillery fire, and 
the salutes were answered, gun for gun, by 
the great Hubbard glacier, which pours its 
flood of ice into the fiord a few miles north- 
east of where Turner glacier terminates.” — 
Russell Glaciers of North America, ch. 6, 
p. 93. (G. & Co., 1897.) 

3153. SOUND MAY QUENCH SOUND 

— In terferen cc of tiound- tea ves — Bca t s. 
What They Arc. — ^The most familiar illus- 
tration of the interference of. sound-waves 
is furnished by the beats produced by two 
musical sounds slightly out of unison. When 
two tuning-forks in perfect unison are agi- 
tated together the tw#sounds flow without 
roughness, as if they were but one. But 
by attaching with wax to one of the forka 
a little weight, we cause it to vibrate more 
slowly than its neighbor. Suppose that one 
of them performs 101 vibrations in the time 
required by the other to perform 100, and 
suppose that at starting the condensations- 
and rarefactions of both forks coincide. 
At the 101st vibration of the quickest fork 
they will again coincide, that fork at this 
point having gained one w'hole vibration, or 
one whole wave-length upon the other. But 
a little reflection will make it clear that^ 
at the 50th vibration, the two forks are in 
opposition; here the one tends to produce 
a condensation where the other tends to pro- 
duce a rarefaction; by the united action of 
the two forks, therefore, the sound is 
quenched, and we have a pause of silence. 
'Phis occurs where one fork has gained half 
a wave-length upon the other. At the 101st 
vibration, as already Stated, w^e have coin- 
cidence, and therefore augmented sound; at 
the 150th vibration w’e have again a quench- 
ing of the sound. Here the one fork is three 
half-w'aves in advance of the other. In gen- 
eral terms, the waves conspire wdien the one 
series is an even number of half-wave 
lengths, and they destroy each otlier w’hen 
the one series is an odd number of half-W’ave 
lengths in advance of the other. With two 
forks so circumstanced, we obtain those in- 
termittent shocks of sound, separated by 
pauses of silence, to w’hich we give the name 
of beats. By a suitable arrangement, more- 
over, it is pos.sible to make one sound wholly 
extinguish another. Along four distinct 
lines, for example, the vibrations of the 
tw"o prongs of .a tuning-fork completely blot 
each other out. — Tyndall Lectures on Light, 
lect. 2, p. 61. (A., 1898.) 

3 1 54. SOUND, MINGLED WAVES OF 

— Discriminating Pmeer of the Bar . — You 
must conceive the air of a concert-hall or 
ballrcx)m as traversed in every direction, 
and not merely on the surface, by a varie- 
gated throng of intersecting wave-systems. 
From the mouths of the male, singers pro- 
ceed waves of six to twelve feet in length; 
from the lips of the songstresses dart shorter 
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waves, from eighteen to thirty-six inches 
long. The rustling of silken skirts excites 
little curls in the air, each instrument in 
the orchestra emits its peculiar waves, and 
all these systems expand spherically from 
their respective centers, dart through each 
other, are reflected from the walls of the 
room, and thus rush backwards and for- 
wards until they succumb to the greater 
force of newly generated tones. 

Altho this spectacle is veiled from the 
material eye, we have another bodily organ, 
the ear, especially adapted to reveal it to 
us. This analyzes the interdigitation of the 
waves, which in such a case would be far 
more confused than the intersection of 
the water undulations, and separates the 
several tones whichlfecoinposc it, and dis- 
tinguishes the voices of men and women, 
nay, even of individuals, and of the peculiar 
qualities of tone given out by each instru- 
ment, the rustling of the dresses, the foot- 
falls of the walkers, and so on. — Helmholtz 
Oil the Physiological Causes of Harmony in 
Music (Popular Lectures, ser. i, p. 70). 
(Translated for Scientific Side-Lights.) 

8155, SOURCE OF THE SUN’S HEAT 

— By Comhustion It Would Burn Out in 
Three Thousand Years. — On earth the proc- 
esses of combustion are the most abundant 
source of heat. Does the sun’s heat origi- 
nate in a process of this kind? To this 
question we can reply with a complete and 
decided negative, for we now know that the 
sun contains the terrestrial elements with 
which we arc acquainted. Let us select from 
among them the two which, for the smallest 
mass, produce the greatest amount of heat 
when they combine; let us assume that the 
sun consists of hytlrogen and oxygon, mixed 
in the piS)portion in which they would unite 
to form water. The mass of tlio sun is 
known, and also the quantity of heat pro- 
duced by the union of known weiglits of 
oxygen and hydrogen. Calculation shows 
that under the above supposition the heat 
resulting from their combustion would be 
sullicient to keep up the. radiation of heat 
from the sun for .‘5,021 years. That, it is 
true, is a long time, but even profane his- 
tory teaches that the sun has lighted and 
warmed us for .‘5,000 years, and geolog\' puls 
it beyond doubt that this period must be 
extended to millions of years. Known chem- 
ical forces .are thus so completely inadequate, 
even on the most favorable assumption, to 
explain the production of heat which takes 
place in the sun, that we must quite dro]) 
this hypothesis. — Helmholtz Popular Lre- 
tures, ser. ii, lect. 4, p. 17H. (L. G. & Co., 

181)8.J 

8150. SOURCE OF THE WINDS- 

Circulation in Dooriray of H rated Boom — 
Ctn'rents of .\erial Ocean. — From the heat 
of the sun our winds arc all derived. \Ve 
live at the bottom of an aerial ocean, in a 
remarkable degiw pormeable to the solar 
rays, and but little disturbed by their direct 


action. But those rays, when they fall upon 
the earth, heat its surface, and when they 
fall upon the ocean they provoke evapora- 
tion. The air in contact with the surface 
shares its heat, is expanded, and ascends 
into the upper regions of the atmosphere, 
while the vapor from the o^iean also ascends, 
because of its lightness, carrying air along 
with it. Where the rays fall vertically on 
the earth, that is to say, between the tropics, 
the heating of the surface is greatest. Here 
aerial current.^ ascend and flow laterally, 
north and south, towards the poles, the 
heavier air of the polar regions streaming 
in to supply the place vacated by the light 
and warm air. Thus we have incessant 
circulation. A few days ago, in the hot 
room of a Turkish bath, I held a lighted 
taper in the open doorway, midway between 
top and bottom. The flame rose vertically 
from the taper. When placed at the bot- 
tom the flame was blown violently inwards; 
when placed at the top, it was blowm vio- 
lently outwards. Here we had two currents, 
or winds, sliding over each other, and mov- 
ing in opposite directions. Thus, also, as 
regards our hemisphere, a current from the 
equator sets in towards the north and flows 
in the higher regions of the atmosphere, 
while, to supply its place, another flows 
towards the equator in the lower regions 
of the atmosphere. These are the upper and 
the lower trade winds. — ^Tyndall Heat a 
Mode of Motion, lect. 8, p. 208. (A., 1900.) 

8157. SPACE FILLED WITH LU- 
MINIFEROUS ETHER— A"o PJmpty Spot-- 
Belief that Other Inhabited Worlds Exist . — 
As far as our knowledge of space extends, 
we are to conceive it as the holder of the 
luminiferous ether, through which are in- 
terspersed, at enormous distances apart, the 
ponderous nuclei of the stars. Associated 
with the. star tliat most concerns us we have 
a group of dark planetary masses revolving 
at various distances round it, each again 
rotating on its own axis; and, finally, as- 
sociated with some of these planets w*e have 
dark bodies of minor note — the moons. 
Whether the other fixed stars have similar 
planetary companions or not is to us a mat- 
ter of pure conjecture, which may or may 
not enter into our conception of the uni- 
\erse. But pr(fl)ably every thoughtful per- 
son believes, with regard to those distant 
suns, that there is in space something be- 
sides our system on which they shine. — 
TyndaI-L I'raaments of Science ^ vol. i. <*h. 1, 

p. r,. (A., 1897.) 

8 158. SPACE IMPENETRABLE— 

(Hunt Teleseopes of Herschel and Posse 
Leave Star Depths Yet (hifathomed. — It has 
been said that with the telescopes with 
which the Horsehcls have surveyed the 
de])ths of heaven tw’enty millions of stars 
are visible. But these telescopes do not 
penetrate to*the limits of the star system. 
In certain parts of the Milky Way Sir W. 
Herschel not only failed to penetrate the 
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star depths with his gaging telescope, tho 
the mirror was eighteen inches in width; 
but even when he brought into action his 
great forty-feet telescope, with its mirror 
four feet ficross, he still saw that cloudy 
light which speaks of star depths as yet 
unfathoined. Nay, the giatit telescope of 
Lord Rosse has utterly failed to penetrate 
the ocean of space which surrounds us on 
all sides. — P koctou L\vpansc of Heaven, p. 
302. (L. (4. & t'o., 18{)7.) 

3159, SPACE, INFINITY OF— Space 
has no bounds. Whatever be the fron- 
tier which we may assign to it in thought, 
our imagination immediately Hies across this 
frontier, and, looking beyond, still linds 
space. And altho we cannot comprehend 
the iiiHnite, each of us feels that it is easier 
to conceive space as unlimited than to imag- 
ine it limited, and that it is impossible 
that space should not (*xist everywhere. — 
Flammakiox Popular Astronom}/, bk. vi, eh. 
4, p. 500. (.\.) 

3190. There may ex- 

ist round our visible universe an immense 
space, absolutely void and desert, beyond 
which, at immeasurable distances, lie other 
universes. — K lammakiox Popular Astrono- 
my, bk. vi, ch. 10, p. 070. (A.) 

.3101. SPACE, MATERIAL SUPPLIED 
TO EARTH FROM — Xinely Thousand Tons 
of Meteoric Matter Annually Heeeived . — 
Day by day and y(‘ar by year meteors are 
falling upon the earth, not by hundreds and 
thousands, but by thousamls of millions. 
This process of growth is, however, exc(*ed- 
ingly slow. Estimated, indeed, l>y the ac- 
tual quantity of matter falling year by year 
upon tlie earth, it seems like a real, aj)preei- 
able growth. For let us suppose that on the 
average each meteor of more than 140,000 
millions which fall per annum weighs but a 
single grain. Then the earth’s weight is 
increased each year by 20 millions of pounds, 
or by more than 90,000 tons. Vet this is a 
mere nothing compared with the actual 
weight of the earth. Supposing the matter 
thus received to be spread uniformly over 
the whole surface of the earth, it would 
form a layer less than the 80(),000,0()0t]i 
part of an inch in thickness; so tliat at 
this rate 400 millions of years must elapse 
before the (iiith’s diameter w^ould be in- 
creased a single inch. Thus it may fairly 
be said that tho the earth is really accpiir- 
ing new mass year by year, yet she is no 
longer growing appreciably in dimensions. 
— Proctor Erpansc of Heaven, p. 17S. (L. 

G. & Co., 1807.) 

3162. SPECIALIZATION OF MOVE- 
MENTS — Fuywtions LocMlized in Particular 
Regions of the Brain . — Up to 1870 the opin- 
ion which prevailed was that which the ex- 
periments of Flourens on pigeons’ brains 
had made plausible, namely, that the dif-* 
ferent fiint^ions of the hemi.sphere.s were 
not locally separated, but carried on each 


by the aid of the wdiolc organ. Hitzig in 
1870 showed, however, that in a dog’s brain 
highly specialized movements could be pro- 
duced by electric irritation of determinate 
regions of the cortex [of the brain] ; and 
Fiurier and Munk, half a dozen years later, 
seemed to prove, either by irritations or ex- 
cisions or both, that there w'cre equally de- 
terminate regions connected with the senses 
of sight, touch, hearing, and smell. — James 
Psychology, vol. i, ch. 2, p. 30. (II. 11. 
Co., 1809.) 

3t<;3. SPECIES, ABSOLUTENESS OF, 
A FALLACY — 2'he Doubts of Scientists . — 
^lueh of the popular id(‘a of the distimrtness 
of all species rests on a fallacy. Which is 
obvious enough when once pointed out. In 
sj’stematic works evel^ plant and animal 
must be referred to some species, every s])e- 
('ies is described by such and siieli marks, 
and in the books one* species is as good as 
another. The absoluteness of species, being 
the postulate of the science, was taken for 
granted, to begin with; and so all the forms 
whieli have beer, named and admitted into 
the systematic works as species are thereby 
assumed to be completely distinct. All the 
doubts and uncertainties which may have 
embarrassed the naturalist Avhen he pro- 
posed or admitted a particular spek-ies, the 
nic(‘ balancing of the piobabilities and the 
hesitating character of the judgment, either 
do nob a])pear at all in the record or are’ 
overlooked by all but the critical student. — 
Asa Gray Xatural Science and Religion, 
lect. 1, p. .39. (S., 1S91.) 

3 1 64. SPECIES DEFINED — Distinct 

♦S'/>ccjc.s- of Bacteria Rccogni::nl. — A word 
may lx* said heie respecting the much-dis- 
cussed (piestion of s])ecics in bacteria. A 
species jjjay be defined as “a.groupl^of indi- 
viduals which, however many characters 
they share with other individuals, agree in 
])resent’ng one or more characters of a 
])eculiar and hereditary kind with some 
(•ertain d<*gree of distinctness.” Now', as re- 
gards bacteria, there is no vloubt that sepa- 
rate species occur and tend to remain as 
separate speci(*s. It is true, there are many 
variations, due in large measure to the me- 
dium in which the organisms are growing — 
variations of age, adaptation, nutrftion, etc. 
— yet the diflerent species tend to remain 
distinct. . . . But because of the occur- 

rence of these morphological and even ])atho- 
logical dilVerences it must not be argued 
that the demarcation of species is wholly 
arbitrarv. — Newman Bacteria, eh. 1, p. 29. 
((i. W P., 1899.) 

3165. SPECIES ONCE ABUNDANT 

NOW EXTTHCT— The Irish Elk.--rUG mag- 
nificent Irish elk, or Mcgaceros hihernicus, 
which attained a height of more than vten 
feet, with antlers measuring eleven feet from 
tip to tip, may perhaps have lived to a 
somewhat more recent period, but appears 
to have had a much more restricted range 
[than the cave-bear, mammoth, etc.]. Its 
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remains have been found in Sweden, in Ger- 
many, in France as far as tlie Pyrenees, and 
in Central Italy. It seems, however, to have 
been most abundant in the British Isles, 
and especially in Ireland. — Avebury Pre- 
historic Times, ch. 9, p. 278. (A., 1900.) 

. 3166. SPECIES, SUPPOSED, PROVED 
TO BE VARIETIES — A small butterlly 
(Tc', ias hccahe) ranges over the whole of 
the Indian and Malayan regions to Austra- 
lia, and everywhere exhibits great varia- 
tions, many of which have been described 
as distinct species; but a gentleman in Aus- 
tralia bred two of these distinct forms (T. 
hccahe and T. Aisiope), with several inter- 
mediates, from one batch of caterpillars 
found feeding togeth^ on the same plant. 
It is therefore very probable that a eonsi<l- 
erable number of supposed distinct spec'ies 
are only individual varieties. — Wallace 
Darwinism, ch. 9, p. 31. (Hum.) 

3167. SPECTACLE OF ACTION 

STIMULATES ACTION— Va/ac of Competi- 
tion. — 'riie d(‘epest spring of action in us is 
the sight of action in another. The spectacle 
of elVort is what awakens and sustains our 
owTi eirort. No runner running all alom* 
on a race-track will iind in his own will the 
power of stimulation which his rivalry 
with others incites, when he feds tluMii 
at his heels, aboTit to pass. tVheii r trotting 
horse is “ speeded,” a running horse must g<N 
Ix'side him to keep him to the pace. — James 
Talks to Teachers, ch. 7, ]). 53. (11. JI. 

Co., 1000.) 

3168. SPECTROSCOPE HELPS 

SOLVE MYSTERY OF AURORA— Dc/cr- 
niincs What It Is \ol — Us Light from I, ami- 
nous Gases. — If the light emanating from a 
solid or liquid incandescent body be passed 
through the spectroscope the resulting s])ec' 
trum is continuous. If, on the contrary, 
the source of light is gaseous, the spectrum 
is composed of a certain number of bright 
lines or stripes, separated from each ut'iier 
by dark intervals. . . . 

The spectrum of the aurora borealis, stXid- 
ied for the first time by Angst roem in IHtib, 
is essentially a sjicctrum of lines; the light 
of the aurora is the product, therefore, of 
luminous gases, and not oi solid or liquid 
incandescent particles; neither can it be 
due, as has sometimes been supposed, to a 
rdlection of the light of the sun . — .\xoot 
Aurora Porealis, eh. 3, p. 42. (.\., 1S97.) 

'3169. SPECTRUM ANALYSIS— LW/i 

metal Gives Its Own U nntrging Hands — Dis- 
ftinction between Things t^ceniinglg Identieal. 
— Within the camera is now placed a cylin- 
der of carbon hollowed out at the top to 
receive a bit of metal; in the hollow is 
placed a fragment of the metal thallium. 
Down upon this we bring the upper carbon 
point, and then separate the one from the 
other. A stream of incandescent thallium 
vapor passes between them, the magnified 
image of which is now seen upon the screen. 


It is of a beautiful green color. What is 
the meaning of that green? We answer the 
question by subjecting the light to ju ismatic 
aiialysi.s. Sent through the .prism, its spec- 
trum is seen to consist of a single refraeded 
band. Light of one degree of refraugibility, 
and that corresponding to this particular 
green, is emitted by the thallium vapor. 
We will now remove the thallium and put 
a bit of silver in its place. The arc of silver 
is not to be distiiiguislied from that of tlial- 
lium; it is not only green, but the same 
shade of green. Are they then alike? l*ris- 
matic analy.sis enables us to answer the 
question, llowt'ver impossible it is to dis- 
tinguish the one color from the other, it Is 
equally impossible to confound the spectrum 
of incandescent silver vapor with that of 
thallium, lu the case of silver, we have two 
green bands instead of one. . . . W’e 

liave in these bands a perfectly unalterable 
characteristic of the two metals. You nevei- 
get other bauds than tlu'se two green ones 
from the silver, never other than the single 
green band from the thallium, never other 
than tlie three green bands from the mixture 
of botli metals. Every known metal lias its 
own particular bamN, ami in no known 
case are tin* bands of two difi’erent metals 
alike in refrangiliility. Ft follow-', |here' 
fore, that thesi* sju'eti i may be made a sure 
lest, for th(‘ piascnee or ab-'enee of any par- 
ticular metal. If we pass from the metals 
to their alloys, we lind no confusion. Cop- 
])er gives green bands; zinc gives blue and 
red bamls: brass, an alloy of co])per and 
zinc, gives the bands of botli metals, per- 
fectly unaltered in iiosition or character. — 
Tyxd.m.l Lectures on Light, leet. f), p. 193. 
(A., 1898.) 

3170 . Gases Tetl Their 

Storg —Par-off .\( hi(ta' Anaigzf d.- -\i a solid 
or a liquid is heat(‘d to such an extent 
that it becom(‘s incandescent, the spectrum 
which its light gives is, like the rain- 
bow, a broad colored band without any 
breaks, with the well-known series of col- 
ors — red, yellow', green, blue, and violet, 
ami in uo wise characteristic of the nature 
of the body which emits the light. 

The case is ditVerent if the. light is emit- 
ted by an ignitcul gas or by an ignited 
va]>or; tiiat is, a substance, vaporized by 
heat. 'Fhe spectrum of sm-h a body consists, 
then, of one or more, and sometimes even a 
great number, of entirely distinct bright 
lines, w’hose position and arrangement in 
the spectrum are characteristic for the sub- 
stances of which the gas or vapor (onsists. 
so that it can be ascertained, by means of 
spectrum analysis, what is the chemical 
constitution of the ignited gaseous body. 
Ga.seous spectra of this kind are shown in 
the heavenly space by many nebiila'; for 
the most j)art they are s])e(‘tra which show 
the bright line of ignited hydrogen and oxy- 
gen, and along with it a line wdiieh, as yet, 
has never been again found in the spectrum 
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of any terrestrial element. Apart from the 
proof of two well-known terrestrial elements, 
this discovery was of the utmost importance, 
since it furnished the first unmistakable 
proof tliat the cosjnical nebulfe are not, for 
the most part, small heaps of fine stars, but 
that the greater part of the light which they 
emit is really due to gaseous bodies. — Helm- 
holtz Popular Lectures, Icct. 4, p. 152. (L. 
G. & Co., 1898.) 

31 71, SPECULATION CONFIRMED 
BY OBSERVATION —HeracheVs Explorations 
of the Heavens. — The purely speculative con- 
clusions arrived at by Wright, Kant, and 
Lambert, concerning the- general structural 
arrangement or the universe, and of the dis- 
tribution of matter in space, have been con- 
firmed by Sir William Herschcl, on the 
more certain path of observation and meas- 
urement. That great and enthusiastic, altho 
cautious, observer was the first to sound 
the depths of heaven in order to determine, 
the limits and form of the starry stra- 
tum which we inhabit, and he, too, v/as the 
first who ventured to throw the light of in- 
vestigation upon the relations existing be- 
tween the position and distance of remote 
nebulae and our own portion of the sidereal 
universe. William Herschel, as is well ex- 
pres^d irn tlie elegant inscription on his 
monument at Upton, broke through the 
enclosures of heaven (coelorum perrupit 
claustraj, and, like another Columbus, pene- 
trated into an unknown ocean, from Avhich 
he beheld coasts and groups of islands, whose 
true position it remains for future ages 
to determine. — Humboldt Cosmos, vol. i, p. 
87. (H., 1897.) 

3172. SPECULATION, GEOLOGICAL 

— tiupposed Ancient Union of England and 
France. — Whether England was formerly 
united with France lias often been a favor- 
ite subject of speculation. 8o early as 1005 
our countryman, Verstegan, in his “ Antiq- 
uities of tlie Kiiglisli Nation,’’ observed that 
many preceding writers had maintained this 
opinion, hut without supporting it by any 
W’eighty reasons. He accordingly endeavors 
himself to eonfirm it by various arguments, 
the prineipal of which are, first, the prox- 
imity and identity of the composition of the 
opposite cliffs and shores of Albion and 
Callia, whi<]i, whether fiat and vndy or 
steep and chalky, correspond exactly vrith 
cacli otlif*r: secondly, the ociairrence of a 
submarine ridge, called “ our Lady’s h>and,” 
extending from shore to shore at no great 
depth, and which, from its composition, ap- 
pears to be tlie original basis of the isthmus; 
thirdly, the identity of tlui noxioiiS animals 
in France and England, Avhich could neither 
have swum * across, nor have bfM?n intro- 
duced by man. Thus no onGj|^he says, would 
have imported wolves, therefore “ these 
wicked beasts did of themselves pass over.” 
He supposes the ancient isthmus to have 
been about six English miles in breadth, i 


composed entirely of chalk and flint, alid 
in some places of no great' height above 
the sea-level. The operation of the waves 
and tides, he says, would have been more 
pow^erful when the straits were narrower, 
and even now they are destroying cliffs com- 
posed of similar materials. He suggests the 
possible cooperation of earthquakes; and* 
when we consider how maby submaiine for- 
ests skirt the southern and eastern shores 
of England, and that there are raised beach- 
es at many points above the sea-level, con- 
taining fossil shells of recent species, it 
seems reasonable to suppose that such up- 
w^ard and downward movements, taking 
place perhaps as slowly as ‘ those now in 
progress in Sweden and Greenland, may 
have greatly assisted the denuding force of 
“ the ocean stream.” — ^Lyell Principles of 
Geology, bk. ii, ch. 19, p. 316. (A., 1851.) 

3173. SPECULATION, PRECARIOUS- 

NESS OF — Newton Timid There — Dombt, Con- 
jecture. Question. — Sir Isaac Newton never 
went beyond this field [of actual observa- 
tion] without a reverential impression upon 
his mind of the precariousness of the ground 
on which he was standing. On this ground 
he never ventured a positive affirmation, but, 
resigning the lofty tone of demonstratiq^q, 
and putting on the modesty of conscious 
ignorance, he brought forward all he had 
to say in the humble form of a doubt, or a 
conjecture, or a question. — OHAUugsRS 
tronomical Discourses, disc. 2, p. 62, (11. 

Ct., 1848.) 

3174. SPEECH, LOSS OF POWER OF’ 

— Motor Aphasia. — Motor aphasia is neither 
loss of voice nor paralysis of the tongue or 
lips. The patient’s voice is aS strong as 
ever, and all the innervations of his hypo- 
glossal and facial nerves, except those nec- 
essary for speaking, may go on .perfectly 
well. He can laugh and cry, and even sing; 
but he either is unable to utter any woi(i< 
at all, or a- few meaningless stock phrases 
forrii his only speech; or else he speaks in- 
coherently and confusedly, mispronouncing, 
misplacing, and misusing his words in vari- 
ous degrees. Sometimes his speech is a mere 
broth of unintelligible syllables. In cases 
of pure motor aphasia the patient* recogniwjs 
his mistakes and suffers acutely from them. 
Now whenever a patient dies in such a con- 
dition as this, and an e.xamination of his 
brain is permitted, it is found that the 
lowest frontal gyrus is the seat of injury. 
Broca first noticed this fact in 1861, and 
since then the gyrus has gone by the name 
of Broca’s convolution. The injury in right- 
handed people is found on the left hemi- 
sphere, and in left-handed people on the 
right hemisphere. — James Psychology, vol. 
i, ch. 2, p. 37. (H. H. & Co., 1899.) 

3175. SPEECH, ONOMATOPfEIC, 
LIMITATIONS OF -Imitative Words Few— 
Language a Eystem of Arbitrary Pigns . — 
yVhen the Englishman and the Australian 
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8|>eak each in his native tongue, only 
such words as belong to the interjections 1 
and imitative dIasses will be naturally in- 
telligible, and, as it were, instinctive to 
both. Thus the savage, uttering the sound 
** waow I ” as an explanation of surprise and 
warning, might be answered by the white 
man witlk the not less evidently significant 
“ sh /” of silence, and the two speakers 
would be on common ground when the native 
indicated by the name " btvirri/* his cudgel, 
flung whirring ” through the air at a flock 
of birds, or when the native described as a 
“ jakkal-yakkal ” the bird called by the for- 
eigner a ** cockatoo,'* With these and other 
very limited classes of natural words, how- 
ever, resemblance in vocabulary practically 
ceases. The Australian and English lan- 
guages each consist mainly of a series of 
words having no apparent connection with 
the ideas they signify, and differing utter- 
ly. — Daniel Wilson Anthropology ^ ch. 6, p. 
23. (Hum., 1885.) 

3176. SPEECH, PURPOSE UNDER- 

LYING — Man Demands a Word for Each 
Thing, — When a dog yelps in front of a door, 
and his master, understanding his desire, 
opens it, the dog may, after a certain num- 
ber of repetitions, get to repeat in cold 
blood a yelp which was at first the involun- 
tary interjectional expression of strong emo- 
tion. The same dog may be taught to “ beg ** 
for food, and afterwards come to do so de- 
liberately when hungry. ... In each of 
these separate cases the particular sign may 
be consciously noticed by the animal, as 
distinct from the particular thing signified, 
and will thus, so far as it goes, be a true 
manife.station of language. But when we 
come to man we find a great difference. He 
has a deliberate intention to apply a sign to 
everything. The linguistic impulse is with 
him generalized and systematic. For things 
hitherto unnoticed or unfelt he desires a 
sign before he has one. Even tho the dog 
should possess his “ yelp ** for this thing, 
his “ beg ** for that, and his auditory image 
^‘rat^’ for a third thing, the matter with 
him rests there. If a fourth thing interests 
him for which no sign happens already to 
have been learned, he remains tranquilly 
without it, and goes no further. But the 
man postulates it, its absence irritates him, 
and he ends by inventing it. This general 
purpose constitutes, I take it, the peculiarity 
of human speech, and explains its prodigious 
development. — James Psychology, vol. ii, ch. 
22, p. 36G. (H. II. & Co., 1899.) 

3177. SPEED A SAFEGUARD— T/ic 
Humming-bird Secure with Brilliant Colors 
— Birds of Prey Pursue in Vain, — In their 
mip humming-birds’] plumage, . . . Na- 
ture has strained at every variety of effect, 
and reveled in an infinitude of modifica- 
tions. How wonderful their garb is, with 
colors so varied, so intense, yet seemingly so 
evanescent! — the glittering mantle of pow- 



dered gold; the emerald green that changes 
to velvet black; ruby reds and luminous scar- 
lets; dull bronze that brightens and burns 
like polished brass, and pale, neutral tints 
that kindle to rose and] ilae-colored flame. . . . 

Excessive variation in this direction is 
checked in nearly all other birds by the need 
of a protective coloring, few kinds so greatly 
excelling in strength and activity as to be 
able to maintain their existence without it. 
Bright feathers constitute a double danger, 
for not only do they render their possessor 
conspicuous, but, just as the butterfly chooses 
the gayest flower, so do hawks deliberately 
single out from many obscure birds the one 
with brilliant plumage; but* the rapacious 
kinds do not waste their energies in the vain 
pursuit of humming-birds. These are in the 
position of neutrals, free to range at will 
amidst the combatants, insulting all alike, 
and flaunting their splendid colors with 
impunity. They are Nature’s favorit.es, en- 
dowed with faculties bordering on the mi- 
raculous, and all other kinds, gentle or fierce, 
ask only to be left alone by them. — Hudson 
Naturalist in La Plata, ch. 16, p. 219. (C. 

& H., 1895.) 

3178. SPEED, MEASURABLE, OF 
NERVE ACTION— Vb!ifion Takes Tigne.-- 
By a scries of very ingenious and conclu- 
sive experiments, the rate of passage of the 
nerve-force has been shown to he about 
ninety feet per second. This measure is 
made upon the course of the nerve-threads, 
and docs not include the passage through 
the gray matter of the centers, with their 
mass of corpuscles. Now, the time of a com- 
plete circuit of action, beginning at a stimu- 
lation of the senses, and ending in certain 
movements, depends partly on the time of 
moving along the nerves, and partly on the 
time of passing through the centers, where 
a number of dbrpuscles must be traversed. 
Estimates have been made as to this last 
oper.ation, M*hich, from the nature of the 
case, is likely to be somewhat various; for 
not only may the central mass to be penje- 
trated be of various extent, but also there 
is a liability to conflicting currents. The 
case of least internal delay is what is termed 
reflex action, where a motion answers to 
a stimulus without the intervention of the 
will, as in the involuntary start from a 
pinch in the hand. By experiments on frogs 
Helmholtz found that a period of from ^ 
to iV of a second was occupied by the re- 
flex act; now* tho length of the entire nerve- 
tract could only be a few* inches, wdiich 
w*ould hardly occupy the tw*o-hundredth of a 
second, if that tract w’ere an uninterrupted 
nerve thread. — Bain Mind and Body, ch. 3,' 
p. 10. (Hum., 1880.) 

3179. SPKD of mental action 

— Association Intensely Rapid — Naming of 
Separate Letters — Proof - reading. — Reading 
exemplifies this kind of cohesion [by mental 
association]. It is an uninterrupted and pro- 
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tracted recall of sounds by sights which have 
always been coupled with them in the past. 
I find that I can name six hundred letters 
in two minutes on a printed page. Five 
distinct acts of association between sight 
and sound (not to speak of all the 
other processes concerned) must then have 
occurred in each second in my mind. In 
reading entire words the speed is much more 
rapid. Valentin relates in his ** Physiology” 
that the reading of a single page of the 
proof, containing 2,629 letters, took him 
1 minute and 32 seconds. In this experiment 
each letter was understood in A of a second, 
but owing to the integration of letters into 
entire words, forming each a single aggre- 
gate impression directly associated with a 
single acoustic image, we need not suppose 
as many as 28 separate associations in a 
sound. Tlie figures, however, suffice to show 
with what extreme rapidity an actual 
sensation recalls its customary associates. 
Both, in fact, seem to our ordinary attention 
to come into the mind at once. — James Psy- 
chology, vol. i, ch. 14, p. 557. (H. II. & 

Co., 1899.) 

3180, SPEED OF TORTOISE SCI- 
ENTIFICALLY MEASURED—The tortoises 
[of the Galapagos Islands], when purposely 
moving tow’ards any point, travel by night 
and day, and arrive at their journey’s end 
much sooner than would be expected. The 
inhabitants, from observing marked indi- 
viduals,* consider that they travel a distance 
of about eight miles in tw’O or three days. 
One large tortoise, which I watched, walked 
at the rate of sixty yards in ten minutes — 
that is 360 yards in the hour, or four miles 
a day, allowing a little time for it to eat 
on the road. — D arwIaV yaturalisfs Voyage 
around the World, ch. 17, p. 383. (A., 

1893.) 

»181. SPEED OF TbAVEL AT- 
TAINABLE BY MEANS OF BICYCLE— 

Strength, Accuracy, and Lightness Coni’ 
hined . — Almost as remarkable as our rail- 
roads and steamships is the new method 
of locomotion by means of the bicycle and 
tricycle. The principle is old enough, but 
the perfection to which tliese vehicles have 
now attained has been rendered possible by 
the continuous growth of all kinds of deli- 
cate tools end machines required in the 
construction of the infinitely varied forma 
of steam-engines, dynamos, and other rapid- 
ly moving machinery. In the last century 
it would not have been •p^'^asible to construct 
a modern first-class bicycle, even if any 
genius had invented it,, except i\t a cost of 
^several hundred pounds. The combination 
of strength, accuracy, and lightness w^ould 
not then have been attainable. — Wallace 
The Wonderful Century, ch. 1, p. 9. (D. 

M. A Co., 1899.) 

31 82. SPIRITS, DISTILLED, A ME- 
DIEVAL DISCOVER! — Ivlemperancea Chief 
Evil of Modern World , — It was not till the 
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Middle Ages that distilled spirit, tho more 
ancient in the east, came into use among 
the western nations. ' It was generally ac- 
cepted as beneficial, as is well seen in the 
name of “ water of life,” Latin, aquavitw; 
French, eau-de-vie; Irish, usquebaugh (for 
shortness, whisky). Alcoholic spirit is now 
produced in immense quantities from the 
refuse of wine making, brewing, sugar-re- 
fining, etc. Its employment as a habitual 
stimulant is among the greatest evils of the 
modern world, bringing about in the low 
levels of the population a state of degrada- 
tion hardly matched in the worst ages of his- 
tory. — ^Tylob Anthropology, ch. 11, p. 269. 
(A., 1899.) 

3183. SPIRITUALITY THE GOAL 

OF EVOLUTION— Vtefor Hugo: “ The Tad- 
pole of an Archangel)* — What strikes one 
most in running the eye up this graduated 
ascent [of life] is that the movement is in the 
direction of what one can only call spiritual- 
ity. From the growl of a lion we have passed 
to the whisper of a .soul, from the motive 
fear to the motive sympathy; from the 
icy, physical barriers of space to a nearness 
closer than breathing; from the torturing 
slowness of time to time’s obliteration. If 
evolution reveals anything, if science itself 
proves anything, it is that man is a spiri- 
tual being, and that the direction of his 
long career is tow'ards an ever larger, rich- 
er, and more exalted life. On the final prob- 
lem of man’s being the voice of science is 
supposed to be dumb. But this gradual per- 
fecting of instruments — and, as each arrives, 
the further revelation of what lies behind 
in Nature — this gradual refining of the mind, 
this increasing triumph over matter, this 
deeper knowledge, this efflorescence of the 
.soul, are fact.s wdiich even science must 
reckon with. Perliaps, after all, Victor Hu- 
go is right: “ I am the tadpole of an arch- 
angel.” — Drummond Ascent of Man, ch. 5, 
p. 184. (J. P. & Co., 1000.) 

3 1 84. SPLENDOR THAT CONCEALS 

— Xighf Has Revelations Rven More Suhlime 
than Day — From Star-chistcrs the Distant 
Jhiiverse Is Unseen. — The blaze of light from 
the thousand thousand stars of their [dw’ell- 
ers on worlds in star-clusters] firmament 
must blot out all light from beyond. Their 
whole sky — by which 1 here mean the illu- 
minated air which in the case of our own 
daylight limits our range of view, and forms 
a veil beyond which w^e cannot penetrate 
— their whole sky must be far more re- 
splendent than ours, because every part 
has its hundreds on hundreds of suns. In 
thi.s great splendor exists a perpetual limit 
to all extension of their researches into the 
con.stitution of the universe. The light of 
their myriads of suns blinds them to lights 
which lie beyond; their system of suns is 
their universe; and tho the universe thus 
revealed to them is magnificent and stu- 
pendous, yet we can see how minute it is, 
compared with what is revealed to ourselves. 
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when we remember that we can perceive 
many hundreds of such systems of suns. 

Thus we learn how an excess of light may 
hide more than it reveals. . . . Night 

has its revelations, more wonderful in real- 
ity tho less splendid in seeming than the 
sun which rules the day. — Proctor Expanse 
of Heaven, p. 218. (L. G. & Co., 1897.) 

3185. SPONTANEOUSNESS OF 
GROWTH — Progreaa without Endeavor — Vo- 
lition Himply Fulfils Conditions. — There arc 
three lines along which one may seek for 
evidence of the spontaneousness of growth. 
The first is science. And the argument here 
could not be summed up better than in the 
words of Jesus. The lilies grow, he says, of 
themselves; they toil not, neither do they 
spin. They grow — that is, automatically, 
spontaneously, without trying, without fret- 
ting, without thinking. Applied in any di- 
rection — to plant, to animal, to the body or 
to the soul — this law holds. A boy grows, 
for example, without trying. One or two 
simple conditions arc fulfilled, and the 
growth goes on. He thinks, probably, as 
little about the condition as about the re- 
sult; he fulfils the conditions by habit, the 
result follows by nature. Both processes 
go steadily on from year to year apart from 
himself, and all but in spite of himself. One 
would never think of telling a boy to grow. 
A doctor has no prescription for gi'owth. 
He can tell me how growth may be stunted 
or impaired, but the process itself is recog- 
nized as beyond control — one of the few and 
therefore very significant things which Na- 
ture keeps in her own band^. — DutrMMONi) 
Natural Law in the k^piritual World, essav 
3, p. 113. (H. Al.) 

31 80. SPONTANEOUSNESS THE AT- 
TRIBUTE OF HUMAN INTELLECT — 

Mind of Man Included in Nature. — We must 
understand it [Nature] as including every 
agency which we see entering, or can <’on- 
ceive from analogy as capable of entering, 
into the causation of the world. First 
and foremost among these is the agency 
of our own mind and will. Vet, strange 
to say, all reference to this agency is 
often tacitly excluded when we speak of 
the laws of Nature. One of our most 
distinguished living teachers of physical 
science. Professor i'yndall. began, not long 
ago, a course of lectures on the phe- 
nomena of heat, by a rapid statement of the 
modern doctrine of the correlation of forces 
— ^liow the one was convertible into the 
other — how one arose out of the other — how 
none could be evolved except from some other 
as a preexisting source. ‘‘ Thus,” said the 
' lecturer, ** we see there is no such thing as 
spontaneousness in Nature.” What! — ^not 
in the lecturer himself? Was there no 
** spontaneousness ” in his choice of words 
— in his selection of materials — in his order- 
ly arrangement of experiments with a view 
to the exhibition of particular results? It 


is not probable that the lecturer was in- 
tending to deny this; it simply was that 
he did not think of it as within his field 
of view. His own mind and will were then 
dealing with the “ laws df Nature,” but they 
did not occur to him as forming part of 
those laws, or, in the same sense, as sub- 
ject to them. — Argyll licign of Law, ch. 1, 
p. 4. (Burt.) 

3187. SPOTS ON THE SUN— Coofed 

Vapors kiinking Bach on Ventral Mass — A 
Coolness Exceeding All Earthly Heat. — Just 
on the. edge of these [sun-] spots there are 
spectroscopic indications of the most violent 
motion, and in their vicinity there are often 
large protuberances ; they show compara- 
tively often a rotatory motion. They may 
be considered to be places where the cooler 
gases from the outer layers of the sun’s at- 
mosphere sink down, and perhaps produce 
local superficial coolings of the sun’s mass. 
To understand the origin of these phenom- 
ena, it must be remembered that the gases, as 
they rise frcjin the hot body of the sun, are 
charged with vapors of difficultly volatile 
metals, which expand as they ascend, and, 
partly by their expansion and partly by 
radiation into space, must become cooled. 
At the same time they deposit their more 
difficultly volatile constituents as fog or 
cloud. This cooling can only, of course, be 
regarded as comparative; their temperature 
is probably, even then, higher than any 
temperature attainable on the earth. If 
now the upper layers, freed from the heav- 
ier vapors, sink down, there will be a space 
over the sun's body which is free from cloud. 
They appear then as depressions, because 
about them are layers of ignited vapors as 
much as 500 miles in height. — Helmholtz 
Popular Lectures, lect. 4, p. 100. (L. G. & 

Co., 1898.) 

3188, Solar Rotation 

Revealed. — The study of solar physics may 
be said to have commenced with the dis- 
covery of the sun-spots, about 267 years 
ago. These spots were presently found to 
traverse the solar disk in such a way as 
to indicate that the sun turns upon an axis 
once in about twenty-six days. Nor will this 
rotation n])pcar slow when we remember 
that ii implies a motion of the equatorial 
parts of the sun’s surface at a rate exceeding 
some seventy times the motion of our swift- 
est express trains. — Proctor Other Worlds 
than Ours, ch. 2, p. 35. (Burt.) 

3180. SPREAD OF A PEST— TV 

Russian Thi.stte , — About twenty years ago 
a colony of immigrants brought from the 
plains of southern Russia to the prairie 
region of Dakota a small quantity of flax- 
seed. 

The flaxseed was sown in the fertile soil 
of the new home. It sprouted and grew. 
Along with it there also developed a slender, 
reddish plant, which seemed natural enough 
to the immigrants, for it had been common- 
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ly present in the crops on the far-away 
prairies from whence they came. . . . 

This plant first appeared in a locality 
which was wooded and hilly, but in a few 
seasons it reached the adjacent plains, where 
it w^as rolled by the wind for miles and 
miles, each year afterward invading new 
territory. VVitliin a dozen years it had 
spread throughout South Dakota, had en- 
tered North Dakota on the south, Iowa on 
the north, and Nebraska on the east. Dur- 
ing the next few years it spread Nvith 
marvelous rapidity, invading Minnesota, 
Wisconsin, Colorado, Illinois, and Ohio. Its 
progress W'as aided by the railroads that 
carried the seed to many distant localities, 
which quickly became new centers of 
distribution. Presumably, the plant [the 
Russian thistle or Russian cactus] will con- 
tinue to spread by similar methods, and 
within a few years will be present in most 
of the United States. 

In the plains region of southeastern Rus- 
sia this plant has long been known as a 
noxious pest. On its account “ the cultiva- 
tion of crops has been abandoned over large 
areas in some of the provinces near the 
Caspian Sea.*’ In our own West it has al- 
ready caused damage amounting in a single 
State to millions of dollars a year. — Weed 
Seed Travellers, ch. 1, p. 21. (G. & Co., 

1899.) 

3100. SPREAD OF UNMOLESTED 
SPECIES— iJeiWeer Naturalized in Iceland — 
Rapid Increase from Small Beginning — 
Man Aids Nature by Destroying Destroyers. 
— As an example of the rapidity with which 
a large tract im.y become peopled by the 
offspring of a single pair of quadrupeds, it 
may be mentioned that in the year 1773 
thirteen reindeer were exported from Nor- 
way, only three of which reached Iceland. 
These weVe turned loose into the mountains 
of Giildbringd Syssel, where they multiplied 
so greatly, in the course of forty years, that 
it w’as not uncommon to meet with herds, 
consisting of from forty to one hundred, 
in various districts. 

The reindeer, observes a modern writer, 
is in Lapland a loser by his connection with 
man, but Iceland will be this creature’s 
paradise. There is, in the interior, a tract 
which tSir G. Mackenzie computes at not 
less than forty thousand square miles, with- 
out a single human habitation, and almost 
entirely unknown to the natives themselves. 
There are no wolves; the Icelanders will 
keep out the bears, and the reindeer, being 
almost unmolested by man, will have no 
enemy whatever, unless it has bpought with 
it its own tormenting gadily. — Lyell Prin- 
ciples of Deology, bk. iii, cli. 41, p. 686. 
(A., 1854.) 

3191. SPRINGS EXPLAINED BY 
ARTESIAN WELLS — Lakes and Streams be- 
neath the Earth. — Much light has been 
thrown, of late years, on the theory of 
springs, by the boring of w'hat are called i 


by the French '"Artesian wells,'* because 
the method has long been known and prac- 
tised in Artois; and it is now demonstrated 
that there are sheets and in some places 
currents of fresh water at various depths 
in the earth. The instrument employed in 
excavating these wells is a large auger, and 
the cavity bored is usually from three to 
four inches in diameter. If a hard rock 
is met with it is first triturated by an iron 
rod, and the materials, being thus reduced 
to small fragments or powder, are readily 
extracted. To hinder the sides of the well 
from falling in, as also to prevent the 
.spreading of the ascending water in the 
surrounding soil, a jointed pipe is intro- 
duced, formed of w'ood in Artois, but in 
other countries more commonly of metal. 
It frequently happens that after passing 
through hundreds of feet of retentive soils 
a water-bearing stratum is at length pierced, 
when the fluid immediately ascends to the 
surface and flows over. The first rush of the 
w'ater up the tube is often violent, so that 
for a time the w'ater plays like a fountain, 
and then, sinking, continues to flow over 
tranquilly, or sometimes remains stationary 
at a certain depth below the orifice of the 
well. This spouting of tlie w’ater in the 
first instance is probably owing to the dis- 
engagement of air and carbonic acid gas, for 
both of these have been seen to bubble 
up with the w^ater. — Lyell Principles of 
deology, bk. ii, ch. IG, p. 233. (A., 1854.) 

3192. SPUN GLASS FROM VOL- 

CANO — Pele*8 Hair — Artistic Birds* Nests — 
Man Imitates Nature*s Product. — Sometimes 
the pa.ssage of [voicanicj steam through 
a mass of molten glass produces large quan- 
tities of a material resembling spun glass. 
Small particles or shots of the glass are 
carried into the air and leave behind them 
thin, glassy filaments like a tail. At the 
volcano of Kilauca, in Haw'aii, this fila- 
mentous volcanic glass is abundantly pro- 
duced, and is known as “ Pele’s Hair ’’ — 
Pele being the name of Uie goddess of the 
mountain. Birds’ nests are sometimes found 
composed of this beautiful material. In 
recent years an artificial substance simi- 
lar to this Pele’s hair has been exten- 
sively manufactured bypassing jets of steam 
through the molten slag of iron-furnaces; 
it resembles cotton-wool, but is made up 
of fine threads of glass, and is employed 
for the packing of boilers and other pur- 
poses. — Judd Volcanoes, ch. 4, p. 71. (A., 

1899.) 

3193. SQUIRRELS PLANTING NUTS 

— Animals as Seed Distributers: — Even be- 
fore the arrival of frosts many of these 
[nuts] are dropped by the aid of squirrels, 
gray and red, which cut the stems with their 
teeth. The leaves, with the help of the shift- 
ing winds, gently cover the fruit, or some 
j)ortion3 of it, and make the best kind of pro- 
tection from dry air and severe cold; and 
I they come just in the nick of time. Dame 
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Nature is generous. She produces an abun- 
dance; enough to seed the earth and enough 
to feed the squirrels, birds, and* some other 
animals. The squirrels eat many nuts, but 
I have seen them carry a portion for some 
distance in several directions, and plant one 
or two or three in a place, covering them 
well with soil. It may be the thought of 
the squirrel — I cannot read his thoughts — 
to return at some future time of need, as he 
often does. But in some cases he forgets 
the locality, or does not return because he 
has stored up more than he needs; or in 
some cases the squirrels leave that locality 
or are killed; in any such case the planted 
nuts are not disturbed. At all events, some 
of the nuts — one now and then is all that 
is needed — are allowed to remain where 
planted. In this way the squirrel is a bene- 
fit to the trees, and pays for the nuts he 
eats. — Beal Seed Dispersal, eh. 7, p. 61. (d. 

& Co., 1898.) 

3104. STABILITY OF NATURE ES- 
SENTIAL TO PROSPERITY— 

Shocks Would Ruin England. — Earthquakes 
alone are sufficient to destroy the prosperity 
of any country. If beneath England the 
now inert subterranean forces should exert 
those powers which most assuredly in for- 
mer geological ages they have ex<*rte(l, how 
completely would the entire condition of the 
country be changed! What would become of 
the lofty houses, thickly packed cities, great 
mahufactorics, the beautiful public and pri- 
vate edifices? If the new period of disturb- 
ance w’ere first to commence by some great 
earthquake in the dead of the night, how 
terrific w'ould be the carnage ! England 
would at once be bankrupt; all papers, rec- 
ords, and accounts would from that moment 
be lost. Government being unable to collect 
the taxes, and failing to maintain its au- 
thority, the hand of violence and rapine 
would remain uncontrolled. In every large 
town’ famine would go forth, pestilence and 
death following in its train. -t-Dauwin A'«/- 
urali.ftt*s Voyage around the World, ch. 14, 
p. ;105. (A., 1898.) 

31 05. STABILITY OF THE ANCIENT 
MOUNTAINS — The Evanescent Has Already 
Disappeared. — Comparing mountain eliain 
with mountain chain, we find, as might have 
been expected, that the oldest mountains, 
if they are the least prominent, are at the 
same time the most stable. They have en- 
dured so long that iiuich of their primeval 
elevation has been lost; tlie w^eakly built 
structures have been demolished, and only 
the stronger now remain. Great rock-falls 
and landslips are therefore seldom heard 
of among sueh mountains. It is quite other- 
wise with the younger uplifts of the glol>e. 
The valleys of the Alps, the Caucasus, the 
Himalayas, the Cordilleras, and other chains 
of relatively recent age are cumbered with 
chaotic heaps of fallen rock-masses. From 
time to time peaks and whole mountain- 
sides collapse and slide into the valleys. 


and this rapid degradation will continue 
until every weak structure has been re- 
moved. — G eikie Earth Sculpture, ch. 5, p. 
119. (G. P. P., 1898.) 

3106. STAR, NEW, SUDDEN AP- 

PEARANCE OF — The Burning of a Sun — 
Seen by Us Years after Its Occurrence. — ^The 
appearance of “ new stars ” is not so very 
rare a phenomenon. Every one at all in- 
terested in such matters remembers that in 
1866 a new star broke out in the Northern 
Crown so suddenly that it was shining as 
bright as the pole-star, where six hours 
before there had been nothing visible to the 
eye. Now, all stars are not as large as our 
sun, tho some are much larger; but there 
are circumstances which make it improbable 
that this was a small or near object, and 
it is well remembered how the spectroscope 
showed the presence of abnormal amounts 
of incandescent hydrogen, the material 
w'hich is perhaps the most widely diffused 
in the universe (and which is plentiful, too, 
in our own bodies), so that there was some 
countenance to the popular notion that this 
w’us a w^orld in flames. We w’ere, at any 
rate, witnessing a catastrophe w^hich no 
earthly experience can give us a notion of, 
in a field of action so remote that the flash 
of light which brought the news was un- 
known years on the way, so that all this 
— strange but now^ familiar thought — oc- 
curred long before we saw it happen. The 
star faded in a few’ days to invisibility to 
the naked eye, tho not to the telescope; 
and, in fact, all these phenomena at present 
appear rather to be enormous and sudden 
enlargements of the light of existing bodies 
than the creation of absolutely new’ ones; 
w’hile of these “ new stars ” the e.xainples 
may almost be said to be now’ grow’ing nu- 
merous, two having appeared in the last 
tw’o vears. — T .angley Yric Astronomy, ch. 
8, p.'2.30. (H. M. & Co., 1806.) 

3107. Wagoners Point 

Out Phenomenon to Astronomers — Wonder 
as in Ancient Days (Matt, ii, 2). — ^The ap- 
pearance of hitherto unseen stars in the 
vault of heaven, especially the sudden ap- 
pearance of strongly scintillating stars of 
the first magnitude, is an occurrence in the 
reab’i.s of sj)ace which lias ever excited as- 
tonishment. Tliis astonishment is the great- 
er, in proportion as such an event as the 
sudden manifestation of what was before 
invisible, but wdiich nevertheless is supposed 
to have previously existed, is one of the very 
rarest phenomena in Nature. ... It 
seems not inappropriate to quote the nar- 
rative of an eye-w’itness, and, by dwelling 
on a particular instance, to depict the vivid- 
ness of the impression produced by the sight 
of a new^ star. “ On my return to the Da- 
nish islands from my travels in Germany,” 
says 1'^^cho Brahe, ‘‘ I resided for some time 
with my uncle, Rteno Bille (nt auliccp vit(S 
fastidium Icnirem), in the old and pleasantly 

1 situated monastery of Herritzwadt, and here 
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I made it a practise not to leave my chem- 
ical laboratory until the evening. Raising 
my eyes, as usual, during one of my walks, 
to the well-known vault of heaven, I ob- 
served, with indescribable astonishment, 
near the zenith, in Cassiopeia, a radiant 
fixed star, of a magnitude never before seen. 
In my amazement, I doubted the evidence 
of my senses. However, to convince myself 
that it was no illusion, and to have the 
testimony of others, I summoned my assist- 
ants from the laboratory and inquired of 
them, and of all the country people that 
passed by, if they also observed the star 
that had thus suddenly burst forth. I sub- 
sequently heard that in Germany wagoners 
and other common people first called the 
attention of astronomers to this great phe- 
nomenon in the heavens — a circumstaitce 
which, as in the case of non-predicted com- 
ets, furnished fresh occasion for the usual 
raillery at the expense of the learned.” — 
Humuoldt Cosmos, vol. iii,p. ir>l. (II., 1807.) 

3198. STAR-CLUSTERS— iisZand TJnu 
verses — Plurality of Worlds. — Tlie contem- 
plation of the heavens a fiords no spectacle 
so grand and so eloquent as that of a clus- 
ter of stars, Most of them lie at such a 
distance that the most powerful telescopes 
still show them to us like star-dust. “ Their 
distance from us is such that they are be- 
yond, not only all our means of measure- 
ment,” says Newcomb, “ but beyond all our 
powers of estimation. ^Minute as they ap- 
pear, there is nothing that we know of to 
prevent our supposing each of them to be 
the center of a group of planets as exten- 
sive as our own, and each planet to be as 
full of inhabitants as this one. We may 
thus think of them as little colonies on the 
outskirts of creation itself, and as we see 
all the suns which give them light condensed 
into one little speck, wc might be led to 
think of the inhabitants of the various sys- 
tems as holding intercourse with each other. 
Yet, were we transported to one of thcsi; 
distant clusters, and stationed on a planet 
circling one of the suns which compose it, 
instead of finding the neighboring suns in 
close proximity, wc should see a firmament 
of stars around us, such as we see from the 
earth. Probably it would be a brighter 
firmament, in which so many stars would 
glow with more than the splendor of Sirius 
as to make the night far brighter than 
ours; but the inhabitants of the neighboring 
worlds would as completely elude telescopic 
vision as the inhabitants of Mars do here. 
Consequently, to the inhabitants of every 
planet in the cluster, the question of the 
plurality of worlds might be as insolvable 
as it is to. us.” — Flammariox Popular As- 
tronomy, bk. vi, ch. 10, p. 600. (A.) 

3100. Minuteness of the 

Earth — The Vision of the Universe.— There 
is still another very interesting tract of 
speculation, which has been opened up to 
us by the more recent observations of as- 


tronomy. What we allude to is the dis- 
covery of the nebuloe. We allow that it 
is but a <lim and indistinct light which 
this discovery has thrown upon the struc- 
ture of the universe ; but still it has 
spread before the eye of the mind a field of 
very wide and lofty contemplation. Anteri- 
or to this discovery, the universe might ap- 
pear to have been composed of an indefinite 
number of suns, about equidistant from 
each other, uniformly scattered over space, 
and each encompassed by such a planetary 
attendance as takes place in our own sys- 
tem. But we have now reason to think that 
instead of lying uniformly, and in a state 
of equidistance from each other, they are 
arranged into distinct clusters; that, in the 
same manner as the distance of the nearest 
fixed stars — so inconceivably superior to that 
of our planets from each other — marks the 
separation of the solar systems, so the 
distance of two contiguous clusters may be 
so inconceivably superior to the reciprocal 
distance of those fixed stars which belong 
to the same cluster as to mark an equally 
distinct separation of the clusters, and to 
constitute each of them an individual mem- 
ber of some higher and more extended ar- 
rangement. This carries us upwards through 
another ascending step in the scale of mag- 
nificence, and there leaves us in the uncer- 
tainty whether even here the wonderful 
progression is ended; and, at all events, 
fixes the assured conclusion in our minds 
that, to an eye which could spread itself 
over the whole, the mansion which accom- 
modates our species might be so very small 
as to lie wiapped in microscopical conceal- 
ment; and in reference to the only Being 
who possesses this universal eye, well might 
we say, “ Wliat is man, that thou art miiul- 
ful of him; or the son of man, that thou 
shouldst deign to visit him?” — Chalmers 
Astronomical Discourses, p. 35. (R. Ct., 

1848.) 

3200. STAR-COLORS DUE TO STEL- 
LAR ATMOSPHERES — Celestial Signal- 
lamps. — Hence we learn that the two stars 
[composing the double star Albireo or ^ (Vg- 
ni] owe their color to the nature of their 
vaporous envelopes. Each star glows in re- 
ality with a white light; but the white light 
has in one case to pass through vapors of a 
somewhat ruddy hue (because absorbing blue 
light), and therefore this star looks ruddy, 
while the light of the other star shines 
through bluish vapors, and therefore this 
star looks blue. We do not yet know how 
it chances that the vaporous envelopes of 
these stars, and of other pairs of stars, differ 
in this way. Perhaps we shall never know. 
It is, however, an important gain to our 
knowledge to have ascertained that the col- 
ors of the double stars are not inherent, but 
that these stars are, as it were, celestial 
signal-lamps, shining through colored mat- 
ter. — Proctor Expanse of Heaven, p. 225.. 
(L. G. & Co., 1897.) 
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3201. STAR-COLORS REAL -^Spec- 

trum Analysis of Double Stars. — Spectrum 
analysis applied to the double stars has 
proved that the beautiful colors presented 
by these pairs are not due to the simple 
effect of contrast, but are real. The two 
suns which compose the double star of 
Cygnus, one colored yellow and the other 
blue, show two spectra absolutely different. 
A similar observation, made on the two com- 
ponents of aHerculi6,of which one is orange- 
colored and the other bluish green, has also 
shown spectra totally different. In each of 
these two cases the special color of each star 
agrees with the way in which the light is 
distributed in the different regions of its 
spectrum. — Flammarion Popular Astrono- 
my, bk. vi, ch. 6, p. 612. (A.) 

3202. STAR-DRIETIRQ— Sets of Stars 
that Travel as Systems through Space — 
Ursa Major — Proctor's Prediction Veri- 
fied. — I have said that my object was to 
determine whether any set of stars show a 
tendency to drift together. ... I predict- 
ed that whenever Dr. Huggins sliould apply 
to them [five specified stars of Ursa Major] 
the new spectroscopic method he would find 
that they were either all approaching or all 
receding, and at a common rate. 

This prediction was exactly confirmed by 
the event two years later. It happened that 
Dr. Huggins had forgotten which of the 
seven stars form the drifting set of five. 
He proceeded, however, with his observa- 
tions. He found both the remaining wheel- 
stars receding at the rate of about twenty 
miles per second. The star representing 
the first horse was found to be receding 
at the same rate, and lastly the star repre- 
senting the second horse. Here, then, were 
five stars receding at the rate of about 
twenty miles per second ; but Dr. Huggins 
supposed at the moment that these were 
not the five stars respecting which T had 
made my little prediction. On turning, how- 
ever, to my “Other Worlds” (published 
two years before his observations were 
made), he found that it w’as the set of five 
stars which he had found to be thus re- 
ceding at a common rate which T had de- 
scribed as, in my belief, forming a drifting 
set. I think the inference is fair that my 
general theory respecting local star-drifts is 
correct, and that among those stars wdiich 
form our familiar systems there are groups 
traveling as systems through space. — Proc- 
tor Expanse of Heaven, p. 294. (L. G. & 

Co., 1807.) 

3203. STARS AND NEBULA— Neb- 
ulous Masses Intermixed with Stars. — Some 
important points in cosmical economy have, 
indeed, become quite clear within the last 
thirty years, and scarcely any longer ad- 
mit of a difference of opinion. One of these 
is that of the true status of nebulse. This 
was virtually settled by Sir J. HerschePs 
description in 1847 of the structure of the 
Magellanic clouds; but it was not until 


Whewell in 1853, and Herbert Spencer in 
1858, enforced the conclusions necessarily 
to be derived therefrom, that the conception 
of the nebulse as remote galaxies, which 
Lord Rosse’s resolution of many into stellar 
points had appeared to support, began to 
withdraw into the region of discarded and 
half- forgotten speculations. In the nubecu- 
lae as Whewell insisted “ there coexists in 
a limited compass and in indiscriminate po- 
sition stars, clusters of stars, nebul® regular 
and irregular, and nebulous streaks and 
patches. These, then, are different kinds of 
things in themselves, not merely different 
to us. There arc such things as nebulje side 
by side with stars and wuth clusters of stars. 
Nebulous matter resolvable occurs close to 
nebulous matter irresolvable.” — Clerke His- 
tory of Astronomy, pt. ii, ch. 12, p. 505. 
(Bl., 1803.) 

3204. STARS, A SEED-PLOT OF— 

Our Sun a Star of the Milky Way. — This 
seed-plot of stars [the Milky Way] is 
formed of objects individually invisible to 
the naked eye below the sixth magnitude, 
but so crowded that they appear to touch 
each other and form a nebulous gleam w^hich 
all human eyes directed to the sky for 
thousands of years have contemplated and 
admired. Since it is developed like a girdle 
round the whole circuit of the sky, w^e our- 
selves must be in the Milky Way, The first 
fact w’hich impresses our minds is that our 
sun is a star of the Milky Way. — Flam- 
MARiox Popular Astronomy, bk. vi, ch. 10, 
p. G54. (A.) 

3205. STARS, COUNTING OF— Seven 

Thousand Visible to Xakrd Eye. — According 
to this estimation, the number of stars of 
the first six magnitudes, or, in other words, 
the total number visible to the naked eye, 
is about 7,000. Excellent sight distinguishes 
8,000, average sight about 5,700. Generally, 
we think we see many more; Ave believe w^e 
can count them by myriads, by millions; 
in this, as in other things, W’e are always 
led into exaggeration. As a matter of fact, 
however, the number of stars visible to the 
naked eye in both hemispheres all over the 
earth does not exceed the above figures. 
The stars visible to the naked eye for or- 
dinary sight are in reality so few in num- 
ber that we might easily show them in an 
illustration of the size of these pages, and 
count them: the southern hemisphere has 
3,307, and the northern 2,478; total, 5,785, 
without counting, of course, the star-dust 
of the ^lilky Way. Thus w’c see with the 
naked eye fewer stars in the sky than there 
are inhabitants in a small town. It. is, then, 
not so difficult to make their acquaintance 
as might be imagined. It is but an hour’s 
amusement. — Flammarion Popular .Astron- 
omy, bk. vi, eh. 4, p. 580. (A.)' 

3206. STARS, DOUBLE, EFFECT OF 

— Quadruple Alternation of Day and Xight — 
Our Experience Xot the Limit. — Every one 


Stars 


SCIENTIFIC SIDE-LIGHTS 


of the worlds, in systems belonging to a 
double ^tar, has a quadruple alternation, 
in place of that double alternation which we 
call day and night. There is, first, “double 
day,” when both suns are above the horizon; 
next, single day with one sun; then single 
day with the other sun; and, lastly, true 
night, when both suns are below the horizon. 
— Proctor Expanse of Heaven, p. 228. (L. 

G. & Co.. 1897.) 

3207. STARS INNUMERABLE UN- 

DER THE TELESCOPE — MMions of Stars 
in the Milky Way. — Let us point a telescope 
towards any point of this vaporous arch 
[the Milky Way] ; suddenly hundreds, thou- 
sands of stars show themselves in the tele- 
scopic field like needle-points on the celestial 
vault. Let us wait for some moments, that 
our eye may become accustomed to the dark- 
ness of the background, and the little sparks 
shine out by thousands. Let us leave the 
instrument pointed motionless towards the 
same region, and there slowly passes before 
our dazzled vision the distant army of stars. 
In a quarter of an hour we see them appear 
by thousands and thousands. William Her- 
schel counted 331,000 in a width of 5° in the 
constellation Cygnus, so nebulous to the na- 
ked eye. If we could sec the whole of the 
Milky Way pass before us we should see 
18 millions of stars. — Fi.ammarion Popular 
Astronomy, bk. vi, ch. 10, p. 053, (A.) 

3208. STARS LOST FROM THE 
HEAVENS — Extinguished Suns. — ^Therc are 
also cases where stars which had long been 
known to astronomers have disappeared al- 
together from view, so that their place 
knows them no more. It is possible that 
they may still give out some degree of light 
and heat, but the most powerful telescope 
fails to afford any sign of their existence, 
so that so far as our astronomers arc con- 
cerned, these stars must be regarded as ex- 
tinguished suns. It is at least certain that 
they have lost so large a proportion of the 
light and heat they once possessed that the 
change must seriously have affected the con- 
dition of beings living in the planets which 
doubtless circle around these once brilliant 
orbs. — Proctor Expanse of Heaven, p. 107. 
(L. CJ. & Co., 1897.) 

3209. STARS NEWLY SEEN SUP- 
POSED NEWLY CREATED— Wandering 

yations Surprised hy a Aci<? Heaven. — In a 
fine episode to the Ramayana, the oldest 
heroic poem of Indian antiquity, the stars 
in the vicinity of the south pole are declared 
for a singular reason to have, been more 
recently created than the ' northern. When 
Brahminical Indians were emigrating from 
the northwest to the countries around the 
Ganges, from the 30th degree of north lati- 
tude to the lands of the tropica, where they 
subjected the original inhabitants to their 
dominion, they saw unknown stars rising 
above the horizon as they advanced to- 


ward Ceylon, In accordance with ancient 
practise, they combined these stars into new 
constellations. A bold fiction represented 
the later-seen stars as having been subse- 
quently created by the miraculous power 
of Visvamitra, who threatened the ancient 
gods that he would overcome the north- 
ern hemisphere with his more richly starred 
southern hemisphere” (A. W. von Schle- 
gel, in the Zeitschrift fiir die Kunde des 
Morgenlandes, bd. i, s. 240). While this 
Indian myth figuratively depicts the as- 
tonishment excited in wandering nations 
by the aspect of a new heaven (as the 
celebrated Spanish poet, Garcilaso de la 
Vega, says of travelers, “ they change at 
once their country and stars,” mudan de 
pays y de estrellas), we are powerfully re- 
minded of the impression that must have 
been excited, even in the rudest nations, 
when, at a certain part of the earth’s sur- 
face, they observed large, hitherto unseen 
stars appear in the horizon, as those in the 
feet of the Centaur, in the Southern Cross, 
in Eridanus or in Argo, while those with 
which they had been long familiar at home 
wholly disappeared. — Humboldt Cosmos, 
vol. iii, p. 137. (IT., 1897.) 

3210. STARS OBSERVED BY DAY 

— Companion Stars Discovered. — The idea 
of observing the stars by daylight with a 
telescope first occurred to Morin, who, with 
Gascoigne (about 1038, before Picard and 
Auzout), combined instruments of measure- 
ment with the telescope. Morin himself 
says: “It was not Tycho’s great observa- 
tions in reference to the position of the fixed 
stars, when, in 1582, twenty-eight years be- 
fore the invention of the telescope, he was 
led to compare Venus by da^ with the sun, 
and by night with the stars,” but “ the sim- 
ple idea that Arcturus and other fixed .stars 
might, like Venus, when once they had been 
fixed in the field of the telescope before sun- 
ri.se, be followed through the heavens after 
the sun had risen, that led him to a dis- 
covery which might pro\e of importance for 
the determination of longitude at sea.” No 
one was able before him to di.stinguish the 
fixed stars in the presence of the sun. Since 
the employment, by Rbmer, of great merid- 
ian telescopes in 1691, observations of t^ie 
stars by day have been frequent and fruit- 
ful in results, having been, in some cases, 
advantageously applied to the measurement 
of the double stars. Struve states that he 
has determined the smallest distances of ex- 
tremely faint stars in the Dorpat refractor, 
with a power of only 320, in so bright a 
crepuscular light that he could read with 
ease at midnight. The polar star has a 
companion of the ninth magnitude, which 
is situated at only 18’' distance; it was seen 
by day in the Dorpat refracting telescope 
by Struve and Wrangel, and was in like 
manner observed on one occasion by Encke 
and Argelander. — Humboldt Cosmos, vol. 
iii, p. 66. (H., 1897.) 
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8211. STARS OF A NEW HEMI- 

SPHERE — Sir John Herschel Opens the Study 
of the Southern Skies , — “ Strongly invited,” 
as he [Sir John Herschel] tells us him- 
self, “ by the peculiar interest of the sub- 
ject, and the wonderful nature of the objects 
which presented themselves,” he resolved to 
attempt the completion of the survey in the 
southern hemisphere. With this noble ob- 
ject in view, he embarked his family and in- 
struments on board the “ Mount Stewart El- 
phinstone,” and, after a prosperous voyage, 
landed at Cape Town on the IGth of Janu- 
ary, 1834. Choosing as the scene of his 
observations a rural spot under the shelter 
of Table Mountain, he began regular “ sweep- 
ing” on the 5th of March. The site of his 
great reflector is now marked with an obel- 
isk, and the name of Feldhausen has become 
memorable in the history of science, for the 
four years’ work done there may truly be 
said to open the chapter of our knowledge 
as regards the southern skies. — Clerke His- 
tory of Astronomy, pt. i, ch. 2, p. 50. (Bl., 

1893.) 

8212. STARS OF MANY COLORS- 

“ Star Diffcreth from Star in (rlory ” (1 Cor, 
ocv, J^l ) — A Suggestion of the Foundations 
of the New Jerusalem (Rev. xxi, 19-21 ). — 
In the heavens there are stars of many col- 
ors; for one star differeth from another 
in glory. But the colors we see with the 
unaided eye are far less beautiful and less 
striking than those which are brought into 
view by the telescope. And among the col- 
ored stars seen by the telescope there are 
none more beautiful than the colored pairs 
of stars. Amongst these we find the most 
strongly marked contrasts — such combina- 
tions as green and red, orange and blue, 
yellow and purple; then again we some- 
times .see both the companions of the same 
color; and yet again we find combinations 
where the contrast, tho not so striking as 
in the pairs first mentioned, is nevertheless 
exceedingly beautiful, as when we have 
gold and lilac, or white and blue, or white 
and green stars; and lastly, we find among 
the smaller companions of double stars such 
hues as gray, fawn, ash-colored, puce, 
mauve, russet, and olive. — Proctor Expanse 
of Heaven, p. 220. (L. G. & Co., 1897.) 

82 1 8. STARS OF THE ABYSS-P/ioa- 

phorcscencc of Eehinodenns from Deep Sea 
— Starfish Coruscating with Creen Light . — 
Among the eehinodenns we have not many 
recorded instances of a phosphorescent light 
being emitted, but it is quite possible that 
many, if not all of them, may possess this 
power. The curious deep-sea form, Brisinga, 
that was first discovered by Ch. Asbjornsen, 
is known to be so brilliantly phosphores- 
cent that it has been called a veritable 
gloria marts, and writing of the curious 
brittle-star Ophiacantha spinulosa (dredged 
by the “ Porcupine ” in 584 fathoms of wa- 
ter), Professor Wyville Thomson remarks 
that the light was of a “ brilliant green, cor- 


uscating from the center of the disk, now 
along one arm, now along another, and some- 
times vividly illuminating the whole outline 
of tho starfish.” — Hickson Fauna of the 
Deep Sea, ch. 4, p. 81. (A., 1894.) 

8214. STARS OF THE MILKY WAY 

—Each Star a Su7i — Myriad Centers of 
Light, Motion, and Power. — The least of the 
stars seen in the galactic depths — even tho 
the telescope which reveals it be the might- 
iest yet made by man, so that Avith all other 
telescopes tlfet star would be unseen — is a 
sun like our own. It is a mighty mass, 
capable of swaying by its attraction the 
motions of worlds, like our earth and her 
fellow planets, circling in their stately 
courses around it. It is an orb instinct 
with life (if one may so speak), aglow with 
fiery energy, pouring out each moment sup- 
plies of life and power to the worlds which 
circle around it. It is a mighty engine, 
working out the purpose of its great Cre- 
ator; it is a giant heart, whose pulsations 
are the source whence a myriad forms of 
life derive support ; and until the fuel which 
maintains its fires shall be consumed, that 
mighty engine will fulfil its work; until its 
life-blood shall be exhausted, that giant 
heart will throb unceasingly. — Proctor Ex- 
pause of Heat'cn, p. 30(>. (L. G. &: Co., 

1897.) 

8215. STARS PRESENT NEW AS- 
PECT TO MODERN WORLD— C/imw/eDwe 

to Precession of the Equinoxes. — In conse- 
<|uence of the precession of the equinoxes 
the starry heavens are continually changing 
their asjioet from every portion of the 
earth’s surface. The early races of mankind 
beheld in the far north the glorious con- 
stellation of our southern hemisphere rise 
before them, which, after remaining long in- 
visible, will again appear in those latitudes 
ofter the lapse of thousands of years. Ca- 
nopus was fully 1* 20' below the horizon at 
'roledo (39° 54' north latitude) in the time 
of Columbus, and now the same star is al- 
most as much above the horizon at Cadiz. 
While at Berlin and in the northern lati- 
tudes tho stars of the Southern Cross, as 
Avell as a and g Ceuta uri, are receding more 
and more from view, the Magellanic clouds 
are slowly approaching our latitudes. Ca- 
nopus Avas at its greatest northern approxi- 
mation during the last century, and is now 
moving nearer and nearer to the south, al- 
tho very sloAvly, OAving to its vicinity to the 
south pole of the eeliptic. — Humdotot Cos- 
mos, A’ol. ii, pt. ii, p. 290. (H., 1897.) 

8210. STARS, SPLENDOR OF, BUT 
PARTIALLY KNOWN TO MAN—ORr At- 

tnospherc a Veil — Radiance in the Tropics — 
The Dimtiess of Distance . — ^Thc splendor of 
these natural illuminations can hardly be 
conceived by our terrestrial imagination. 
The tints Avhich we admire in these stars 
from here can give but a distant idea of the 
real value of their colors. Already, in pass- 
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ing from our foggy latitudes to the limpid 
regions of the tropics, the colors of the stars 
are accentuated, and the sky becomes a 
veritable casket of precious stones. What 
would it be if we could transport ourselves 
beyond the limits of our atmosphere? Seen 
from the moon these colors would be splen- 
did. Antares, a Herculis, Pollux, Aldeba- 
ran, Betelgeuse, ^lars, shine like rubies; the 
polar star, Capella, Castor, Arcturus, Pro- 
cyon, are veritable celestial topazes; while 
Sirius, Vega, and Altair are diantonds eclips- 
ing all by their dazzling whiteness. How 
would it be if we could approach the stars 
so as to perceive their luminous disks, in- 
stead of merely seeing brilliant points desti- 
tute of all diameter?— Flammariox Popular 
Astronomy y bk. vi, ch. 8, p. G37. (A.) 

32 1 7. STARS TEACH MAN»S WEAK- 

NESS AND MAJESTY— “W/ia« /a Alan that 
Thou Art Mindful of Him? Thou Hast Made 
Him a Little Lower than the Angels” (Ps. 
viiiy L starry heavens, by incal- 

culable numbers, magnitude, space, duration, 
and length of periods, impress man with the 
conviction of his own insignificance, his 
physical weakness, and the ephemeral na- 
ture of his existence, he is, on the other 
hand, cheered and invigorated by the con- 
sciousness of having been enabled, by the 
application and development of intellect, to 
investigate very many important points in 
reference to the laws of Nature and the 
sidereal arrangement of the universe. — 
Humboldt Cosmos, vol. iii, p. 30. (IL, 
1897.) 

3218. STARS THAT NEVER SET- 

Circlc of Perpetual Apparition. — Now', to 
see the effect of the diurnal motion near 
the pole, let us Avatch any star in the north 
betw'een the pole and the horizon. We 
shall soon see that, instead of moving from 
east to west, as we are accustomed to see 
th^heavenly bodies move, it really moves 
toMrds the east. After passing the north 
point it begins to curve its course upwards, 
until, in the northeast, its motion is verti- 
cal. Then it turns gradually to the west, 
passing as far above the pole as it did 
below it, and, sinking down on the w’est of 
the pole, it again passes under it. The 
passage above the pole is called the up])er 
culmination, and that below it the lower 
one. . . . We cannot with the naked eye 
follow it all the way round, on account of 
the intervention of daylight, but by con- 
tinuing our watch every clear night for a 
year we should see it in every point of 
its course. A star following .the course we 
have described never sets, but may be seen 
every clear liight. If we imagine a circle 
drawn round the pole at such a distance 
as just to touch the horizon, all the stars 
situated within this circle will move in 
this way; this is therefore called the circle 
of perpetual apparition.— Newxomb Popu- 
lar Astronomy y ch. 1, p. 11. (H., 1899.) 


3210. STAR% THAT SET SPEEDILY 

TO RISE AGAIN— Newly Risen Comet Swp- 
posed To He Another. — As we go away from 
the pole we shall find the stars moving in 
larger circles, passing higher up over the 
pole, and low^er down below it, until we 
reach the circle of perpetual apparition, 
when they will just graze the horizon. Out- 
side this circle every star must dip below 
the horizon for a greater or less time, de- 
pending on its distance. If it be only a 
few' degrees outside it will set in the north- 
w'est, or between north and northwest; and 
after a few’^ hours only it will be seen to rise 
again between north and northeast, having 
done little more than graze the horizon. 
The possibility of a body rising so soon after 
having sot does not always occur to those 
wdio live in moderate latitudes. In July, 
1874, Coggia’s comet set in the northwest 
about nine o’clock in the evening, and rose 
again about three o’clock in the morning; 
and some intelligent people w’ho then saw 
it east of the pole supposed it could not 
be the same one that had set the evening 
before. — Newcomb Popular Astronomy, ch. 
1, p. 11. (H., 1890.) 

3220. STARS, TWINKLING OF, 

CAUSED BY OUR ATMOSPHERE— Hiy/ier 
Mountains Give Purer iSky. — Were the par- 
ticles which produce the purer celestial 
vault all sw'ept away, Ave should, unless 
helped by w'hat has been called “ cosmic 
dust,” look into the blackness of celestial 
space. And w'ere the whole atmosphere 
abolished along W’ith its suspended matter 
w’e should have the “ blackness ” spangled 
with steady stars; for the twinkling of the 
stars is caused by our atmosphere. Noav, 
the higher we ascend, the more do w'e leave 
behind us the particles which scatter the 
light; the nearer, in fact, do we approach 
to that vision of celestial space . . . 

Viewed, therefore, from the loftiest Alpine 
summits, the firmamental blue is darker 
than it is c*ver observed to be from the 
plains. — T y.ndall Fragments of ^^cienccy vol. 
i, ch. 5, p. 13!). (A.,' 1897.) 

3221. Partly Inherent, 

Partly Atmospheric — The White Htars ticin- 
tillate Most, the Orange or Red Least — 
“ f^tar Differeth from Star in Glory ” (1 Cor. 
XV, Jfl ). — Who has not been struck with the 
scintillation of the stars? While the plan- 
ets, even the brightest, radiate a calm and 
motionless light, the stars, even the least 
brilliant, appear more or less agitated 
by a wavering and variable light. This 
light, which glimmers sometimes vividly, 
sometimes feebly, in intermittent gleams, 
sometimes w'hite, green, or red, like the 
flashing fires of a limpid diamond, seems 
to animate the interstellar solitudes, and 
makes us think of eyes opened in the heav- 
ens. It is like a calm and transparent sea 
on which flit lamps lighted by other mor- 
tals: the silence is as profound, but the 
dCsert is less void, and it seems that we 
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divine better the distant^ife which is in 
motion round each of these brilliant fires 
burning in infinitude. . . . 

Scintillation is a phenomenon caused 
partly by the intrinsic light and partly by 
the state of our atmosphere. . 

The stars which scintillate most are the 
white stars, like Sirius, Vega, . . , etc. 

[86 variations per second]. The stars 
which scintillate least are the orange or red 
stars, like Antares, Aldebaran, Arcturus, 
etc. [66 variations per second]. 
There is thus a certain correspondence 
between the scintillation of a star and its 
physical constitution. . . . 

Our atmosphere plays a considerable part 
in the scintillation; the lower a star is, the 
more it scintillates; the scintillation is pro- 
portional to the product which we obtain 
by multiplying the thickness of the layer of 
air traversed by the luminous ray emanating 
from the star by the astronomical refraction 
for the altitude at which it is observed. 

The scintillation is more pronounced as 
the cold is greater; it is stronger in winter 
than in summer — a fact which may be no- 
ticed by everybody. — F lammarion Popular 
Astronomy, bk. vi, ch. 6, p. 600, (A.) 

3222. STARS WITHDRAWN FROM 

NORTHERN SKIES — Change in the Heavens. 
— It was not more than 2,000 years before 
our era that the Cross (the Southern Cross) 
became invisible in northern Germany. The 
constellation had ascended as far as the 
tenth degree above the horizon. When it 
disappeared from the Baltic skies, the pyra- 
mid of Cheops had already stood five hun- 
dred years. The shepherd nation of the 
Hyksos invaded Egj’pt seven hundred years 
later. The past be<jomes apparently less re- 
mote when we can measure it by reference 
to memorable events. — Hum boi.dt Cosmos, 
vol. ii, pt. ii, p. 200. (II., 1807.) 

3223. STARS WITHOUT LIGHT— 

yon-lummous Jiodivs May Harr JiriUiant 
i^atellitcs. — The belief in the existence of 
non-luminous stars was diflused even among 
the ancient Greeks, and especially in the 
earliest ages of Christianity. It was as- 
sumed that among the fiery stars which 
are nourished by the celestial vapors there 
revolve certain other eartblike bodies, which, 
however, remain invisible to us. The total 
extinction of new stars, especially of those 
so carefully observed by Tycho Brahe and 
Kepler in Cassiopeia and Opbiuchus, appears 
to corroborate this opinion. Since it was 
at the time conjectured that the first of 
these stars had already twice appeared, and 
that, too, at intervals of nearly 300 years, 
the idea of annihilation and total extinction 
naturally gained little or no credit. The 
immortal author of the “MCcanique Celeste” 
[Laplace] bases his conviction of the exist- 
ence of non-luminous masses in the universe 
same phenomena of 1672 and 1604: 

These stars, that have become invisible 
nfter having surpassed the brilliancy, of Ju» 


piter, have not changed their place during 
the time of their being visible.” (The lumi- 
nous process in them has simply ceased.) 

“ There exist, therefore, in celestial space 
dark bodies of equal magnitudes, and prob- 
ably in as great numbers as the stars.” So 
also Mildler, in his “ Untersuchungen fiber 
die Fixstern-Systeme,” says: “A dark body 
might be a central body; it might, like our 
own sun, be surrounded in its immediate 
neighborhood only by dark bodies like our 
planets. Th^ motions of Sirius and Procyon, 
pointed out by Bessel, force us to the as- 
sumption that there are cases where lumi- 
nous bodies form the satellites of dark 
masses.” — Humboldt Cosmos, vol. iii, p. 187. 
(H., 1897.) 

3224. STATES, MENTAL, RESULT 
IN PHYSICAL ACTION — Interdejyendence of 
Body and Mind. — The psychologist is forced 
to be something of a nerve-physiologist. 
Mental phenomena are not only condi- 
tioned a parte ante by bodily processes; 
but they lead to them a parte post. That 
they lead to acts is of course the most 
familiar of truths, but I do not merely 
mean acts in the sense of voluntary and 
deliberate muscular performances. Mental 
stjites occasion also changes in the cali- 
ber of blood-vessels, or alteration in the 
heart beats, or processes more subtle still, 
in glands and viscera. If these are taken 
into account, as w('ll as acts Avhich follow 
at some remote period because the mental 
stiite was once there, it will be safe to lay 
down the general law that no mental modi- 
fication ever occurs which is not accom- 
panied or followed by a bodily change. The 
ideiis and feelings, c. g. which these present 
printed characters excite in the reader^s 
ii.ind not only occasion movements of his 
eyes and nascent movements of articula- 
tion in him, but \vill some day make him 
speak, or take sides in a discussion, or give 
advice, or choose a book to read, differently 
from what would have been the ease J|ad 
they never impressed his retina. — .T^SS es 
Psycholoqif, vol. i, ch. 1, p. 5. (II. H. & 
Co.. 1899.) 

3225. STEAM-JETS IN NATURE— 

Volcanoes the Vents for Imprisoned iratcns'. 
— If water be subjected to .sufticiently great 
pressure it may be raised to a very high 
temperature and still retain its liquid con- 
dition. When this pressure is removed, 
however, the whole mass passes at once into 
the condition of steam or water-gas, and 
the gas thus formed at high temperatures 
has a proportionably high tension. In a 
Papin’s digester water confined in a strong 
vessel is raised to temperatures far above 
its ordinary boiling-point, and from any 
opening in such a vessel the steam escapes 
with prodigious violence. Now, at consid- 
erable depths beneath the earth’s surface, 
and under the pressure of many hundreds 
or thousands of feet of solid rock, water 
still retaining its liquid condition may be- 
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come intensely heated. When the pressure 
is relieved by the formation of a crack or 
fissure in the superincumbent mass of rock, 
the escape of the superheated steam will be 
of very violent character, and may be at- 
tended with the most striking and destruc- 
tive results. In the existence of high tem- 
peratures beneath the earth’s surface, and 
the pres^ce in the same regions of im- 
prisoned water capable of passing into the 
highly elastic gas which we call steam, we 
have a cause fully competent to produce 
all the phenomena which we have described 
as occurring at Stromboli. — Judd Volcanoes, 
ch. 2, p. 21. (A., 1899.) 

3226. STEAM-NAVIGATION--/^ 

Gradual Development. — From the earliest 
dawn of history men used rm?Mng or sail- 
ing vessels for coasting trade or for cross- 
ing narrow seas. The Carthaginians sailed 
nearly to the equator on the west coast 
of Africa, and in the eleventh century 
the Northmen reached North America on 
the coast of New England. Exactly five 
hundred years ago Vasco da Gama sailed 
from Portugal round tlie Cape of Good 
Hope to India, and in the next century 
Columbus and his Spanish followers crossed 
the Atlantic in its widest part to the West 
Indies and Mexico. From that time sailing 
ships were gradually improved, till they 
culminated in our magnificent frigates for 
war purposes and the clipper ships in the 
China and Australian trade, which were in 
use up to the middle of the century. Put 
during all this long course of development 
there was no change whatever in principle, 
and the grandest threc-dcckcr or full-rigged 
clipper ship was but a direct growth, by 
means of an infinity of small modifications 
and improvements, from the rudest sailing 
boat of the primeval savage. Then, at the 
very commencement of the present [nine- 
teenth] century, the totally new principle 
of steam-propulsion began to be used, at 
firs|||ex\>erimenta11y and with many failures, 
OTi rivers, canals, and lakes, till about the 
year 1815 coasting steamships of small size 
came into pretty general use. These were 
rapidly improved; but it was not till the 
year 1838 that the ‘‘Great Western,” of 
1,340 tons and 400 horse-power, made the 
passage from Brir^tol to New York in four- 
teen days, and thus inaugui.ited the system 
of ocean steam-navigation which has since 
developed to sucli an enormous extent. — 
Wallace The Womlrrftfl Centun/, ch. 1, p. 
8. D. M. & Co., 1899.) 

3227. STEEL AS A FACTOR IN HU- 
MAN PROGRESS— Iron the Universal Metal 
— Metallurgy Dependent on Chemistry . — 
Without metal-working, civilization, as we 
understand it at the present day, would be 
impossible. Much has been made possible in 
the past half-century by progress in the 
metallurgy of iron alone. It seems almost 
incredible, but it is nevertheless a fact, that 
steel has been sold in the United States 


in the last few years at a price per ton 
which is often obtained for hay. Iron is the 
universal metal. It is found in every hu- 
man trade, and devoted to every possible 
technical art. Steel, which is only a pe- 
culiar variety, of iron, can be made almost 
as cheap as pig iron itself. Dominant in 
the arts of peace, as it is in the art of 
war, it rules every battle, whether of peace 
or war. It is doubtful whether any mis- 
sionary effort, no matter how successful it 
has been, has had an influence on the de- 
velopment of humanity such as has been 
exercised by the Bessemer converter. Iron 
and steel are almost synonyms for prog- 
ress and intelligence. It is not necessary 
to spend any time to show how intimately 
the science and art of chemistry are inter- 
woven with the metallurgy of iron and steel. 
Every step has been made possible by the 
researches of the chemist, and every im- 
provement in the application of chemical 
principles. — Wiley Relations of Chemistry 
to Industrial Progress (Address at Purdue 
University, Lafayette, hid., 1896, p. 22). 

3228. STELLAR PERPLEXITIES— 

Nebulce, Stardusiers, or Stars in Perspec- 
tive ? — A region which appears singularly 
rich in stars may be a true star-cluster — a 
subordinate star-system — or it may be a 
region where the line of sight passes through 
an almost interminable range of stars. 
Seemingly minute stars may form schemes 
of suns far smaller than our own, or than 
any of the leading orbs of the heaven.s, or 
they may be orbs surpassing even Sirius 
in magnitude and splendor, but set at depths 
compared with wliich his enormous distance 
is relatively as insignifi(‘ant as the distance 
of our moon compared with the dimensions 
of the solar system. A cloud of light in 
the star-depths may be a vast mass of nebu- 
lous matter, or it may be a scheme of stars 
as magnificent as the most splendid of all 
the star-clusters discernible with the tele- 
scope. — Proctor Our Place among Infinities, 
p. 2u7. (L. G. & Co., 1897.) 

3229. STILLNESS OF THE DEEP 

SEA — Animals There Found Less Muscular in 
Consequence. — It is very probable, however, 
that these currents at the bottom of the 
ocean are extremely slow, and as the water 
is never affected by tides or storms, the gen- 
eral character of the deep sea is probably 
one of calm repose. This is a matter of no 
little importance; for, in the consideration 
of the characters presented by the fauna of 
any particular region, it is always necessary 
to take into account the physical difficulties 
the animals have to contend against and the 
modifications of structure they present to 
combat these difficulties. Thus in a region 
suefi as that presented by the deep sea, 
where there are no rapid tides, we should 
not expect to find such a powerful set of 
body mi’scles in the free-swimming forms, 
Tor such a firm vertebral column as in the 
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animals that live in more lively water. — 
Hickson Fauna of the Deep Sea, ch. 2, p. 
34. (A., 1804.) 

3230* Strata Deposited 

hy Curtenta, — It appears extraordinary that 
in some tracts of the sea adjoining the coast 
of England, where we know that currents 
are not only sweeping along rocky masses, 
thrown down from time to time from the 
high cliffs, but also occasionally scooping 
out channels in the regular strata, there 
should exist fragile shells and tender zoo- 
phytes in abundance, which live uninjured 
by these violent movements. The ocean, 
however, is in this respect a counterpart 
of the land ; and as, on the continents, rivers 
may undermine their banks, uproot trees, 
and roll along sand and gravel, while their 
waters are inhabited by testaceans and fish, 
and their alluvial plains are adorned with 
rich vegetation and forests, so the sea may 
be traversed by rapid currents, and its bed 
may here and there suffer great local de- 
rangement, without any interruption of the 
general order and tranquillity. It has been 
ascertained by soundings in all parts of the 
world that where new deposits are taking 
place in the sea coarse sand and small 
pebbles commonly occur near the shore, 
while farther from land and in deeper wa- 
ter finer sand and broken shells are spread 
out over the bottom. Still farther out the 
finest mud and ooze are alone met with. 
Mr. Austen observes that tliis rule holds 
good in every part of the English Channel 
examined by him. He also informs us that 
where the tidal current runs rapidly in what 
are called “ races,” where surface undula- 
tions are perceived in the calmest weather, 
over deep banks, the discoloration of the 
water does not arise from the power of such 
a current to disturb the bottom at a depth 
of 40 or 80 fathoms, as some have supposed. 
In these cases a column of water sometimes 
500 feet in height is moving onwards with 
the tide clear and transparent above, while 
the lower portion holds fine sediment in sus- 
pension (a fact ascertained by soundings), 
when suddenly it impinges upon a bank, and 
its height is reduced to 300 feet. It is thus 
made to boil up and flow off at the sur- 
face, a process which forces up the lower 
strata of water charged with fine particles 
of mud, which in their passage from the coast 
had gradually sunk to a depth of 300 feet 
or more. — Lyell Principhs of Geology, bk. 
ii, ch. 21, p. 341. (A., 1854.) 

3231. STILLNESS OF TROPIC NOON 

— ’Yet Busy Life. — A singular contrast to the 
scenes I have here described [the uproar 
of a tropical forest by night], and which I 
had repeated opportunities of witnessing, 
is presented by the stillness which reigns 
within the tropics at the noontide of a 
day unusually sultry. ... A thermom- 
eter observed in the shade, but brought 
within a few inches of the lofty mass of 
granite rock, rose to more than 122® F. 


All distant objects had wavy, undulating 
outlines, the optical effect of the mirage. 
Not a breath of air moved the dust-like 
sand. The sun stood in the zenith, and 
the effulgence of light poured upon the river, 
and which, owing to a gentle ripple of the 
waters, was brilliantly reflected, gave addi- 
tional distinctness to the red haze which 
veiled the distance. All the rocky mounds 
and naked boulders were covered with large, 
thick-scaled iguanas, gecko-lizards, and spot- 
ted salamanders. Motionless, with uplihed 
heads and widely extended mouths, they 
seemed to inhale the heated air with ec- 
.stasy. Tho larger animals at such times 
take refuge in the deep recesses of the for- 
e.st, the birds nestle beneath the foliage of 
the trees or in the clefts of the rocks; but 
if in this apparent stillness of Nature we 
listen closely for the faintest tones, we 
detect a dull, muffled sound, a buzzing and 
humming of insects close to the earth, in 
the lower strata of the atmosphere. Every- 
thing proclaims a world of active organic 
forces. In every shrub, in the cracked bark 
of trees, in the perforated ground inhabited 
by hymenopterous insects, life is everywhere 
audibly manifest. It is one of the many 
voices of Nature revealed to the pious and 
susceptible spirit of man. — Humboldt Views 
of Nature, p. 200. (Bell, 1896.) 

3232. STIMULUS AND INCITEMENT 

— The TcachePs Great Work. — My theory 
of education agrees with that of Emer- 
son, according to w’hich instruction is 
only half the battle, what Jbe calls provoca- 
tion being the other half. By this he means 
that pow’er of the teacher, through the force 
of his character and the vitality of his 
tliought, to bring out all the latent strength 
G* his pupil, and to invest with interest 
even the driest matters of detail. — Tyndall 
Forms of Water, pref., p. 17. (A., 1899.) 

3233. STONE AGE, UNIVERSALITY 

OF — Fantastic Fxpinnatiotis of Forg^tte^Jm- 
plemvnts — Fverytchcre Man Has RisenWmly 
by Toil and Struggle. — One of the chief ques- 
tions to be asked about tlie condition of any 
people is wliether they have metal in use 
for their tools and weapons. If so, they may 
be said to be in tlie metal age. If they have 
no copper or iron, but make their hatchets, 
knives, spear-lieads, and other cutting and 
piercing instruments of stone, they are said 
to be in the Stone Age. Wherever sucli 
stone implements are picked up, as they 
often are in our owm plow’ed fields, they 
prove that Stone- Age men have once dwelt 
in the land. It is an important fact that 
ill every region of the inhabited w’orld an- 
cient stone implements are thus found in 
the ground, showing that at some time 
the inhabitants W’erc in this respect like 
the modern savages. In countries where the 
people have long been metal-workers they 
have often lost all memory of what these 
stone things are, and tell fanciful stories 
to account for their being met with in 
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plowing or digging. One favorite notion 
in England and elsewhere is that the atone 
hatchets are “ thunderbolts ” fallen from the 
sky with the lightning Hash. It has been 
imagined that in the east, the seat of the 
most ancient civilizations, some district 
might be found without any traces of man 
•having lived there in a state of early rude- 
ness, so that in this part of the world he 
might have been civilized from the first. 
But it is not so. In Assyria, Palestine, 
Egypt, as in other lands, one may find 
sharp-chipped flints, w’hich show that here 
also tribes in the Stone Age once lived 
before the use of metal brought in higher 
civilization. — Tylor Anthropology, ch. 1, p. 
25. (A., 1899.) 

3234. STONE AS BUILDING MA- 
TERIAL — Durability of-—Cau»ej* of Decay — 
Bending of Bunker Bill Monument. — The 
solvent power of water, which attacks even 
glass, must in time produce an appreciable 
effect on the most solid material, particu- 
larly where it contains, as the water of the 
atmosphere ahvays docs, carbonic acid in 
solution. The attrition of silicious dusts, 
when blown again.st a building, or washed 
down its sides by rain, is evidently oper- 
ative in W’earing aw'ay the surface, tho the 
evanescent portion removed at each time 
may not be indicated by the nicest balance. 
An examination of the basin which former- 
ly received the w'ater from the fountain at 
the w'estern entrance of the Capitol, now 
deposited in the Patent Ottico, will convince 
any one of the great amount of action pro- 
duced principally by water charged with 
carbonic acid. Again, every flash of light- 
ning not only generates nitric acid (w’hicli 
in solution in the rain acts on the marble), 
but also by its inductive effects at a distance 
produces chemical changes along the moist 
wall, which are at the present time beyond 
our means of estimating. Also the constant 
variati<ms of temperature from day to day, 
and- evRi from hour to hour, give rise to 
molecular motions which must affect the 
durability of the material of a building. 
Recent observations on the pendulum have 
shown that the Bunker Hill monument is 
scarcely for a moment in a state of rest, 
but is constantly w'arping and bending under 
the influence of the ever varying tempera- 
ture of its different sides. 

Moreover, as soon as the polished surface 
of a building is made rough from any of the 
causes aforementioned, the seeds of minute 
lichens and mosses, which are constantly 
floating in the atmosphere, make it a place 
of repose, and from the growth and decay 
of the microscopic plants which spring from 
these discoloration is produced and disin- 
tegration assisted.—HENRY Mode of Test- 
ing Building Materials, Scientific Writings 
vol. i, p. 345. (Sm. Inst., 1880.) 

3235. STONE-CUTTING, ANCIENT— 

Blocks Jjoid without (dement.— In ancient 
Egypt the masons luwved and smoothed even 


granite and porphyry to a finish which is 
envied by the architects of our own day, 
and the pyramids of Gizeh are as wonderful 
for the fine masonry of their slopes, cham- 
bers, and passages as for their prodigious 
size. Our modern notion of a stone build- 
ing is that the blocks of stone are to be 
fixed together with a layer of mortar to 
bind them, but in the old and beautiful 
architecture of Egypt and Greece the faced 
stone blocks lie on one another, having no 
cement to hold them, and needing none. — 
Tylor Anthropology, ch. 10, p. 233. (A., 

1899.) 

3230. STONES OF ANCIENT MONU- 
MENTS BURIED BY WORMS— 

— At Stonehenge some of the outer druidic- 
al stones are now prostrate, having fallen 
at a remote but unknown period, and these 
have become buried to a moderate depth in 
the ground. They are surrounded by slo- 
ping borders of turf, on which recent cast- 
ings were seen. Close to one of these fallen 
stones, which was 17 feet long, 6 feet broad, 
and 2814 inches thick, a hole was dug, and 
here the vegetable mold was at least 9 V 2 
inches in thickness. At this depth a flint 
was found, and a little higher up on one 
side of the hole a fragment of glass. The 
base of the stone lay about 9^2 inches be- 
neath the level of the surrounding ground, 
and its upper surface 19 inches above the 
ground. 

A hole was. also dug close to a second 
huge stone, which in falling had broken 
into two pieces, and thi.s must have hap- 
pened long ago, judging from the weathered 
aspect of the fractured ends. The base was 
buried to a depth of 10 inches, as was ascer- 
tained by driving an iron skewer horizontal- 
ly into the ground beneath it. The vegetable 
mold forming the turf-covered sloping bor- 
der round the stone, on which many castings 
had recently been ejected, was 10 inches in 
thickness, and most of this mold must have 
been brought up by worms from beneath 
its base. — Darwin Formatio.i of Vegetable 
Mold, ch. 3, p. 45. (Hum., 1887.) 

3237. STORE OF NUTRIMENT IN 

SEED — A Help to Plant in Struggle for Life. 
— ^'I'he store of nutriment laid up within 
the seeds of many plants seems at first 
sight to have no sort of relation to other 
plants. But from the strong growth of 
young plants produced from such seeds as 
pea.se and bean.s, when sown in the midst 
of long grass, it may be su.spected that the 
chief use of the nutriment in the seed is to 
favor the growd;h of the seedlings, while 
struggling with other plants growing vigor- 
ously all around. — Darwin Origin of Spe- 
cies, ch. 3, p. 71. (Burt.) 

3238. STORIES ABOUT GORILLA 
DISCREDITED — Hia DweUi/ng a Mere Rude 
Nest — Ferocity in Attack. — Dr. Savage re- 
pudiates the stories about the gorillas car- 
rying off women and vanquishing elephants, 
and then adds; 
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“ Their dwellings, if they may be so called, 
are similar to those of the chimpanzee, 
consisting simply of a few sticks and leafy 
branches, suppoited by the crotches and 
limbs of trees; they afford no shelter, and 
are occupied only at night. 

** They are exceedingly ferocious, and al- 
ways offensive in their habits, never running 
from man, as does the chimpanzee. They 
are objects of terror to the natives, and 
are never encountered by them except on 
the defensive. The few that have been cap- 
tured were killed by elephant-hunters and 
native traders, as they came suddenly upon 
them while passing through the forests. 

“ It is said that when the male is first 
seen he gives a terrific yell, that resounds 
far and wide through the forest, something 
like ‘ kh — ah! kb — ah!* prolonged and shrill. 
His enormous jaws are widely opened at 
each expiration, his under- lip hangs over 
the chin, and the hairy ridge and scalp are 
contracted upon the brow, presenting an 
aspect of indescribable ferocity. 

“ The females and young, at the first cry, 
quickly disappear. He then approaches the 
enemy in great fury, pouring out his horrid 
cries in quick succession.** — Huxley Man's 
Place in Nature, p. 211. (Hum.) 

3239. STORING OF THE COAL— 

Earth Once a Giant Tloibcd. — There is in- 
disputable proof . . . that all coal beds are 
of vegetable origin. Geologists tell us that 
these coal beds were formed during an age 
before the earth had cooled down to the tem- 
perature that it has at the present time — 
an age when vegetation was forced by the 
internal heat of the earth instead of having 
to receive all its warmth from the sun*s 
rays, as we do now. Some of our readers 
are familiar with what is commonly termed 
a hotbed. A hotbed is made by putting 
soil on top of substances that will ferment 
and create heat underneath the soil. This 
heat from beneath will force vegetation 
and cause a much larger growth than there 
will be if left to the sun’s rays alone. Dur- 
ing the carboniferous age the earth w'as a 
great hotbed. — Elisha Gray Nature's Mira- 
cles, vol. i, ch. 3, p. 24. (F. H. & H., 1900.) 

3240. STORMS ^ILD BY COMPAR- 
ISON — Earth's FierceM Tem})ests Compared 
with Hurricanes on Jupiter . — Examined by 
a pow'crful telescope, Jupiter shows all the 
signs of the most tremendous atmospheric 
disturbances. There are great bands of 
clouds all around him, so arranged as to 
imply the existence of very strong winds 
resembling our trade-winds. Hut these cloud 
zones change sometimes so rapidly in shape 
as to show that either some of the clouds 
have rapidly discharged their contents in 
rain and new clouds have been very rapidly 
formed, or else that great cloud-masses have 
been carried along with enormous rapidity 
hy winds of hurricane force. These motions 
of cloud-masses on Jupiter, wiien interpreted 
by what we know of the real dimensions 


^ i 

of Jupiter, have been found to indicate the 
existence of winds blowing at the rate of 
nearly 200 miles per hour [contrasted with 
the rarely attained speed of ninety miles 
an hour on earth]. . . . Our terrestrial 

storms rage sometimes for five or six days 
in successsion, but this is very unusual. Or- 
dinarily, the fiercest storm blows itself out 
in less than three days. Now, Jovian hurri- 
canes have been known to last for six or 
seven weeks. — Proctor Expanse of Heaven, 
p. 79. (L. G. & Co., 1897.) 

3241. STORMS ON THE SUN— Tor- 

reals of Flaming Hydrogen Thousands of 
Miles High. — Outside the opaque photo- 
sphere the sun appears surrounded by a 
layer of transparent gases, which are hot 
enough to show’ in the spectrum bright 
colored lines, and are hence called the 
chromosphere. They show the bright lines 
of hydrogen, of sodium, of magnesium, and 
iron. In these layers of gas and of vapor 
about the sun enormous storms occur, which 
are as much greater than those of our earth 
in extent and in velocity as the sun is 
greater than the earth. Currents of ignited 
hydrogen burst out several thousands of 
miles high, like gigantic jets or tongues 
ot flame, with clouds of smoke above them. 
These structures could formerly only be 
viewed at the time of a total eclipse of 
the sun, forming what were called the rose- 
red protuberances. We now’ possess a meth- 
od, devised by MM. Jansen and Lockyer, by 
which they may at any time be seen by the 
aid of the spectroscope. — Helmholtz Popu- 
lar fjcetures, lect. 4, p. 158. (L. G. & Co., 

1898.) 

3242. Tumult and Up- 

roar behind Beneficence — 2' he Soundless 
Mepths of Space. — We know’ something of 
the processes at work upon our own sun. 
We know of storms raging there, in w’hich 
fiery vapor masses, tens of thousands of 
miles in breadth, sweep onward at a rate 
exceeding a hundredfold in velocity the 
swiftest rush of our express trains. We 
see matter flung forth from the depths be- 
neath the sun’s blazing surface to a height 
exceeding ten- and twenty-fold the diameter 
of the globe on which we live. And we 
know’ that these tremendous motions, tho 
they seem to tiike place silently, must in 
reality be accompanied with a tumult and 
uproar altogether inconceivable. We know’ 
that precisely as distance so reduces the 
seeming dimensions of these vapor-masses, 
and their seeming rate of motion, that even 
in the most powerful telescopes they appear 
like the tiniest of the clouds which fleck 
the bosom of the summer sky, and change 
as slowly in their seeming shape; so dis- 
tance partly, and partly the absence of a 
medium to convey the sound, reduces to ut- 
ter silence a noise and clangor compared 
with W’hich the roar of the hurricane, the 
crash of the thunderbolt, the bellowing of 
the volcano, and the hideous groaning of 
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the earthquake are as absolute silence. — 
Proctor Expanse of Heaven^ p. 300. (L. G. 

& Co., 1897.) 

3243. STRAIN OF DESIRE TOWARD 

THE UNKNOWN — by Effort,— 
Whenever \\c seek to recall something for- 
gotten, or to state the reason for a judgment 
which we have made intuitively, the desire 
strains and presses in a direction which it 
feels to be right, but towards a point which 
it is unable to see. In short, the absence 
of an item is a determinant of our repre- 
sentations quite as positive as its presence 
can ever be. — James Psychology, vol. i, ch. 
14, p. 584. (H. H. & Co., 1890.) 

3244. STRATA ARRANGED FOR 
GEOLOGIST’S STUDY — Granite Wedges 
Forced through Sandstone. — Imagine a large 
wedge forced from below through a sheet of 
thick ice on a river or pond. First the ice 
rises in an angle, that becomes sharper and 
higher as the wedge rises; then it cracks 
and opens, presenting its upturned edges 
on both sides, and through comes the wedge. 
And this is a very different process, be it 
observed, from what takes place when the 
ice merely cracks and the water issues 
through the crack. In the one case there 
is a rent and. water diffused over the sur- 
face; in the other there is the projecting 
wedge, flanked by the upturned edges of 
the ice; and these edges, of course, serve 
as indices to decide regarding the ice’s thick- 
ness and the various layers of which it is 
composed. Now, such are the phenomena 
exhibited by the wedge-like granitic ridge. 
The lower Old Red Sandstone, tilted up 
against it on both sides, at an angle of 
about eighty, exhibits in some parts a sec- 
tion of well-nigh two thousand feet, stretch- 
ing from the lower conglomerate to the soft, 
unfossiliferous sandstone, which forms in 
Ross and Cromarty the upper beds of the 
formation. There is a mighty advantage 
to the geologist in this arrangement. When 
books ate packed up in a deep box or chest 
we have to raise the upper tier ere we can 
see the tier below, and this second tier ere 
we can arrive at a third, and so on to the 
bottom. Rut when well arranged on the 
shelves of a library, we have merely to run 
the eye along their lettered backs, and we 
can thus form an acquaintance with them 
at a glance, which in the other case would 
have cost us a good d(*al of trouble. Now, 
in the neighborhood of tins granitic wedge, 
or vrall, the strata are arranged, not liki 
books in a box — such was tlu ir original po- 
sition — but like books on the shelves of a 
library. They have been unpacked .and ar- 
ranged by the uptilting agent, and the 
knowledge of them, which could only have 
been attained in their first circumstances 
by perforating them with a shaft of im- 
mense depth, may now be acquired simply 
by passing over their edges. A morning’s 
saunter gives us wha,t would have cost, but 
for the xipheaving granite, the labor of a 


hundred miners for five years. — ^Miller The 
Old Red Sandstone, ch, C, p. 98. (G. & L., 

1851.) 

3245. STRATA OF A MOUNTAIN— 

An Amended Illustration, — The geologists of 
the school of Werner used to illustrate what 
we may term the anatomy of the earth, as 
seen through the spectacles of their system, 
by an onion and its coats; they represented 
the globe as a central nucleus, encircled by 
concentric coverings, each covering consti- 
tuting a geological formation. The onion, 
through the introduction of a better school, 
has become obsolete as an illustration; but 
to restore it again, tho for another purpose, 
we have merely to cut it through the middle, 
and turn downwards the planes formed by 
the knife. It then represents, with its coats, 
hills . . . such as Ben Nevis, ere the 

granite had perforated the gneiss, or the 
porphyry broken through the granite. — 
Miller The Old Red Sandstone, ch. 2, p. 25. 
(G. & L., 1851.) 

3246. STRATEGY OF DEER PKO- 
TECVpfG FAWN — Fawn's Instinct of Flight 
and Concealment. — I have had frequent op- 
portunities of observing the young, from 
one to three days old, of the Cervus campes- 
tris — the common deer of the pampas — ^and 
the perfection of its instincts at that tender 
age seem very wonderful in a ruminant. 
When the doe with fawm is approached 
by a horseman, even when accompanied with 
dogs, she stands perfectly motionless, ga- 
zing fixedly at the enemy, the fawn motion- 
less at her side; and suddenly, as if at a 
preconcerted signal, the fawm rushes direct- 
ly away from her at its utmost speed, and 
going to a distance of six hundred to a 
thousand yards conceals itself in a hollow 
in the ground or among the long grass, lying 
down very close with neck stretched out 
horizontally, and will thus remain until 
sought by the dam. When very young, if 
found in its hiding-place, it will allow itself 
to be taken, making no further effort to 
escape. After the fawm has run away the 
doe still maintains her statuesque attitude, 
as if re.solved to aw^ait the onset, and only 
when the dogs are close to her she also 
rushes aw’ay, but ijivariably in a direction 
as nearly opposite to that taken by the fawn 
as possible. At first she runs slowdy, with 
a limping gait, and frequently pausing, as 
if to entice her enemies on, like a partridge, 
duck, or plover when driven from its young ; 
but as they begin to press her more closely 
her speed increases, becoming greater the 
further she suceeeds in leading them from 
the starting-point. 

The alarm-cry of this deer is a peculiar 
whistling bark, a low but far - reaching 
sound; but when approaching a doe with 
young I have never been able to hear it, 
nor have I seen any movement on the part 
of the doe. Yet it is clear that in some 
mysterious way she inspires the fawn with 
sudden, violent fear, while the fawn, on its 
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side, instead of being affected like the young 
in other mammals, and sticking closer to 
its mother, acts in a contrary way, and runs 
from her. — Hudson ‘Naturalist in La Plata, 
ch. 6, p. no. (C. & H., 1895.) 

3247. STREAM OF LAVA HARD- 

BRED INTO STONE — A Frozen Cataract — 
Eruption of Etna. — ^The lava [flowing from 
Etna in 1669], after overflowing fourteen 
towns and villages, some having a popula- 
tion of between three and four thousand 
inhabitants, arrived at length at the walls 
of Catania. These had been purposely raised 
to protect the city, but the burning flood 
accumulated till it rose to the top of the 
rampart, which was sixty feet in height, 
and then it fell in a fiery cascade and 
overwhelmed part of the city. The wall, 
however, was not thrown down, but was dis- 
covered long afterwards by excavations made 
in the rock by the Prince of Biscari, so that 
the traveler may now see the solid lava curl- 
ing over the top of the rampart as if still 
in the very act of falling. — Lyell Pringles 
of Geology i bk. ii, ch. 25, p. 400. ( A., *4. ) 

3248. Spectators Almost 

Entrapped — Hill Melted Down. — As another 
illustration of the solidity of the walls of 
an advancing lava-stream, I may mention 
an adventure related by Recupero, who, in 
1766, had ascended a small hill formed of an- 
cient volcanic matter, to behold the slow and 
gradual approach of a fiery current, two 
miles and a half broad, w’hen suddenly two 
small threads of liquid matter issuing from 
a crevice detached themselves from the main 
stream and ran rapidly tow'ards the hill. 
He and his guide had just time to es- 
cape, w^hen th(‘y saw the hill, which was 
fifty feet in height, surrounded, and in a 
quarter of an hour melted down into the 
burning mass, so as to flow on wdth ii. — 
Lyell Principles of Geology, bk. ii, ch. 25, 
p. 401. (A., 1854.) 

3240. STRENGTH DEVELOPED 
BY RESISTANCE — Growing Pkmts Made 
Hlronger by Stress and Strain. — ^lany 
commonplace facta indicate that the me- 
chanical strains to w’hich upright growing 
plants are exposed themselves cause increase 
of the dense deposits by w’hich such plants 
are enabled to resist such strains. There 
is the fact that the massiveness of a tree- 
trunk varies according to the stress habitu- 
ally put upon it. ... A tree trained 
against a wall has a less bulky stem than a 
tree of the same kind growing unsupported ; 
and betw'cen the long, weak Iwanches of the 
one and the stiff ones of the other there 
are decided contrasts. Garden plants, which 
when held up by tying them to sticks have 
W'caker stems than when they are unpropped, 
and sink down if their props are taken 
away. . . . Trees growing on inclined 

rocky surfaces send into crevices that afford 
little moisture or nutriment roots which 


nevertheless become thick where they are so 
directed as to bear great strains. — Spencer 
Biology, pt. iv, ch. 4, p. 275. (A., 1900.) 

3230. Strongest Corals 

Grow in Hardest Surf — Vital Energies Con- 
quer Mechanical Power. — It has been a ques- 
tion with some naturalists which part of a 
reef is most favorable to the growth of coral. 
The great mounds of living porites and of 
millepora round Keeling atoll occur exclu- 
.sivelyon the extreme verge of the reef, which 
is w’ashed by a constant succession of break- 
ers; and living coralnowhere else forms solid 
masses. At the Marshall Islands the larger 
kinds of coral, . . . “ wdiieh form rocks 

measuring several fathoms in thickness,” 
prefer . . . the most violent surf. I 

have stated that the outer margin of the 
Maldiva atolls consists of living corals (some 
of which, if not all, are of the same species 
with those at Keeling atoll), and here the 
surf is so tremendous that even large ships 
have been throwm, by a single heave of the 
sea, high and dry on the reef, all on board 
thus escaping with their lives. . . . The 

vital energies of the corals conquer the me- 
chanical power of the weaves; and the large 
fragments of reef torn up by every storm 
are replaced by the slow" but steady growth 
of the innumerable polypifers which form 
the living zone on its outer edge. ... It 
is certain that the strongest and most mas- 
sive corals flourish w"here most exposed. — 
Darwin Coral Reefs, ch. 4, p. 85. (A., 1900.) 

3251. STRENGTH, MAN»S, PROPOR- 
TIONED TO EARTHLY NEEDS— ireaA-ne^a 

of Gravity on the Moon — Cyclopean Amphi- 
theaters and Volcanoes. — Gravity at the sur- 
face of the moon is weaker than wuth us; 
if we represent by 1,000 the force w"hich 
causes objects to adhere to the terrestrial 
globe, that on the moon would be represent- 
ed by 164. Hence, objects weigh there six 
times less than here; they are attracted 
six times less strongly. A stone W'eighing 
one pound, if transported to the moon, would 
not weigh more than 3 ounces. A man 
weighing 11 stone on our planet would not 
weigh there more than 20 pounds. If w^e 
imagine a man transported to our satellite, 
if we sitppose, moreover, that his muscular 
powers would remain the same in this new" 
abode, he would ho able to raise weights 
live to six times heavier than on the earth, 
and his own body itself w’ould seem to be 
five or six times lighter. The least mus- 
cular effort would enable him to spring 
to enormous heights or to run with the 
speed of a locomotive. [It must be observed] 
what a considerable part this weakness of 
gravity has played in the topographical or- 
ganization of the lunar world, by p^wmitting 
the volcanoes to pile up giant mountains on 
ryclopean amphitheaters, and w’ith a power- 
ful hand to toss Alps upon Pyrenees. — 
Flammarion Popular Astronomy, bk. ii, 
ch. 3, p. no. (A.) 
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3252. STRENGTH OF STRUCTURE 
ADAPTED TO RESISTANCE — of 

Plymouth Break teat cr — Weakest against 
Least Exposure. — The same species of mol- 
lusk has often a shell comparatively weak 
and thin, or a shell comparatively ro- 
bust and strong, according as it lies in 
tranquil or in stormy water. The shell 
which is much exposed needs to be stronger 
than the shell which is less exposed. Hut 
it is obvious that the mere fact of the 
need cannot supply the thing needed, un- 
less by the adjustment of some machin- 
ery for the purpose. How the vital forces 
of the mollusk can thus be made to work 
to order, under a change of external condi- 
tions, we do not know. Hut we do know, 
as a matter of fact, that the shell is thick- 
ened and strengthened according as it needs 
resisting power. This result does not ap- 
pear to arise from any difference in the 
amount of lime held in solution in the 
water, but from some power in the secreting 
organs of the animal to appropriate more or 
less of it according to its own need. The 
effects of this power are seen where there 
is no difference of condition except difference 
of exposure. It is said that they are ob- 
servable, for example, in the shells which 
lie on the different sides of Plymouth break- 
water — the sheltered side and the exposed 
side. The same power of adaptation is seen 
in many other forms. Trees which are most 
exposed! to the blast are the most strongly 
anchored in the soil. Limbs which are the 
most used are the most developed. Organs 
which are in constant use are strengthened, 
whilst organs in habitual disuse have a ten- 
dency to become \\eaker. — Argyix Beign of 
Law, ch. 5, p. 128. (Hurt.) 

3253. STRENGTH, SURPRISING — 

Physical Effect of Emotion. — Of the almost 
superhuman strength and agility with which 
the body seems endowed, when the whole 
energy is concentrated upon some nervo- 
muscular effort, especially under the in- 
fluence of an overpowering emotion, the 
following remarkable example has been 
communicated to the writer by a gentleman 
on whom he can place full reliance, and who 
was personally cognizant of the fact: An 
old cook-maid, tottering with age, having 
heard an alarm of fire, seized an enor- 
mous box containing her whole property, 
and ran downstairs with it as easily as she 
would have carried a dish of meat. After 
the fire had been extinguished she could not 
lift the box a hair’s breadth from the ground, 
and it required two men to convey it up- 
stairs again.— Carpenter Mental Physiol- 
ogy, ch. 7, p. 328. (A., 1900.) 

3254. STRENGTH UNDERMINED- 

li hite Ants Eat Out the Eubstance of 
Timber from Within. — Either from the de- 
sire to remain undiscovered [according to 
BilchnerJ, or from their liking for darkness, 
they [the white afits] have the remarkable 
habit of destroying and gnawing everything 


from within outwards, and of leaving the 
outside shell standing, so that from the out- 
side appearance the dangerous state of the 
inside is not perceptible. If, for instance, 
they have destroyed a table or other piece of 
household furniture, in which they always 
manage froni the ground upwards to hit ex- 
actly the places on which the feet of the ar- 
ticle rest, the table looks perfectly uninjured 
outside, and people are quite astonished when 
it breaks down under the slightest pressure. 
The whole inside is eaten away, and only 
the thinnest shell is left standing. If fruits 
are lying on the table they also are eaten 
out from the exact spot on which they rest 
on the surface of the table. In similar fash- 
ion things consisting wholly of wood, such 
as wooden ships, trees, etc., are destroyed 
by them so that they finally break in with- 
out any one having noticed the mischief. — 
Romanes Anhyial Intelligence, ch. 5, p. 201. 
(A., 1890.) 

3255. STRESS OF EMOTION MAKES 
PAST SEEM DISTANT — A. Great Sorrow 
Qu^ly Seems Old. — Our representation of 
the^osition of a given event in the past 
is . . . determined by the movement of 
imagination in going back to it from the 
present. And this is the same thing as to 
say that it depends on our retrospective 
sense of the intervening space. That is 
to say, the sense of distance in time, as 
in space, is the recognition of a term to 
a movement. ... A very recent event, 
bringing with it a deep mental shock and a 
rapid stirring of wide tracts of feeling and 
thought, may get to look old in a marvelous- 
ly short space of .time. An announcement 
of the loss of a dear friend, when sudden 
and deeply agitating, will seem remote even 
after an hour of such intense emotional 
experience. — Sllly Illusions, ch. 10, p. 254. 
(A., 1807.) 

3256. STRIFE IN NATURE — TAe 

Struggle for Existence — Parasites Have 
Brought Famine to Man. — In thus obtain- 
ing possession of the earth by conquest [of 
animals], and defending our acquisitions by 
force, we exercise no exclusive prerogative. 
Every species which has spread itself from 
a small point over a wide area must, in 
like manner, have marked its progress by 
the diminution or the entire extirpation of 
some other, and must maintain its ground 
by a successful struggle against the en- 
croachments of other plants and animals. 
That minute parasitic plant, called “ the 
rust” in wheat, has, like the Hessian fly» 
the locust, and the aphis, caused famines 
ere now amongst the “lords of the cre- 
ation.” The most insignificant and diminu- 
tive species, whether in the animal or vege- 
table kingdom, have each slaughtered their 
thousands, as they disseminated themselves 
over the globe, as well as the lion, when 
first it spread itself over the tropical regions 
of Africa.— Lyell Principles of Geology, bk. 
iii, ch. 41, p. 688. (A., 1854.) 
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3257. STRUCTURE OF THE HEAV- 
ENS, COMPLICATED — o/ Many 
Types — The Magellanic Clouds — Contrasted 
with Starless Spaces, the ** Coal Sacks .** — 
Mysterious objects [the nebul»e], voices of 
the past, prophecies of the future, these soft 
and pale gleams open to the mind new per- 
spectives in infinitude; the first telescopic 
observers of the sky, who treasured the mem- 
ory of the empyrean, described them as 
openings through the celestial vault, per- 
mitting our gaze to penetrate to the light 
of Paradise. The types on which we have 
fixed our attention give still but an in- 
complete idea. We should add the lenticu- 
lar and elliptical nebulae; the perforated 
nebuhe; nebulous rays; the great cloud of 
Magellan, at 20° from the south pole, which 
contains 291 nebula?, 46 stellar clusters, and 
582 stars, and covers 42 square degrees of 
the sky; the smaller cloud, which occupies 
10 square degrees, contains 200 stars, 37 
nebulae, and 7 clusters; and not far from 
that the “ coal sacks,” regions entirely void 
of stars, yawning openings in the si^eal 
universe, as if a waterspout had deva^ited 
them; and, again, the faintest nelmla? lost 
in the depths of the sky, whose light would 
take, according to the Herschelian estimates, 
two millions of years to reach us! — Flam- 
MARION Popular Astronomy, bk. vi, ch. 10, 
p. 665. (A.) 

3258. STRUGGLE AND CONFLICT 
BEHIND THE BEAUTY AND ORDER OF 
NATURE — To most j)ersons Natiire ap- 
pears calm, orderly, and peaceful. They see 
the birds singing in the trees, the insects 
hovering over the flowers, the squirrel climb- 
ing among the tree-tops, and all living things 
in the possession of health and vigor and 
in the enjoyment of a sunny existence. But 
they do not see and hardly ever think of 
the means by which this beauty and har- 
mony and enjoyment arc brought about. 
They do not see the constant and daily search 
after food, the failure to obtain which means 
weakness or death; the constant effort to 
escape enemies ; the ever-recurring strug- 
gle against the forces of Nature. This daily 
and hourly struggle, the incessant warfare, 
is nevertheless the very means by which 
much of the beauty and harmony and enjoy- 
ment in Nature are produced, and also affords 
one of the most important elements in bring- 
ing about the origin of species. — Wallace 
Darwinism, ch. 2, p. 10. (Hum.) 

3259. Among All Hants 

— The More Vigorous Choke the Weaker 
(Matt, arm, 7). — “ All the plants of a given 
country,” says De Candolle, in his usual 
spirited style, “ are at war one with another. 
The first which establish themselves by 
chance in a particular spot tend, by the 
mere occupancy of space, to exclude other 
species — the greater choke the smaller; the 
longest livers replace those which last for 
a shorter period ; the more prolific gradually 


make themselves masters of the ground 
which species multiplying more slowly would 
otherwise fill.” In this continual strife it 
is not always the resources of the plant 
itself which enable it to maintain or extend 
its ground. Its success depends, in a great 
measure, on the number of its foes or allies 
among the animals and plants inhabiting 
the same region. Thus, for example, an herb 
which loves the shade may multiply, if some 
tree with spreading boughs and dense foliage 
flourish in the neighborhood. Another, which, 
if unassisted, would be overpowered by the 
rank growth of some hardy competitor,* is 
secure because its leaves are unpalatable to 
cattle, which, on the other hand, annually 
crop down its antagonist, and rarely suffer 
it to ripen its seed. — Lyell Principles of 
ecology, bk. iii, ch. 40, p. G70. (A., 1854.) 

32450. STRUGGLE FOR LIFE, THE 

— Among Ants. — Almost everything is in- 
vaded by the structures of ants. Where 
there are no real nests there are under- 
ground passages and galleries, open roads, 
covered ways; or, at least, the inhabitants 
of neighboring nests are out scouting, con- 
tending with one. another for the possession 
of plants containing plant-lice and cochineal 
kermes, for the possession of the trees, the 
flowers, and the insect plunder. 

Ants certainly, no less than men, fancy 
themselves the lords of creation; for, owing 
to their social organization, their numbers, 
and their courage, they have few foes to 
fear. Their most formidable foes are other 
ants, just as men are the worst foes of men. 
In the tropical world the struggle for exist- 
ence is much fiercer than with us, and the 
ants, with their immense number of species, 
play a much more important part. Their 
nest - structures are correspondingly more 
varied there, displaying far more singular 
and complicated adaptations 4\s the result 
of the struggle for life. — Forel Ants* Nests 
(Report of Smithsonian Institution, 
p. 503). 

3201. Among Bacteria. 

— There is in these media [water and sew’- 
age] in Nature a keen struggle for the 
.survival of the fittest bacteria for each 
special medium. In a carcass it is the 
same. If saprophytic bacteria [bacteria of 
decomposition] are present wdth pathogenic 
[disease-producing], there is a struggle for 
the survival of the latter. Now wdiilst this 
is in part due to a competition owing to a 
limited food supply and an unlimited popu- 
lation, as occurs in other spheres, it is also 
due in part to the inimical influence of the 
chemical products of the one species upon 
the life of the bacteria of the other species, 
^loreover, in one culture medium, as Cast 
has pointed out, tw^o species will often not 
grow\ When Pasteur found that exposure 
to air attenuated his cultures, he pointed 
out that it was not the nir per se that hin- 
dered his growth, but it w^as the introduc- 
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tion of other species which competed with 

the original. — N ewman Bacteria, ch. 1, p. 
34. (G. P. P., 1899.) 

3262. Conflict Moat Se~ 

vere between Allied Forms, — The depend- 
ency of one organic being on another, as of 
a parasite on its prey, lies generally between 
beings remote in the scale of Nature. This 
is likewise sometimes the case with those 
which may be strictly said tp struggle with 
each other for existence, as in the case 
of locusts and grass-feeding quadrupeds. 
But the struggle [for life] will almost 
invariably be most severe between the indi- 
viduals of the same species, for they fre- 
quent the same districts, require the same 
food, and are exposed to the same dangers. 
— Darwin Origin of Species, ch. 3, p. 69. 
( Burt. ) 

3263. Family Relieves — 

Duties Distributed — Character Developed, 
— Great as are the physical advantages 
of the family, the ethical uses, even in the 
early days of its existence, place this insti- 
tution at the head of all the creations of 
evolution. For the family is not only its 
greatest creation, but its greatest instru- 
ment for further creation. The ethical 
changes begin almost the moment it is 
formed. One immediate effect, for instance, 
of the formation of family groups ^vas to 
take off from any single individual the per- 
petual strain of the struggle for life. The 
family as a whole must sometimes fight, 
but the responsibility and the duty are now 
distributed, and those who were once solely 
preoccupied with the personal struggle will 
have respites during which other things 
will occupy their minds. Attention thus 
called off from environing enemies, the mem- 
bers of the family will, as it w^re, discover 
one another. New relations among them 
will spring, up, new adjustments to one 
another’s presence and to one another’s 
needs, and hitherto unknowm elements of 
character will be gradually called to the 
surface. — Drummond Ascent of Man, ch. 9, 
p. 310. (J. P., 1900.) 

3264. Its Intensity Tran^ 

scends Calculation. — Every one has heard 
that when an American forest is cut down 
a very different vegetation springs up; but 
it has been observed that ancient Indian 
ruins in the southern United States, which 
must formerly have been cleared of trees, 
now display the same beautiful diversity 
and proportion of kinds as in the surround- 
ing virgin forests. What a struggle must 
have gone on during long centuries' between 
the several kinds of trees, each annually 
scattering its seeds by the thousand; what 
W’ar between insect and insect, between in- 
sects, snails, and other animals, with birds 
and beasts of prey, all striving to increase, 
all feeding on each other, or on the trees, 
their seeds and seedlings, or on the other 
plants which first clothed the ground and 


thus checked the growth of the trees ! Throw 
up a handful of feathers and all fall 
to the ground according to definite laws; 
but how simple is the problem where each 
shall fall compared to that of the action 
and reaction of the innumerable plants and 
animals whtch have determined, in the 
course of centuries, the proportional num- 
bers and kinds of trees now growing on the 
old Indian ruins! — ^Darwin Origin of Spe- 
cies, ch. 3, p. 69. (Burt.) 

3265. Not the Only 

Element in Evolution — The ** Villain** Not 
the Only Actor in the Drama. — ^That the 
struggle for life has been a prominent 
actor in the drama is certain. Further 
research has only deepened the impression 
of the magnitude and universality of this 
peat and far - reaching law. But that 
it is the sole or even the main agent in the 
process of evolution must bo denied. Cre- 
ation is a drama, and no drama was ever 
put upon the stage with only one actor. 
The struggle for life is the “ villain ” of the 
piecfe, no more; and, like the “villain” in 
the play, its chief function is to react upon 
the other players for higher ends. — Drum- 
mond Ascent of Man, int., p. 12. (J. P., 

1900.) 

3266. Painfulnesa of, 

among the Lower Animals — Less Painful 
than We Imagine — Nature Takes by Force 
the Sacrifice Not Freely Made. — The proba- 
bilities are that the struggle for life in 
the lower creation is, to say the least, less 
painful than it looks. Whether we regard 
the dulncss of the sUites of consciousness 
among low’cr animals, or the fact that the 
condition of danger must become habitual, 
or that death when it comes is sudden, and 
unaccompanied by that anticipation which 
gives it its chief dread to man, we must 
assume that whatever the struggle for life 
subjectively means to the lower animals, it 
can never approach in terror what it means 
to us. And as to putting any moral content 
into it, until a late stage in the world’s de- 
velopment, that is not to be thought of. 
Judged of even by later standards, there is 
much to relieve one’s first unfavorable im- 
pression. With exceptions, the fight is a 
fair fight. As a rule, there is no hate in 
it, but only hunger. It is seldom prolonged 
and seldom wanton. As to the manner of 
death, it is generally sudden. As to the fact 
of death, all animals must die. As to the 
meaning of an existence prematurely closed, 
it is better to be to be eaten than not to 
be at all. And, as to the last result, it is 
better to be eaten out of the world and, 
dying, help another to live, than pollute the 
world by lingering decay. The most, after 
all, that can be done with life is to give it 
to others. Till Nature taught her creatures 
of their own free will to offer the sacrifice, 
is it strange that she took it by force? — 
Drummond Ascent of Man, ch. 6, p. 203. 
(J. P., 1900.) 
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3267. Subordinated to 

Higher Aims — The Evolution of Motherhood 
— The Struggle for Another^ a Life Begun . — 
Watch any higher animal at that most crit- 
ical of all hours — for itself, and for its spe- 
cies — the hour when it gives birth to another 
creature like itself. Pass over the purely 
physiological processes of birth ; observe the 
behavior of the animal-mother in presence 
of the new and helpless life which palpi- 
tates before her. There it lies, trembling in 
the balance between life and death. Hunger 
tortures it; cold threatens it; danger be- 
sets it; its blind existence hangs by a thread. 
There is the opportunity of evolution. There 
is an opening appointed in the physical 
order for the Hitroduction of a moral or- 
der. If there is more in Nature than the 
selfish struggle for life the secret can now 
be told. Hitherto, the world belonged to 
the food-seeker, the self-seeker, the strug- 
gler for life, the father. Now is the hour 
of the mother. And, animal tho she be, 
she rises to her task. And that hour, as she 
ministers to her young, becomes to her, 
and to the world, the hour of its holiest 
birth. — D ui mmond Ascent of Man^ p. 17. 
(J. P., 1900.) 

3208. STUDENT OF FACTS CAN 

ALONE DETERMINE THEORY— Put none 
have a right to question either the sanity 
or the sanctity of such investigations, still 
less to dismiss them idly on a priori grounds, 
till they have approached the practical prob- 
lem for themselves, and heard at least the 
first few relevant words from Nature. For 
one has only to move for a little among 
the facts to see what a world of interest 
lies here, and to be forced to hold the judg- 
ment in suspense till the sciences at work 
upon the problem have further shaped their 
verdict. — Drummond Ascent of Man, ch. 4, 
p. 121. (J. P., 1900.) 

3209. STUDENTS OF PURE SCI- 
ENCE MAKE DISCOVERIES-0//i^rA» 

Industrial Application. — Cuvier, the great 
comparative anatomist, writes thus . . . : 

“ These grand, practical innovations are the 
mere applications of truths of a higher or- 
der, not sought with a practical intent, but 
pursued for their own sake, and solely 
through an ardor for knowledge. Those 
who applied them could not have discovered 
them ; those who discovered them had no 
inclination to pursue them to a practical 
end. Engaged in the high regions whither 
their thought had carried them, they hard- 
ly perceived these practical issues, tho born 
of their own deeds. These rising workshops, 
these peopled colonies, those ships which 
furrow the seas — this abundance, this lux- 
ury, this tumult — all this comes from dis- 
coverers in science, and it all remains 
strange to them. At the point where sci- 
ence merges into practise they abandon it; 
it concerns them no more.” — ^Tyndall Lcc- 
twres on Lights p. 223. (A., 1898.) . 


3270. STUDY, FAVORITE, MENTAL 
BENEFIT OF — Biology Gives the Mind 
Breadth and Tone. — Mr. Hamerton has well 
said, To have one favorite study, and live 
in it with happy familiarity, and cultivate 
every portion of it diligently and lovingly, 
as a small yeoman proprietor cultivates his 
own land, this, as to study, at least, is the 
most enviable intellectual life.” And if a 
study should be sought for which shall 
most pleasantly aid in the cultivation of the 
inner life just described it will assuredly 
be found more readily within the domain of 
biology than in any other department of 
human knowledge. To act as such a mental 
stimulant; to effectually prevent the occur- 
rence of thiit miserable disease of female 
mental existence — ennui; to give the mind 
breadth and tone from the beginning of its 
cultivation — such are the benefits I claim 
for the school study of biology, carried 
in its natural development into the after- 
life of the pupil of either sex. — Andrew 
WiT.soN Biology in Education^ p. 25. (Hum., 
1888 .) 

3271. STUDY OF NATURE LIMIT- 
ED BY TRADITIONAL BELIEFS— Ali- 
enee of Sun-spots Denied — The Sun Stud- 
ied by yight in Aristotle. — It was Father 
Scheiner, a Jesuit of Ingolstadt, who first 
effectually called attention to the sun-spots, 
and this, so to say, in spite of himself and 
in spite of his superior. The day-star was 
regarded and honored as the purest symbol 
of celestial incorruptibility, and the official 
savants of that age would never have dared 
to consent to the admission of these spots. 
It would have been then a crime of high 
treason, and dogma itself would have ap- 
pearcHl to be compromised. After his re- 
pea*^cd observations, which would not permit 
him to doubt their existence, our Jesuit 
went to consult the provincial father of 
his order, a zealous peripatetic philosopher, 
who refused to believe it. “ I have read the 
whole of my Aristotle several times,” he 
replied to 8eheiner, “ and I can assure you 
that I have found nothing similar there. 
(Jo, my son,” added he, dismissing him; 

quiet yourself, and be certain that there 
are defects in your glasses or in your eyes 
which yon tiike for spots on the sun.” They 
even say that he passed the night in ascer- 
taining the state of the day-star! At this 
epoch academical routine still domineered 
over tlic study of Nature. Very fortunately 
for science, unfettered minds would observe: 
what Scheiner did in Germany, Galileo did 
in Italy, and the solar spots were verified as 
facts by all those who wished to see them. — 
Flammarton Popular Astronomy, bk. iii, ch. 
.3, p. 253. (A.) 

3272. STUPIDITY OF INSTINCT— 

Cats Endlessly Baffled by Same Trick — All 
Experience Vain. — A curious instance . . . 
was brought to my notice ... by one 
of my neighbors, a native. His children 
had made the discovery that some excite- 
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ment and fun were to be had by placing a 
long, hollow stalk of the giant thistle with 
a mouse in it — and every hollow stalk at this 
time had one for a tenant — before a cat, and 
then watching her movements. Smelling her 
prey, she would spring at one end of the 
stalk — the end towards which the mouse 
would be moving at the same time — ^but 
would catch nothing; for the mouse, instead 
of running out, would turn back to run to 
the other end, whereupon the cat, all excite- 
ment, would jump there to seize it; and so 
the contest would continue for a long time, 
an exhibition of the cleverness and the stu- 
pidity of instinct, both of the pursuer and 
the pursued. — Hudson }^'aturalist in La 
Plata, ch. 3, p. 61. (C. & II., 1895.) 

3273. Example of Con- 

trasted Intelligence . — ^riiorowcrc several cats 
at the house, and all acted in the same way 
[as that described in paragraph 3272] except 
one. When a stalk was placed before this 
cat, instead of becoming excited like the 
others, it went quickly to one end and smelt 
at the opening; then, satisfied that its prey 
was inside, it deliberately bit a long piece 
out of the stalk with its teeth, then another 
strip, and so on progressively, until the 
entire stick had been opened up to within 
six or eight inches of the further end, when 
the mouse came out and was caught. Every 
stalk placed before this cat was demolished 
in the same businesslike way ; but the other 
cats, tho they w’crc made to look on while 
the stick was being broken up by their fel- 
low, could never learn the trick. — Hudson 
'Saturalist in La Plata, ch. 3, p. 61. (C. & 

H., 1805.) 

32 7 4. No Poxcer ofAdetp- 

tation to New Needs and Perils. — The na- 
ture of this lizard’s food [the Amblyrhyn- 
cus of the Galapagos Islands], as well as 
the structure of its tail and feet, and 
the fact of its having been seen volun- 
tarily swimming out at sea, absolutely 
prove its aquatic habits; yet there is in this 
respect one strange anomaly, namely, that 
when frightened it will not enter the water. 
Hence it is easy to drive these lizards down 
to any little point overhanging the sea, 
where they will sooner allow a ])erson to 
catch hold of their tails than jump into the 
water. ... I threw one several times 
as far as I could into a deep pool left by the 
retiring tide, but it invariably returned in 
a direct line to the spot where I stood. It 
swam near the bottom, with a very graceful 
and rapid movement, and occasionally aided 
itself over tlie uneven ground with its 
feet. ... I several times . caught this 
same lizard by driving it down to a point, 
and tho posst^ssed of such perfect pow- 
ers of diving and swimming, nothing would 
induce it to enter the water; and as 
often as I threw it in it returned in the 
manner above described. Perhaps this sin- 
gular piece of apparent stupidity may be ac- 
counted for by the circumstance that this 


reptile has no enemy whatever on shore, 
whereas at sea it must often fall a prey to 
the numerous sharks. Hence, probably, 
urged by a fixed and hereditary instinct 
that the shore is its place of safety, what-* 
ever the emergency may be, it there takes 
refuge. — Darwin Naturalises Voyage around 
the World, ch. 17, p. 386. (A., 1893.) 

3275. STUPIDITY OF THE HORSE 

— Utility of Limited Intelligence. — ^Thehorse 
is a densely stupid animal, as far as every- 
thing goes except contiguous association. 
We reckon him intelligent, partly because 
he looks so handsome, partly, because he 
has such a wonderful faculty of contiguoj^s 
association and can be sojfluickly molded 
into a mass of set habits. Had he anything 
of reasoning intelligence h© would be a less 
faithful slave than he is. — James Psychol- 
ogy, \ o \. ii, ch. 22, p. 353. (H. H.& Co., 1899.) 

3270. SUBLIMITY AND BEAUTY 
ARE IN THE SOUL — To Switzerland be- 
longs the rock — to the early climber, com- 
petent to enjoy them, belong the sublimity 
and beauty of mass, form, color, and group- 
ing. And still the outw’ard splendor is by 
no means all. “ In the midst of a puddly 
moor,” says Emerson, “ I am afraid to say 
how’ glad 1 am,” which is a strong w^ay of 
alUrming the influence of the inner man 
as regards the enjoyment of external Na- 
ture. And surely the inner man is a high 
factor in the effect. The magnificence of 
the w’orld outside suffices not. Like light 
falling upon the polished plate of the 
photogi'upher, the glory of Nature, to be 
felt, must desct'iul upon a soul prepared 
to receive its image and superscription. — 
Tyndall Hours of Exercise in the Alps, ch. 
25, p. 301. (A., 1898.) 

3277. SUBLIMITY OF VASTNESS- 

Thc Hteppes Once the Bottom of an Inland 
Hea. — The steppes themselves [w'ere once] 
the bottom of some vast inland sea. Even 
now illusion often recalls, in the ob3Curity 
of night, these images of a former age. For 
when the guiding constellations illumine the 
margin of the plain with their rapidly rising 
and setting beams, or when their flickering 
forms are reflected in the lower stratum 
of undulating vapor, a shoreless ocean seems 
spread before us. Like a limitless expanse 
of waters, the steppe fills the mind with a 
sense of the infinite, and the soul, freed from 
the sensuous impressions of space, expands 
with spiritual emotions of a higher order. 
Hut the aspect of the ocean, its bright sur- 
face diversified wdth rippling or gently 
swelling waves, is productive of pleasurable 
sensations, while the steppe lies stretched be- 
fore us cold and monotonous, like the naked, 
stony crust of some desolate planet. — ^HuM- 
noLDT Views of Nature, p. 1. (Bell, 1896.) 

3278. SUBMERGENCE AND ELE- 
VATION OF CONTINENTS-^JlfariwcFbasite 

in Inland Rocks — Warm Seasons in Arctic 
Regions. — The greater part of the marine 
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fossils known to us are from rocks now 
raised up in our continents, and they lived 
at periods when the continents were sub- 
merged. Now, in geological time these peri- 
ods of submergence alternated with others 
of elevation; and it is manifest that each 
period of continental submergence gave scope 
for the introduction of numbers of new 
marine species, while each continental ele- 
vation, on the other hand, gave opportunity 
for the increase of land life. Further, peri- 
ods when a warm climate prevailed in the 
arctic regions — periods when plants such as 
now live in temperate regions could enjoy 
six months of continuous sunshine — were 
enynently favorable to the development of 
such plants, ai^ were utilized for the in- 
troduction of new floras, which subsequently 
spread to the southward. Thus we see phys- 
ical changes occurring in an orderly suc- 
cession, and made subservient to the prog- 
ress of life. — Dawson Facts and Fancies in 
Modern Science^ lect. 3, p. 125. (A. B. P. S.) 

3279. The Glacial Period 

— The Walrus tiwimmin(/ among Sunken 
Fir-trees of England, — There is a writing 
upon the wall of cliffs at Cromer, and whoso 
runs may read it. It tells us, with an au- 
thority which cannot be impeached, that the 
ancient sea-bed of the chalk sea was raised 
up and remained dry land until it was cov- 
ered with forest, stocked with the great 
game whose spoils have rejoiced your ge- 
ologists. . . . That dry land, w'ith the 

bones and teeth of generations of long-lived 
elephants, hidden away among the gnarletl 
roots and dry leaves of its ancient trees, 
sank gradually to the bottom of the icy sea, 
w’hich covered it with huge masses of drift 
and boulder clay. Sea-beasts, such as the 
W'alrus, now restricted to the extreme north, 
paddled about where birds had twittered 
among the topmost twigs of the fir-trees. 
How long this state of things endured wo 
know not, but at length it came to an end. 
The upheaved glacial mud hardened into the 
soil of modern Norfolk. Forests grew' once 
more, the wolf and the beaver replaced the 
reindeer and the elephant; and at length 
what we call the history of England dawnetl. 
— Huxley Lay Sermons, serm. 9, p. 104. 
(G. P. P., 180i).) 

3280. SUBSIDENCE, GRADUAL, OF 
EARTH’S CRUST — Coral Inlands a Proof. 
— There aro many large spaces of ocean, 
without any high land, interspersed with 
reefs and islets formed by the growth of 
those kinds of coral which cannot live at 
great depths; and the existence of these 
reefs and low islets in such numbers and 
at such distant points is inexplicable, ex- 
cepting on the theory that their rotrky bases 
slowly and successively sank beneath the 
level of the sea, whilst the corals continued 
to grow upwards. No positive facts are 
opposed to this view, and some direct evi- 
dence, as well as general considerations. 


render it probable. — Darwin Coral Reefs, 
ch. 5, p. 132. (A., 1900.) 

3281. SUBSIDENCE OF GRECIAN 

COAST — Deluge of Samothrace — Capitals of 
Columns in Fishing Nets, — As to the deluge 
of Samothrace, which is generally referred 
to a distinct date, it appears that the shores 
of that small island and the adjoining 
mainland of Asia were inundated by the sea. 
Diodorus Siculus says that the inhabitants 
had time to take refuge in the mountains 
and save themselves by flight; he also re- 
lates that long after the event the fisher- 
men of the island drew' up in their nets 
the capitals of columns, which w'ere the re- 
mains of cities submerged by that terrible 
catastrophe. These statements scarcely leave 
any doubt that there occurred, at the period 
alluded to, a subsidence of the coast, ac- 
companied by earthquakes and inroads of 
the sea. It is not impossible that the story 
of the bursting of the Black Sea through 
the Thracian Bosphorus into the Grecian 
Archipelago, w'hich accompanied and, as 
some say, cause<l the Samothracian deluge, 
may have reference to a wave, or succes- 
sion of waves, raised in the Euxine by 
the same convulsion. — Lyell Principles of 
Geology, bk. ii, ch. 22, p. 350. (A., 1854.) 

3282. SUBSIDENCE OF LAND IN 

EARTHQUAKE — Sxulden Death in Fissures 
of the Earth. — In the year 1092 the island 
of Jamaica was visited by a violent earth- 
q\iake; the ground sw’clled and heaved like 
a rolling sea, and was traversed by numer- 
ous cracks, two or three hundred of w’hich 
were often seen at a time, opening and then 
closing rapidly again. Many people W'ere 
swallowed up in these rents; some the 
earth caught by the middle and squeezed 
to death ; the heads of others only appeared 
above ground ; and some were first engulfed 
and then cast up again with great quanti- 
ties of water. Such was the devastation 
that even in Port Koyal, then the capital, 
where more houses are said to have been 
left standing than in the whole island be- 
sides, thrcH'-quarters of the buildings, to- 
gether with the ground they stood on, sank 
dow'n, with their inhabitants, entirely under 
water. . . . The large storehouses on the 
harbor side subsided, so as to be tw'enty-four, 
thirty-six, and forty-eight feet under w’a- 
ter, yet many of them appear to have re- 
mained standing, for it is stated that after 
the earthquake the mastheads of several 
ships wrecked in the harbor, together w’ith 
the chimney-tops of houses, were just seen 
projecting above the waves. A tract of land 
round the towm, about a thousand acres in 
extent, sank dow’n in less than one minute 
during the first shock, and the sea imme- 
diately rolled in. — Lyell Principles of 
Geology, bk. ii, eh. 29, p. 504. (A., 1854.) 

3283. SUBSIDENCE OF THE QUAY 
AT LISBON — Crowds Engulfed under Sea and 
Land. — Among other extraordinary events 
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related to have occurred at Lisbon duringthe 
catastrophe [the earthquake of 1765] was 
the subsidence of a new quay, built entirely 
of marble at an immense expense. A great 
concourse of people had collected there for 
safety, as a spot where they might be beyond 
the reach of falling ruins ; but suddenly the 
quay sank down with all the people on it, 
and not one of the dead bodies ever floated 
to the surface. A great number of boats 
and small vessels anchored near it, all full 
of people, were swallowed up as in a whirl- 
pool. No fragments of these wrecks ever 
rose again to the surface, and the water in 
the place where the quay had stood is stated, 
in many accounts, to be unfathomable; but 
Whitehurst says he ascertained it to be one 
hundred fathoms. — Lyell Principles of 
Geology, bk. ii, eh. 29, p. 495. (A., 1854.) 

3284. SUBSISTENCE OF PRIMEVAL 
IMPULSE — The Instinct of Habitation — Man 
iSeeks at Once Shelter and Protection . — 
There can be no doubt that the instinct to 
seek a sheltered nook, open only on one side, 
into which he may retire and be safe, is in 
man quite as specific as the instinct of birds 
to build a nest. It is not necessarily in the 
shape of a shelter from wet and cold that 
the need comes before him, but he feels less 
exposed and more at home when not alto- 
gether unenclosed than when lying all abroad. 
Of course the utilitarian origin of this in- 
instinct is obvious. But to stick to bare 
facts at present and not to trace origins, 
we must admit that this instinct now ex- 
ists, and probably always has existed, since 
man was man. Habits of the most compli- 
cated kind are reared upon it. But even 
in the midst of these habits we see the 
blind instinct cropping out; as, for example, 
in the fact that w'e feign a shelter within 
a shelter by backing up beds in rooms with 
their heads against the wall, and never 
lying in them the other w’ay — just as dogs 
prefer to get under or upon some piece of 
furniture to sleep, instead of lying in the 
middle of the room. The first habitations 
were caves and leafy grottoes, bettered by 
the hands; and we .see children to-day, when 
playing in w’ild places, take the greatest 
delight in discovering and appropriating 
such retreats and “ playing house ” there. — 
James PsycJioloay, vol. ii, ch. 24, p. 420. 
(II. H. & Co., 1S99.) 

3285. SUBSTITUTES FOR NAILS, 
CLAMPS, AND SCREWS AMONG AMER- 
ICAN INDIANS — Fire as a Tool. — For nails 
and screws the Westtu n mechanics employed 
“ tree-nails ’’ and all sorts of rope and 
twine and sinew-cord and rawhide < string. 
They also made excellent glues and cements, 
from both vegetal and animal substances. 
For tightening a joint, they knew how to 
take advantage in the twisting of a rope. 
The power that can be put into a half-inch 
sinew-rope, by means of a trustv lever, is 
very great. The Eskimo bow is thus tight- 
ened. These mechanics were well versed in 


the use of fire as a tool, excavating and 
bending wood thereby, and among some 
tribes the bow was rendered more elastic in 
this manner. — ^M ason Aboriginal American 
Mechanics (Memoirs of International Con- 
gress of Anthropology, p. 74). (Sch. P. C.) 

3286. SUBSTITUTES FOR VISE AND 
PINCERS — Ingenuity of Adaptation, — For 
grasping hot stones the American mechanics 
used tongs of wood, and in lieu of vises and 
strong pincers they resorted to the shrinking 
of vegetable fiber and of rawhide. They made 
a kind of clamp of two stout bits of wood, 
w'rapped the two ends with spruce-root or 
rawhide, w'et, and allowed it to dry. In 
this way the parts of a bo^ could be held 
until they were sewed. — MJH on Aboriginal 
American Mechanics (Memoirs of Interna- 
iionul Congress of Anthropology, p. 73). 
(Sch. P. C.) 

.3287. SUBSTITUTION OF FACUL- 
TIES GIVES ECONOMY OF POWER— 

.iids to Memory — Dependence on One's In- 
dividuality. — The same result may, in many 
cases, be achieved by different faculties. A 
man who can only remember facts should 
not trouble to try to learn by heart; there 
are very few cases in which the substance 
is not sufficient. 

Those who can very easily learn by heart 
should use concise books, as their tendency 
will be to learn the words and miss the 
sense. 

A man who cannot remember details 
should try to classify everything, and re- 
member a general rule for the whole, as 
French words by the terminations, etc. 

A man who can remember reasons better 
than anything else should try to find a rea- 
.son for everything, simply as an aid to mem- 
ory, using a bad reason instead of none 
at all. 

The artist should make mental pictures 
of a subject, if not in a position to be able 
to draw them on paper. An artist’s sketch- 
book often forms an admirable diary — that 
is, directly he looks at the drawings he has 
made the accompanying circumstances oc- 
cur to his mind, and those which happened 
about that time, the names of the friends 
he was staying with, and the amusements 
they indulged in, all “ coming back.” — 
Eldridoe-Green Memory and its Cultiva- 
tion, pt. ii, p. 275. (A., 1900.) 

3288. SUCCESS AT OUTSET— 

of Achievement — Barbarians and Europeans. 
— The need of securing success at the outset 
is imperative. Failure at first is apt to 
dampen the energy of all future attempts, 
whereas past experience of success nerves 
one to future vigor. Goethe says to a man 
who consulted him about an enterprise, but 
mistrusted his own powers: “ Ach! you need 
only blow on your hands!” And the remark 
illustrates the effect on Goethe’s spirits of 
his own habitually successful career. Pro- 
fessor Baumann, from whom I borrow the 
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anecdote, says that the collapse of barbarian 
nations when Europeans come among them 
is due to their despair of ever succeeding 
as the newcomers do in the larger tasks of 
life. — James Psychology, vol. i, ch. 4, p. 124. 
(H. H. & Co., 1899.) I 

3289. SUCCESS TENDS TO BECOME 

A HABIT — It is matter of experience that 
. . . feelings of successful achievement 

do tend to fix in our memory whatever proc- 
esses have led to them. — »Tames Psychology, 
vol. i, ch. 2, p. 71. (11. H. & Co., 1899.) 

3290. SUFFERING OF ANIMALS 
LESS THAN CONJECTURED— There is, 

1 think, good reason to believe that . . . 

the supposed ^ torments ” and “miseries’^ 
of animals have little real existence, but are 
the reflection of the imagined sensations of 
cultivated men and women in similar cir- 
cumstances, and that the amount of actual 
suffering caused by the struggle for exist- 
ence among animals is altogether insignifi- 
cant. — Wallace Darwinism^ eh. 2, p. 25. 
(Hum.) 

3291. SUGAR SCIENTIFICALLY 
PRODUCE D — The Beet-sugar Industry. — 
We see in the development of the beet- 
sugar industry in that country [Germany] 
an illustration of the immense industrial im- 
portance of pure and applied chemistry. On 
a soil not naturally fertile and exhausted 
by twenty centuries of agriculture, and in 
a climate not of the most hospitable kind, 
chemical science has developed a great in- 
dustry which successfully competes with the 
warmth of climate and fertility of soil of 
the moct favored trof>ical regions. Last 
year the German Empire produced nearly 
two million tons of sugar, a quantity as 
great as that produced by the whole world 
a little over a quarter of a century ago. — 
Wiley delations of Chemistry to Industrial 
Progress (Addi'rss at Purdue Vni versify, 
Lafayette, Ind., 1896, p. 17). 

3292. SUGGESTION A CAUSE OF 
ILLUSION — Mental Impression Appears Ob- 
jective. — A suggested impression may ap- 
pear so vividly before the mind as to com- 
pletely overpower a real impression. Thus, 

I was once traveling by railroad to Batter- 
sea Park, and firmly believed that I had 
passed Chelsea, and that the next station 
was Battersea Park. When the train reached 
Ghelsea I looked out of the carriage at the 
signboard, end saw Battersea Park there, 
as I expected, and got out of the train, but 
soon noticed that I had alighted at the 
wrong station; I felt perfectly convinced 
that I had seen Battersea Park on the sign- 
hoard, and went back to look, of course only 
finding Chelsea. There was no mistake in 
the sense of one word being mistaken for 
another, for the words Battersea Park are 
not the least like the word Chelsea, and 1 
looked directly at the signboard, and plainly 
saw Battersea Park. Such is the probable 


origin of a good many ghosts. — Eldbidoe- 
Green Memory and its Cultivation, pt. i, ch. 

7, p. 171. (A., 1900.) 

3293. Vision of Byron 

Seen after His Death by Sir Walter Scott . — 
It is mentioned by Sir Walter Scott, in 
his " Demonology and Witchcraft,” that hav- 
ing been engaged in reading with much in- 
terest, soon after the death of Lord Byron, 
an account of his habits and opinions, he 
was the subject of the following illusion: 

Passing from his sitting-room into the 
entrance hall, fitted up with the skins of 
wild beasts, armor, etc., he saw right before 
him, and in a standing posture, the exact 
representation of his departed friend, whose 
recollection had been so strongly brought to 
his imagination. He stopped for a single 
moment so as to notice the wonderful ac- 
curacy with which fancy had impressed upon 
the bodily eye the peculiarities of dress 
and posture of the illustrious poet. Sensible, 
however, of the delusion, he felt no senti- 
ment save that of wonder at the extraor- 
dinary accuracy of the resemblance, and 
stepped onwards towards the figure, which 
resolved itself, as he approachwl, into the 
various materials of which it was composed. 
These were merely a screen occupied by 
greatcoats, shawls, plaids, and such other 
articles as are usually found in a country 
entrance-hall. Sir Walter returned to the 
spot from which he had seen this product 
of what may be called imagination proper, 
and tried with all his might to recall it by 
the force of his will, but in vain. — Carpen- 
ter Mental Physiology, ch. 5. ]>. 207. (A., 

1900 .) 

3294. SUMMATION OF STIMULI— 

Repeated Impulses (iive Effeet. — We con- 
stantly use the summation of stimuli in 
our practical appeals. . . . If we are stri- 
ving to remember a lost name or fact we think 
of as many “ cues ” as possible, so that by 
their joint action they may recall what no 
one of them can recall alone. The sight 
of a dead prey will oftvn not stimulate a 
beast to pursuit, but if the sight of move- 
ment be added to that of form pursuit oc- 
curs. . . . ‘* Dr. Allen Thomson hatched 

out some chickens on a carpet, where he 
kept them for several days. They showed 
no inclination to scrape, . . . but when 

Dr. Thomson sprinkled a little gravel on the 
carpet . . . the chickens immediately 

began their scraping movements.” A strange 
person, and darkness, are both of them 
stimuli to fear and mistrust in dogs (and, 
for the matter of that, in men). Neither 
circumstance alone may awaken outward 
manifestations, but together, t. e., when the 
strange man is met in the dark, the dog 
will be excited to violent defiance. • Street- 
hawkers well know' the efficacy of summa- 
tion, for they arrange themselves in a line 
upon the sidovalk, and the passer often 
buys from the last one of them, through 
the effect of the reiterated solicitation, what 
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he refused to buy from the first in the 
row. — James Psychology, vol. i, ch. 3, p. 84. 
(H. H. & Co., 1800.) 

3295. SUN AS A FURNACE— Pcmwu/Z- 

VdnicPs Coal ISupplyas Pud — The Sun*s Heat 
Constant through All Historic Time. — How 
is this heat [of the sun] maintained? Not 
by the miracle of a perpetual self-sustained 
fiame, we may be sure. But, then, by what 
fuel is such a fire fed? There can be no 
question of simple burning, like that of coal 
in the grate, for there is no source of sup- 
ply adequate to the demand. The State of 
rennsylvania. for instance, is underlaid by 
one of the richest coal-fields of the world, 
capable of supplying the consumption of the 
whole country at its present rate for more 
than a thousand years to come. If the 
source of the solar heat (whatever that is} 
were withdrawn, and we were enableil to 
carry this coal there, and shoot it into 
the solar furnace fast enough to keep up 
the known heat supply, so that the solar 
radiation would go on at just iU actual 
rate, the time which this coal would last 
is easily calculable. It would noLlast days 
or hours, but the whole of thes? coal-beds 
would demonstrably be used up in rather 
less than one one - thousandth of a sec- 
ond! We find by a similar calculation that 
if the sun were itself one solid block of 
coal it would have burned out to the last 
cinder in less time than man has certainly 
been on the earth. But during historic 
times there has as surely been no notice- 
able diminution of the sun’s heat, for the 
olive and the vine grow just as they did 
three thousand years ago, and the hypothesis 
of an actual burning becomes untenable. — 
Langley New Astronomy, ch. 4, p. 07. 
(H. M. & Co., 1800.) 

3290. SUN A STAR-J5«« a Point as 
^€€71 fi'om Other 8 tars — Night Wraps the 
Universe Pxeept ai'ound Each Star. — J^et us 
suppose ourselves, then, on the : uii nearest 
to ours. From there our dazzling furnace 
is already lost like, a little star, hardly rec- 
ognizable among the constellations: earth, 
planets, comets sail in the invisible. We arc 
in a new system. If we thus appioach each 
star we find a sun, while all the other suns 
of space are reduced to the rank of stars. 
Strange reality! — the. normal state of the 
universe is night. What we call day only 
exists for us because we are near a star. — 
Flammaiuon Popular Astroiwmy, bk. vi, ch. 
1, p. 554. (A.) 

3297. SUN, CHROMOSPHERE OF, 
AN OCEAN OF FIRE — Metals in Vapor 
Mountams of Glowing Hydrogen. — Below the 
corona [of the sun], descending, we find the 
chromosphere,* a sheet of fire from 6,000 to 
0,000 miles in thickness, and which, here 
and there, is projected in immense masses 
which we might call flames, if this expres- 
sion were not, in spite of its eloquence, very 
much below the reality. We call flame and 
fire that which burns; but the gases of the 


solar atmosphere are raised to such a deCTee 
of temperature that it is impossible for them 
to burn! Extremes meet. Hydrogen forms 
the upper part of the chromosphere; but 
as we descend we find vapors of magnesium, 
iron, and a great number of metals. The 
prominences are due to projections of hydro- 
gen, shot up with velocities which exceed 
240,000 meters (149 miles) per second. The 
eruption sometimes continues during several 
hours and even during several days, and 
tlicse immense luminous clouds remain sus- 
pended w’ithout moving until they fall back 
in showers of fire on the solar surface. How 
can we conceive, how express, these tremen- 
dous operations of solar nature! If we call 
the chromosphere an ocean <4 Are, it should 
be added that it is an ocean hotter than 
the most intense fiery furnace, and also deep- 
er than the Atlantic is wide. If we call 
the.se movements hurricanes, it should be^ 
remarked that our hurricanes blow with a 
force of 100 miles an hour, while on the sun 
they blow with a violence of 100 miles a 
second! Shall we compare them to volcanic 
eruptions? Vesuvius buried Pompeii and 
Herculaneum under its lava; a solar erup- 
tion rising in a few seconds to 60,000 miles 
in height would swallow up the entire earth 
ill its rain of fire, and reduce to ashes all 
terrestrial life in less time than you take 
to read these lines. If our globe could fall 
into the sun it would melt and evaporate 
on arriving there like a flake of snow on 
red-hot iron. — Flammariox Popular As- 
tronomy, bk. iii, cli. 5, p. 296. (A.) 

3298. SUN LIFTS GLACIER TO 

MOUNTAIN— Hrinj/s River Down . — The sun, 
by the act of vaporization, lifts mechanic- 
ally all the moisture of our air, which when 
it condenses falls in the form of rai l, and 
Avhen it freezes falls as snow. In this solid 
form it is piled upon the Alpine heights, 
and furnish(*s materials for glaciers. But 
the sun again interposes, liberates the solidi- 
fied liquid, and permits it to roll by gravity 
to the sea. The mechanical force of every 
riv(*r in the world as it rolls towards the 
ocean is drawn from the heat of the sun. 
No streamlet glides to a lower level without 
I)aving been first lifted to the elevation from 
winch it springs by the power of the sun. 
The energy of winds is also due entirely to 
the same power. — Tyndall Fragments of 
Seicner, vol. i, eh. 16, p. 378. (A., 1897.) 

3299. SUN NOT STATIONARY— .9o- 
lar System Moves toward Constellation Her- 
cules . — The sun is not motionless in space. 
He moves on and draws with him the earth 
and the whole planetary system. We have 
detected his motion by that of the stars. 
When we travel on the railway, with the 
velocity of the new Pegasus of modern sci- 
ence, through countries diversified with 
fields, meadows, woods, hills, and villages, 
we see all the objects flying past us in a 
direction opposite to that of our motion. 
Well, by carefully watching the stars, we 
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observe an analogous fact in celestial ob- 
jects. The stars appear animated with mo- 
tions which draw them apparently towards 
a certain region of the sky — that which is 
behind us. On each side of us they seem to 
fly past; and the constellations which are 
in front of us appear to enlarge so as to 
open for us a passage. Calculation has 
shown that these perspective appearances 
are caused by the translation of the sun, 
the earth, and all the planets towards a 
region of the sky marked by the constella- 
tion Hercules. We travel towards that 
region with a velocity which it is difficult 
to determine exactly, but which appears to 
be from 400 to 500 millions of miles per 
annum. We leave the starry latitudes where 
Sirius sparkles, and we sail towards those 
where shine the stars of Lyra and of Her- 
cules. The eartli has never passed twice 
over the same course. — Flammarion Popu- 
lar Astronomy^ bk. i, ch. 5, p. 50. (A.) 

3300. SUN SUPPOSED TO BE PURE 
AND QUENCHLESS FIRE— i/eiice the Al- 
chemists^ Quest for an Peer-burning lAtmp. 
— To look across the apace of over ninety 
million miles, and to try to learn from that 
distance the nature of the solar heat, and 
liow it is kept up, seemed to the astronomers 
of the last century a hopeless task. The 
difficulty w'as avoided rather than met by 
the doctrine that the sun was pure fire, and 
shone because “ it w^as its nature to.” In 
the Middle Ages such an idea was uni- 
versal; and along wdth it, and as a logical 
sequence of it, the belief was long prevalent 
tluit it was possible to make another such 
flame here, in the form of a lamp which 
should burn forever and radiate light end- 
lessly without exhaustion. With the phi- 
losopher's stone, which was to transmute leaii 
into gold, this perpetual lamp formed a 
prime object of research for the alchemist 
and student of magic. 

We recall the use which Scott has made 
of the belief in this product of granuirye” 
in the “ Lay of the Last Minstrel,” where 
it is sought to open the grave of the great 
wizard in Melrose Abbey. It is midnight 
when the stone wiiich covers it is heaved 
away, and Michaers undying lamp, buried 
with him long ago, shines out from the open 
tomb and illuminates the darkness of the 
chancel. 

I would you had been thereto see 

The liffht break forth bo gloriously; 

That lamp shall bum unquenchably 

Until the eternal doom shall be, 
says the poet. Now we are at liberty to 
enjoy the fiction as a fiction; but if we 
admit that the art w’hich could make such 
a lamp would indeed be a black art, which 
did not work under Nature’s laws, but 
against them, then we ought to see that, 
as the whole conception is derived from the 
early notion of a miraculous constitution 
of the sun, the idea of an eternal self-sus- 
tained sun is no more permitted to us than 
that of an eternal self-sustained lamp.- We 


must look for the cause of the sun’s heat 
in Nature’s laws. — Langley New Astrono- 
my, ch. 4, p. 91. (H. M. & Co., 1896.) 

3301. SUN THE SOURCE OF TER- 
RESTRIAL ENERGY — Decay the Recoiling 
of the Bent spring . — All terrestrial energy 
comes from the sun, and every manifesta- 
tion of power on the earth can be traced 
directly back to his energizing and life-giv- 
ing rays. The force with which oxygen tends 
to unite with the other elements may be 
regarded as a spring, which the sun’s rays 
have the power to bend. In bending this 
spring they do a certain amount of work, 
and when, in the process of combustion, the 
spring flies back, the energy reappears. 
Moreover, the instability of all organized 
forms is but a phase of the same action, and 
the various processes of decay, wdih the ac- 
companying phenomem)n of death, are sim- 
ply the recoiling of the same bent spring. 
Amid all these varied phenomena, the one 
element which reappears in all, and fre- 
quently w’holly engrosses our attention, is 
energy. — CpOKE New Chemistry, lect. 10, p. 
235. (A.f 1899.) 

3302. Delicacy as Well 

as Power Due to Central Orb . — We have . . . 
been led to recognize the sun as the ultimate 
material source of all the energy which we 
possess, and we must now' regard him as 
the source likewise of all our delicacy of 
construction. It requires the energ}’ of his 
liigh-tcmperature rays so to wield and ma- 
nipulate the powerful forces of chemical af- 
finity, so to balance these various forces 
against each other, as to produce in the 
vegetable something which will afford our 
frames not only energy, but also delicacy 
of construction. Low- - temperature heat 
would be utterly unable to accomplish this; 
it consists of ethereal vibrations which are 
not suliiciently rapid, and of waves that 
are not siitTiciently short, for the purpose 
of shaking asunder the eonstituents of com- 
pound molecules. It thus appears that ani- 
mals are, in more ways than one, pensioners 
upon the sun’s bounty. — Stew'art Conserra- 
(iou of Energy, ch. (i, p. 413. (Hum., 1880.) 

3303 Deprivation of 

Sunlight Would Speedily Destroy All Ac- 
txvity on Earth. — When we come to in- 
quire for the source t)f the energy wdiich 
lifts the water from the sea to the moun- 
tain-top, whieh decomposes the carbonic 
acid of the atmosphere .and plant-foods of 
the soil, and builds up the hydrocarbons 
and other fuels of animal and vegetable tis- 
sue, w-e find it ahvays mainly in the solar 
rays. I say mainly, because, of course, the 
light and heat of the stars, the impact of 
meteors, and the probable slow' contraction 
of the earth, are all real sources of energy, 
and contribute their quota. But, as com- 
pared with the energy' derived from the sun, 
their total amount is probably something 
like the ratio of starlight to sunlight; so 
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small that it is quite clear . . . that a 
month^s deprivation of the solar rays would 
involve the utter destruction of all activity 
upon the earth. — Young The Sun, int., p. 4. 
(A., 1898.J 

3304;. Our Varied Powers 

Derived froM Its Heat — All Life Due to 
Solar Influence. — Everything which moves, 
circulates, and lives on our planet is the 
child of the sun. . . . The most nutritious 
foods come from the sun. The wood which 
warms us in winter is, again, the sun in 
fragments; every cubic inch, every pound of 
wood, is formed by the power of the sun. 
The mill which turns under the impulse of 
wind or water revolves only by the sun. 
And in the black night, under the rain or 
snow, the blind and noisy train which darts 
like a flying serpent through the fields, rush- 
es along above the valleys, is swallowed up 
under the mountains, goes hissing past the 
stations, of which the pale eyes strike si- 
lently through the mist — in the midst of 
night and cold this modern animal, pro- 
duced by human industry, is still a child 
of the sun; the coal from the €j|rth which 
feeds its stomach is solar work stored up 
during millions of years in the geological 
strata of the globe. As it is certain that the 
• force which sets the watch in motion is de- 
rived from the hand which has wound it, 
so it is certain that all terrestrial power 
proceeds from the sun. It is its heat which 
maintains the three states of bodies — solid, 
liquid, and gaseous; the last two would 
vanish, there would be nothing but solids, 
water, and air itself would be in massive 
blocks, if the solar heat did not maintain 
them in the fluid stjite. It is the sun which 
blows in the air, which flows in the water, 
which moans in the tempest, which sings 
in the unwearied throat of the nightingale. 
It attaches to the sides of the mountains 
the sources of the rivers and glaciers, and 
consequently the cataracts and the ava- 
lanches are precipitated with an energy 
which they draw directly from him. Thun- 
der and lightning are in their turn a mani- 
festation of his power. Every fire which 
burns and every flame which shines has re- 
ceivcMl its life from the sun. And when 
two armies are hurled together with a crash, 
each charge of cavalry, each shock between 
two army corps, is nothing else but the 
misuse of mechanical force from the same 
star. The sun comes to us in the form of 
heat, he leaves us in the form of heat, but 
between his arrival and his departure he 
has given birth to the varied powers of 
our globe. — F i.ammarion Popular AstronO’ 
my, bk. iii, ch. 3, p. 245. (A.) 

3305. SUN THE SOURCE OF TER- 
RESTRIAL LIFE — Three Nex;esaary Elements 
Supplied — Light, Heat, and Actinism. — Our 
sun sends forth rays which supply three 
very different requirements of living crea- 
tures, animal and vegetable, peopling out 
earth. Without light, we should all before 


long perish miserably; and the sun’s rays 
supply us with light. Without heat, we 
should be even more quickly destroyed; and 
the sun’s rays provide ample supplies of 
heat. But besides light and heat, we require, 
directly and indirectly, that chemical action 
of the solar rays which has been called 
actinism. Without this action the air we 
breathe would be loaded before long with 
pestilential vapors, which would destroy 
the lives of men and animals; plants would 
wither, and presently die; the whole earth, 
in fact, would soon be the abode of death, 
as surely, tho perhaps not so quickly, as 
tho the sun had ceased to supply either 
light or heat. Now at present these three 
forms of energy are exerted in certain pro- 
portions admirably suited to our require- 
ments. Dividing the solar rays according 
to the position they occupy with reference 
to the spectrum, we have from the red rays, 
and fiom dark rays beyond the red, the 
chief supply of heat; from the whole visible 
spectrum, but chiefly from the yellow por- 
tion, comes the supply of light; and lastly, 
the violet rays and the dark rays beyond the 
violet afford the chief supply of actinism. — 
Proctor Our Place among Infinities, p. 212. 
(L. G. & Co., 1897.) 

* 3300. SUN’S CORONA YET A MYS- 
TERY — Ldmited Opportunities for Observation 
— Three-quarters of an Hour in Thirty Years. 
— Our knowledge of the corona remains very 
incomplete, and if the most learned in such 
matters were asked what it was, he could 
probably answer truthfully, “ I don’t know.” 

This will not be wondered at when it is 
considered that as total eclipses come about 
every other year, and continue, one with 
another, hardly three minutes, an astrono- 
mer who should devote thirty years exclu- 
sively to the subject, never missing an eclipse 
in whatever quarter of the globe it occurred, 
would in that time have secured, in all, 
something like three-quarters of an hour 
for observation. Accordingly, what we know 
best about the corona is how it looks, 
what it is being still largely conjecture. — 
Langley New Astronomy, eh. 2, p. 50. (IL 
M. & Co., 1890.) 

3307. SUN’S HEAT PRODUCED BY 
CONCENTRATION — Probable CojUinued Dur 
ration of Solar Light and Heat. — For how 
many ages has the sun himself shone? On 
the hypothesis that the nebulous matter 
w^as originally of extreme tenuity has been 
calculated the quantity of heat w’hich must 
have been produced by the fall of all those 
molecules towards the center to the conden- 
sation of which was due the birth of the 
solar system. Supposing the specific heat 
of the condensing mass was that of water, 
the heat of the condensation would be suffi- 
cient to produce an elevation of tempera- 
ture of 28 millions of degrees centi^ade 
(Helmholtz and Tyndall). It has been 
loiown for some time past that heat is but 
a mode of motion; it is an infinitesimal vi- 
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bratory motion of the atoms. We can now 
convert at will all motion into heat, and 
all heat into motion. The motion of con- 
densation has sufficed, and more than 
sufficed, to produce the present temperature 
of the sun and the original temperature of 
all the planets. If that brilliant star con- 
tinues to condense, as is probable, a conden- 
sation which would shorten its diameter 
by of its present length would produce 
a quantity of heat sufficient to cover the 
loss by emission during two thousand years. 
At the present rate of emission the solar 
heat produced by the earlier condensation 
of its mass would still last for 20 millions 
of years. — Flammarion Popular Astronomy, 
bk. i, ch. 7, p. 75. (A.) 

3308. SUN’S SURFACE PHOTO- 
GRAPHED — Under the Camera — Photograph 
Secures Details Invisible to the Eye — Open- 
ings in an Atmosphere of Vaporized Metal — 
Reality Surpassing Wildest Dream. — The 
photograph has transported us already so 
near the sun’s surface that we have seen 
details there invisible to the naked eye. 

What we have called “ spots ” 
are indeed regions whose actual vastness 
surpasses the vague immensity of a dream, 
and it will not cause surprise that in them 
is a temperature which also surpasses great- 
ly that of the hottest furnace. . . . The 

whole surface is composed largely of metals 
turned into vapor in this heat, and . . . 
if we could indeed drop our great globe 
itself upon the sun it would be dissipated 
as a snowflake. — Langley New Astronomy, 
ch. 1, p. 19. (H. M. & Co., 1890.) 

3309. “ SUNNY FRANCE ” BURIED 

UNDER ICE — The Glacial Ej)och. — At the 
time of the maximum extension of the 
ice-sheet almost the w'hole of the Swiss 
lowland was buried, and the ice welled 
up against the flanks of the Jura to a height 
of 3,000 feet above the Lake of Neuchatel, 
whence it extended northward to the neigh- 
borhood of Soleure. Along the present 
course of the Rhone it sent out a huge lobe 
far beyond the frontier of Switzerland, for 
erratics [scattered boulders] and other gla- 
cial deposits have been traced to within a 
few miles of Lyons. It is estimate<l that 
altogether the ancient glacier of the Rhone 
was not less than 270 miles in length. — 13on- 
NEY lee-tcork, Present and Past, pt. i, ch. 1, 
p. 35. (A., 1896.) 

3310. SUNSET MADE BEAUTIFUL 
BY DUST — Owing to the cx)nstant presence 
of air currents, arranging both the dust and 
vapor [in the atmosphere] in strata of vary- 
ing extent and density, and of high or low’ 
clouds, which both absorb and reflect the 
light in varying degrees, we see produced 
all those wondrous combinations of tints 
and those gorgeous ever-changing colors 
W’hich are a constant source of admiration 
and delight to all who have the advantage 
of an uninterrupted view’ to the west,* and 


who are accustomed to watch for these 
not unfrequent exhibitions of Nature’s kalei- 
doscopic color-painting. With every change 
in the altitude of the sun the display 
changes its character, and most of all when 
it has sunk below the horizon, and, owing 
to the more favorable angles, a larger quan- 
tity of the colored light is reflected toward 
us. Especially when there is a certain 
amount of cloud is this the case. These, 
so long as the sun was above the horizon, 
intercepted much of the light and color; 
but when the great luminary has passed 
away from our direct vision his light 
.shines more directly on the under sides 
of all the clouds and air strata of different 
densities; a new and more brilliant light 
flushes the western sky, and a display of 
gorgeous, ever-changing tints occurs which 
are at once the delight of the beholder and 
the despair of the artist. And all this un- 
surpassable glory w’o ow’C to dust! — W^ al- 
lace The Wonderful Century, ch. 9, p. 75. 
(D. M. & Co., 1899.) 

3311. SUNSET MERGING INTO SUN- 

RISE — Eff0t of Atmospheric Refro/ction — The. 
Midnight Sun at Tornea. — It is not neces- 
sary to go to the polar circle in order to 
see the sun not setting and grazing the 
horizon at midnight. At the sLxty-sixth ^ 
degree of latitude in Sw’eden and Fin- 
land w’e can enjoy this spectacle, so strange 
to us — the midnight sun. It has even 
become the fashion in recent years to make 
a voyage to Tornea, a little town on the 
frontiers of Russia and Sweden, on the 
Gulf of Bothnia, and to be present on June 
21 on Mount Avasaxa, only 227 meters high, 
w’hen the sun does not set at the summer 
solstice. — Flammarion Popular Astronomy, 
bk. i, eh. 2, p. 30. (A.) 

3312. SUNSHINE, DECREASE OF, 
IN ENGLAND — The Vine Once Freely Groum 
— The Dust from Manufactories Changing 
a \ation\s Climate. — Now’, there is much evi- 
dence to show that there has been a consid- 
erable increase in the amount of cloud, and 
con.scquent decrease in the amount of sun- 
.shine, in all parts of our country. It is an 
undoubted fact that in the Middle Ages Eng- 
land w’as a w ine-producing country, and this 
implies more sunshine than we have now’. 

. . . Some years back one of our garden- 

ing periodicals obtained from gardeners of 
forty or fifty years’ experience a body of 
facts clearly indicating a comparatively 
recent change of climate. It w’as stated 
that in many parts of the country, es- 
pecially in the north, fruits were formerly 
grown successfully and of good quality in 
gardens where they cannot be grow’ii now’. 

. . . But an increase of cloud, and conse- 
quent diminution of sunshine, w’ould pro- 
duce just such a result; and this increase 
is almost certain to have occurred, owing 
to the enormously increased amount of dust 
thrown into the atmosphere as our country 
has become more densely populated, and es- 
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pecially owing to the vast increase of our 
smoke - producing manufactories. . . . 

When this fact is thoroughly realized we 
shall surely put a stop to such a reckless 
and wholly unnecessary production of in- 
jurious smoke and dust. — Wallace The 
Wonderful Century, ch. 9, p. 84. (D. M. & 

Co., 1899.) 

3313. SUNSHINE, DURATION OF— 

A {Sunshine Autograph, — For determining 
the duration of sunshine use is made 
of a simple apparatus called the sun- 
shine autograph. Its common form is that 
of a ball of clear glass set up free, which 
collects the sun’s rays like a burning 
glass, burning an index in a paper strip 
fiistened behind the globe if the sunshine 
is bright enough. Since the paper strip 
is divided into hours it can be easily read 
when and how long the sun has been shining 
upon the apparatus. If the duration of sun- 
shine thus obtained is compared with the 
length of day, the actual with the possible 
number of sunny hours, we obtain a number 
that in fact not only announces during what 
fraction of the hours of the day the sun 
was uncovered, but which harmonizes very 
well with the estimates of the entire 
cloud-covering. Many an important deduc- 
^ tion concerning the thriving as well as the 
possibility of the improvement of plants, 
grapes, fruits, beets, etc., for whose develop- 
ment sunshine is particularly important, can 
be thus derived. — B ornsten Leitfaden dcr 
Wetterkunde, 100 ly p. 68. (Translated for 
Scientific Side-Lights.) 

3314. SUN-SPOTS EASILY SEEN— 

Overlooked by Minds Unprepared to Recog- 
nize Them. — An object of this size [30,000 
miles] upon the sun’s surface can easily be 
seen without a telescope when the brightness 
is reduced either by clouds, or nearness to 
the horizon, or by the use of a shade-glass. 
At the transit of Venus, in 1882, every one 
saw the planet readily without telescopic 
aid. Her apparent diameter was about 67" 
at the time, which is equivalent to about 
31,000 miles on the solar surface. Probably 
a very keen eye would detect a spot meas- 
uring not more than 23,000 or 24,000 miles. 

Hardly a year passes, at times when spots 
are numerous, without furnishing, .several 
* as large as this, so that it is rather surpri- 
sing than otherwise that we have not a 
greater number of sun-spot records in the 
pretelescopic centuries. The explanation 
probably lies in two things: the .sun is too 
bright to be often or easily looked at, and 
when spots were seen they would lie likely 
to be taken for optical illusions rather than 
realities. — Young The Sun, ch. 4, p. 27. 
(A., 1898.) 

3315. SUN-SPOTS, SUPPOSED 
APERTURES IN SOLAR CLOUDS— Her- 

scheVs Theory. — Sir William Ilerschel, rea- 
soning from terrestrial analogies, was led to 
look on the spot cavities as apertures 


through a double layer of clouds. He ar- 
gued that were the solar photosphere of any 
other nature, it would be past comprehension 
that vast openings should form in it, to re- 
main open for months before they close 
up again. . . . And because the solar 

spots present two distinct varieties of light, 
the faint penumbra and the dark umbra 
or nucleus, Ilerschel saw the necessity of 
assuming that there are two beds of clouds, 
the outer self-luminous and constituting the 
true solar photo.sphere, the inner reflecting 
the light received from the outer layer, and 
so shielding the real surface of the sun from 
the intense light and heat which it would 
otherwise receive. — Proctor Other Worlds 
than Ours, ch. 2, p. 36. (Burt.) 

33 1 0. SUPERFICIALITY OF MATE- 
RIALISM — Science Does Not Inclmle Philos- 
ophy — Eternal Problems behind Phenomena. 
— Nothing is more common than to find men 
who may be trusted thoroughly on the facts 
of their own science, who cannot be trusted 
for a moment on the place which those facts 
assume in the general system of truth. Phi- 
losophy must include science; but science 
does not necessarily include philosophy. 
There are, and there always have been, some 
special misconceptions connected with the. 
prosecution of physical research. It is, how- 
ever, on the surface of things, rather than 
below it, that the suggestions of material- 
ism lie thickest to the eye. They abound 
among the commonest facts which obtrude 
themselves on our attention in Nature and 
in human life. When the bursting of some 
small duct of blood upon the brain is seen 
to destroy in a moment the mind of man, 
and to break down all the powers of his 
intellect and his will, we are in presence 
of a fact whose significance cannot be in- 
creased by a million of other facts analogous 
in kind. Yet on every fresh discovery of a 
few more such facts there is generally some 
fre.sh outbreak of old delusions respecting 
the forms and the laws of matter as the su- 
preme realities of the world. But when the 
new facts have been looked at a little long- 
er it is always seen that they take their 
place with others which have been long 
familiar, and the eternal problems which lie 
behind all natural phenomena are seen to 
be unafTcctod and unchanged. Like the most 
distant of the fixed stars, they have no 
parallax. — Argyll Reign of Law, ch. 2, p. 
68. (Burt.) 

3317. SUPERNATURAL, THE, VS. 
THE SUPERHUMAN — True and False Views 
of Law — Classification Is Not Explanation. 
— Theological and philosophical writers fre- 
quently use the supei^natural as synonymous 
with the superhuman. But of course this is 
not the sense in which any one can have 
any difficulty in believing in it. The pow- 
ers and works of Nature are all superhu- 
man — more than man can account for in 
their origin — more than he can resist in 
their energy — more than he can understand 
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in their .effects. This, then, cannot be the 
sense in which so many minds find it hard 
to accept the supernatural; nor can it be 
the sense in which others cling to it as of the 
very essence of their religious faith. What, 
then, is that other sense in which the diffi- 
culty arises? Perhaps we shall best find it 
by seeking the idea which is competing with 
it, and by which it has been displaced. It 
is the natural which has been casting out 
the supernatural — the idea of natural law — 
the universal reign of a fixed order of things. 
This idea is a product of that immense de- 
velopment of the physical sciences which 
is characteristic of our time. We cannot 
read a periodical, or go into a lecture-room, 
without hearing it expressed. Sometimes, 
but rarely, it is stated with accuracy, and 
with due recognition of the limits within 
which law can be said to comprehend the 
phenomena of the world. But generally 
it is expressed in language vague and hol- 
low, covering inaccurate conceptions, and 
confounding under common forms of expres- 
sion ideas which are essentially distinct. The 
mere ticketing and orderly assortment of 
external 'facts is constantly spoken of as if 
it were in the nature of explanation, and as 
if no higher truth in respect to natural phe- 
nomena were to be attained or desired. — 
Argyll Reign of LaWy ch. 1, p. 2. (Burt.) 

*3318. SUPERSTITION ACCOUNTING 
FOR THE FROZEN MAMMOTH— I he in- 
habitants of Siberia seem to be familiar 
with this animal, which they designate by 
the name of mammoth, while naturalists 
call it Elephas primigenius. The circum- 
stance that they abound in the frozen drift 
of the great northern plain of A.sia, and 
arc occasionally exposed in consequence of 
the w^earing of the large rivers traversing 
Siberia, has led to the superstition among 
the Tongouses that the mammoths live un- 
derground, and die whenever, on coming to 
the surface, the sunlight falls upon them. — 
Agassiz Ocological l!:ikctchcsy scr. i, ch. 7, 
p. 183. (H. M. & Co., 180(5.) 

3319. SUPERSTITION ASCRIBES 
INUNDATIONS TO ARRIVAL OF SHIPS 

— In Kotzebue’s “ Voyage ’ there arc ac- 
counts of islands, both in the Caroline and 
Marshall Archipelagoes, which have been 
partly washed away during hurricanes; and 
Kadu, the native .who was on board one of 
the Russian vessels, said he saw the sea 
at Radack rise to the feet of the coconut- 
trees; but it was conjured in time. . . . 

According to a tradition which was coinniu- 
nicated to Captain Fitz Roy, it is believed 
in the Low Archipelago that the arrival 
of the first ship caused a great inundation 
which destroyed many lives. — Darwin Coral 
Reefs, ch. 5, p. 129. (A., 1900.) 

3320. SUPERSTITION AS TO AU- 
RORA BOREALIS— Armica Seen Baitling in 
the Sky. — Pliny, the naturalist (“ Naturalis 
Historia,” ii, 26, 27, 33, and 67), says: 


“ There are seen in the heaven ( and nothing 
is more terrible for trembling mortals) 
blood-colored fiames which afterwards fall 
upon the earth, as it happened in the 
third year of the hundred and seventh 
Olympiad, when King Philip ruled over 
Greece. . . . It is said that at the time 
of the wars of the Cimbri, and also often 
before and since, the clashing of arms and 
the sound of trumpets were heard in the sky. 
But in the third consulate of Marius the 
dwellers in Ameria and Tuderta saw in the 
heaven.s two armies rushing one against 
the other from the east and from the west; 
that of the west was defeated. The heaven 
itself caught fire: this is no extraordinary 
thing, and it has often been seen when the 
clouds are exposed to great heat.” 

In this quotation from Pliny we find for 
the first time the trace of that popular su- 
perstition which obtained almost down to 
our own day, and which attributed the great 
auroras to armies combating in the sky. — 
Angot Aurora Borealis, ch. 1, p. 3. (A., 

1897.) 

3321. SUPERSTITION AS TO POR- 

TRAITS — Life Shovm in Picture Thought to 
Be Takiii Away front Original. — The red- 
.skins are not altogether deficient in art, 
being able to make rude carvings, and to 
trace equally rude drawings on their wig- 
wams, robes, etc.; but about portraits they 
have some curious ideas. They think that 
an artist acquires some mysterious power 
over any one whose likeness he may have 
taken; and on one occcasion, wiien annoyed 
by some Indians, Mr. Kane got rid of them 
at once by threatening to draw' any one 
who remained. Xot one ventured to do so. 
If the likeness is good, so much the W'orse; 
it ib, they fancy, half alive — at the expense 
of the sitter. So much life, they argue, 
could only be put in the picture by taking 
it away from the original. Again they fan- 
cy that if the picture were injured, by some 
mysterious connection the original would 
suffer also. — A vf.ri’ky Prehistoric Times, ch. 
14, p. 504. (A., 1900.) 

3322. SUPERSTITION CLOUDS TRI- 

UMPH OF SCIENTIST— A Trial for Witch- 
craft. — The figurative and poetical myths of 
the Pythagorean and Platonic pictures of 
the universe, changeable as the fancy from,, 
which they emanated, may still be traced 
partially relied ed in Kepler; but while they 
warmed and cheered his often saddened spir- 
it, they never turned him aside from his 
earnest course, the goal of which he. reached 
in the memorable night of the 15th of May, 
1618, tw’clve years before his death. . . . 

“On the 8tb of March, 1618, it occurred to 
Kepler, after many unsuccessful attempts, 
to compare the squares of the times of revo- 
lution of the planets with the cubes of the 
mean distances; but he made an error in 
his calculations, and rejected this idea. On 
the 15th of May, 1618, he again reverted to 
it, and calculated correctly. The third law 
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of Kepler, was now discovered.” This dis- 
covery and those related to it coincide with 
the unhappy period when this gi'eat man, 
who had been exposed from early childhood 
to the hardest blows of fate, was striving 
to save from the torture and the stake his 
mother, who, at the age of seventy years, 
in a trial for witchcraft, which lasted six 
years, had been accused of poison-mixing, 
inability of shedding tears, and of sorcery. 
The suspicion was increased from the circum- 
stance that her own son, the wicked Chris- 
topher Kepler, a worker in tin, was her 
accuser, and that she had been brought up 
by an aunt who was burned at Weil as a 
witch. — Humboldt Cosmos, vol. ii, pt. ii, 
p. 314. (H., 1897.) 

3323. SUPERSTITION DEFEATING 
KINDNESS — The Emperor of China Buries a 
Buming-gla^s. — It is said that the Emperor 
of China, when he got his lens [a three-foot 
burning-glass, made at great expense, and 
sent by the English government as a present 
to the Chinese monarch], was much alarmed 
by it, as being possibly sent him by the 
English with some covert design for his in- 
jury. By way of a test, a smith was or- 
dered to strike it with his hammer; but the 
hammer rebounded from the solid glass, and 
this was taken to be conclusive evidence of 
magic in the thing, which was immediately 
buried, and probably is still reposing under 
the soil of the Celestial Flowery Kingdom. 
— Langi.ey A'ctc Astronomy, ch. 4, p. 103. 
(H. M. & Co., 1896.) 

3324. SUPERSTITION, EFFECTS OF 

— Historic Eclipses Have Affected Believ- 
ers in Their Malign Influence. — History re- 
lates a crowd of memorable acts on which 
eclipses have had the greatest influence. 
Alexander, before the battle of Arbela, ex- 
pected to see his army routed by the appear- 
ance of a phenomenon of this kind. The 
death of the Athenian general, Nicias, and 
the ruin of his army in Sicily, with which 
the decline of the Athenians commenced, 
had for their cause an eclipse of the moon. 
We know how Christopher Columbus, with 
his little army, threatened with death by 
famine at Jamaica, found means of pro- 
curing provisions from the natives by de- 
priving them in the evening of the light 
of the moon. The eclipse had scarcely com- 
tnenced when they supplied him with food. 
This was the eclipse of March 1, 1504, ob- 
served in Europe at Ulm by Stoffer, and at 
Nuremberg by Bernard Walter, and which 
happened at Jamaica at 6 oVlock in the 
evening. We need not relate other facts 
of this nature, in which history abounds, 
and which are known to every one. — Flam- 
MAHION Popular Astronomy, bk. ii, ch. 9, p. 
181. (A.) 

3325. SUPERSTITION FOUNDS ON 
NATURAL PHENOMENON — The ^^Fairy 
Rings.** — Several low forms of plant life, 
such as Marasmius oreades, Spathularia 
flavida, and some of the puffballs, start in 


isolated spots in the grass of a lawn or 
pasture, and spread each year. from a few 
inches to a foot or more in every direction, 
usually in the form of a circle; at the end 
of fifteen years some of these circles ac- 
quire a diameter of fifteen to twenty feet or 
more. These are known as fairy rings. Be- 
fore science dispelled the illusion they were 
believed to have been the work of witches, 
elves, or evil spirits, from which arose the 
name. — Beal Seed Dispersal, ch. 2, p. 4. 
(G. & Co., 1898.) 

3326. SUPERSTITION IN AVOIDING 

SUPERSTITION — Danger of Undue Recoil . — 
Superstition, without a veil, is a deformed 
thing; for as it addeth deformity to an ape 
to be so like a man, so the similitude of 
superstition to religion makes it the more 
deformed; and as wholesome meat corrupteth 
to little worms, so good forms and orders 
corrupt into a number of petty observances. 
There is a superstition in avoiding super- 
stition, when men think to do best if they 
go furthest from the ^uperstition formerly 
received; therefore care would.be had that 
(as it fareth in ill purgings) the good be 
not taken away with the bad, which com- 
monly is done. — Bacon Essays, essay 17, 
Of Superstition, p. 63. (W. L. A.) 

332 7 . SUPERSTITION, INDICATIONS 

OF, IN LOWER ANIMALS— F’car as a Re- 
suit of Intellectual Confusion — Dog Terrified 
hy Mystery. — It produces a strange emotion- 
al ” curdle ” in our blood to see a process with 
which we are familiar deliberately taking an 
unwonted course. Any one’s heart would' 
stop beating if he perceived his chair sliding 
unassisted across the floor. The lower ani- 
mals appear to be sensitive to the mysteri- 
ously c.xceptional as well as ourselves. My 
friend, Professor \V. K. Brooks, of the Johns 
Hopkins University, told me of his large 
and noble dog being frightened into a sort 
of epileptic fit by a bone being drawn across 
the floor by a thread which the dog did not 
see. Darwin and Romanes have given similar 
experiences. — James Psychology, vol. ii, ch. 
24, p. 419. (H. H. & Co., 1899.) 

3328. SUPERSTITION, ITS EX- 
PLANATION OF SCIENTIFIC FACT— At 

the place where we slept [11,000 feet up in 
the Andes] water necessarily boiled, from 
the diminished pressure of tne atmosphere, 
at a lower temperature than it does in a 
less lofty country, the case being the con- 
verse of that of a Papin’s digester. Hence 
the potatoes, after remaining for some hours 
in the boiling water, were nearly as hard as^ 
ever. The pot was left on the fire all night, 
and ne.xt morning it was boiled again, but 
yet the potatoes were not cooked. I found 
out this by overhearing my two companions 
[Chileans] discussing the cause; they had 
come to the simple conclusion “ that the 
cursed pot (which was a new one) did nOt 
choose to boil potatoes.” — ^Darwin Nafw- 
rqlisPs Voyage around the World, ch. 15> 
p. 323. (A., 1898.) 
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3329. SUPERSTITION PREVENTING 

SCIENTIFIC STUDY -Science Th(mght to 
Tempt to Witchcraft. — In . . . ages so 

inimical to intellectual culture, when Chris- 
tianity was diffused among the Germanic 
and Celtic nations, who had previously 
been devoted to the worship of Nature, 
and had honored under rough symbols 
its preserving and destroying powers, in- 
timate intercourse with Nature, and a study 
of its phenomena, were gradually considered 
suspicious incentives to witchcraft. This 
communion with Nature was regarded in 
the same light as Tertullian, Clement of 
Alexandria, and almost all the older fathers 
of the church had considered the pursuit of 
the plastic arts. In the twelfth and thir- 
teenth centuries the Councils of Tours 
(1163) and of Paris (1209) interdicted to 
monks the sinful reading of works on 
physics. Albertus Magnus and Roger Bacon 
were the first who boldly rent asunder these 
fetters of the intellect, and thus, as it were, 
absolved Nature, and restored her to her 
ancient rights. — Humboldt Cosmos, vol. ii, 
pt. i, p. 43. (H., 1897.) 

3330. SUPPORT FOR TREE-CLIMB- 

ER — Perfect Grasp of Branches — The Monkey's 
Prehensile Tail. — In the spider monkeys, 
the woolly monkeys, and the howling mon- 
keys, the undersurface of the terminal por- 
tion of the tail is naked, so that it can be 
very closely applied to any surface with 
which it is in contact. The tail itself is a 
, very powerful organ, and is capable of curl- 
ing its own end so firmly round an object 
that the animaTs whole body can thus be 
, safely suspended. A tail of this kind is 
called a “ prehensile tail.” Not every Amer- 
ican monkey has it, but no monkey which 
is not American possesses anything of the 
kind. Its possession must greatly add to 
the security .and ease of locomotion 
any forest-dwelling beast. — Mivart Types 
of Animal Life, ch. 1, p. 5. (L. B. k (’o., 

1803.) 

3331. SUPREMACY COVETED IN 
A MAN’S CHOSEN FIELD-N/tawc of Sur- 
passing All hut One. — I, who for the time 
have staked my all on being a psychologist, 
am mortified if others know much more 
psychology than 1. But I am contented to 
wallow in the grossest ignorance of Greek, 
^ly deficiencies there give me no sense of 
p(‘rsonal humiliation at all. Had I “ pre- 
tensions ” to be a linguist it would have been 
just the reverse. So we have the paradox of 
a man shamed to death because he is only 
the second pugilist or the second Oarsman 
in the world. That he is able to beat the 
whole t>opulatjon of the globe minus one 
is nothing; he has “ pitted ” himself to beat 
that one, and as long as he doesn’t do that 
nothing else counts. He is to his own re- 
gard as if he were not, indeed he is not. — 
James Psychology, vol. i, ch. 10, p. 310. 
(H. H. & Co., 1899.) 


3332. SUPREMACY OF MIND-iVet«- 

ion — Scientific Fame Surpassing That of 
Warriors and Kings. — ^I’here are, perhaps, 
no two sets of human beings who compre- 
hend less the movements, and enter less into 
the cares and concerns, of each other, than 
the wide and busy public on the one hand, 
and on the other those men of close and 
studious retirement whom the world never 
hears of, save when, from their thoughtful 
solitude, there issues forth some splendid 
discovery to set the world on a gaze of ad- 
miration. Then will the brilliancy of a 
superior genius draw every eye towards it, 
and the homage paid to intellectual superi- 
ority will place its idol on a loftier emi- 
nence than all wealth or than all titles can 
bestow, and the name of the successful phi- 
losopher will circulate, in his own age, over 
the whole extent of civilized society, and 
be borne down to posterity in the characters 
of ever-enduring remembrance; and thus it 
is that when we look back on the days of 
Newton we annex a kind of mysterious 
greatness to him, who, by the pure force of 
his understanding, rose to such a gigantic 
elevation above the level of ordinary men, 
and Ihe kings and warriors of other days 
sink into insignificance around him, . . . 
and, while all the vulgar grandeur of other 
days is now moldering in forgetfulness, the 
achievements of our great astronomer are 
still fresh in the veneration of his country- 
men, and they carry him forward on the 
stream of time, with a reputation ever 
gathering, and the triumphs of a distinc- 
tion that will never die. — CirALMEus .4s- 
Ironomical Discourses, p. 44. (R. Gt., 184S.) 

3333. SURPRISE OF AERONAUT— 

Falling Stone Follofcs Balloon — Communica- 
tion of Motion. — W hen we drop a stone from 
the top of the mast of a ship in motion 
it falls exactly at the foot of the mast, just 
as if the ship were at rest. The motion of 
the ves.sel is communicated to the mast, to 
the stone, and to everything on the lloating 
abode; there is nothing but the resist- 
ance of the li(piid plain cleft by the ship 
which permits the passengers to perceive 
the motion. It is the same on the rail- 
way and iii a balloon. But as the earth 
does not (mcounter any strange obstacle, 
there is absolutely nothing in Nature wdiich 
can by its resistance, by its motion, or by 
its shock, enable us to perceive the motion. 
This motion is common to all terrestrial 
bodies; if they are raised in the air, they 
have received beforehand the motion of our 
globe, its direction and its velocity; and 
even w’hen they are at the highest point of 
the atmosphere they continue to move as 
the earth does. 

We verify the same law in a balloon. I 
remember myself one day passing over the 
town of Orleans. I had taken care to write 
a despatch addressed to the leading journal 
of that town, and T had e.xpected when we 
arrived above a promenade to let it fall. 
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by affixing a stone for a counterpoise. What 
was my surprise to see this stone, while 
descending, suspended beneath the balloon 
as if it had slipped the length of a cord. 
The balloon sails rather fast. Instead of 
falling on the spot I had chosen, or even 
in the town, the despatch, following a diag- 
onal, fell into the Loire. 1 had not reflected 
on one of the oldest questions of niy bache- 
lor’s degree, the independence of simultane- 
ous motions. Very fortunately the balloon, 
having crossed the Loire, had towards even- 
ing descended sufficiently near the earth to 
allow us to hail an inhabitant of the town, 
who was following the Orleans road, on his 
way home, seated in a cabriolet, which ad- 
vanced at a slow pace. It was nightfall, and 
the Angelus was wafted from the village, 
bells. Alueh surprised was this traveler on 
hearing himself hailed from the height of 
heaven. He seemed at first to believe neither 
his ears nor his eyes. But the horse was 
promptly stopped, and we had sufficient time 
to announce our passing, which next morn- 
ing was published in the newspapers. — 
Flammarion Popular Astronomy (A.) 

3334. SURPRISE OF A GREAT DIS- 

COVERY— Newton Discovers the Spectrum — 
Light Composite — Its Apparent Simplicity 
Delusive. — In the rainbow a new phenome- 
non was introduced — the phenomenon of col- 
or. And here we arrive at one of those 
points in the history of science when great 
men’s labors so intermingle that it is diffi- 
cult to assign to each worker his precise 
meed of honor. Descartes was at the thresh- 
old of the discovery of the composition of 
solar light ; but for Newton was reserved the 
enunciation of the true law. He went to 
w’ork in this way: Through the closed win- 
dow-shutter of a room he pierced an orifice 
and allowed a thin sunbeam to pass through 
it. The beam stamped a round white image 
of the sun on the opposite wall of the room. 
In the path of this beam Newton placed 
a prism, expecting to see the beam refracted, 
but also expecting to see the image of the 
sun, after refraction, still round. To his 
astonishment, it was drawn out to an image 
with a length five times its breadth. It was, 
moreover, no longer wdiite, but divided into 
bands of different colors. New’ton saw im- 
mediately that solar light was composite, 
not simple. His elongated image revealed 
to him the fact that some constituents of 
the light w'ere more deflected by the prism 
than others, and he concluded, therefore, 
that white solar light was a mixture of 
lights of different colors, of different de- 
grees of refrangibility. — TyNOALr. Lectures 
on Light, lect. 1, p. 2(i. (A., 1898.) 

3335. SURRENDER OF PRETEN- 

SIONS A RELIEF FROM STRAIN— Vender 
puny fellow’, . . . , whom every one 

can beat, suffers no chagrin about it, for he 
has long ago abandoned the attempt to “ car- 
ry that line,” as the merchants say, of self 
at all. With no atlempt there can be no 


failure; with no failure no humiliation. So 
our self-feeling in this world depends en- 
tirely on what we back ourselves to be and 
do. It is determined by the ratio of our 
actualities to our supposed potentialities, a 
fraction of wdiieh our pretensions are the 
denominator and the numerator our success: 
thus 


Self-esteem 


^Success _ 
Pretensioiia. 


Such a fraction may be increased as well 
by diminishing the denominator as by in- 
creasing the numerator. To give up pre- 
tensions is as blessed a relief as to get them 
gratified; and where disappointment is in- 
cessant and the struggle unending, this is 
wdiat men will always do. The history of 
evangelical theology, with its conviction 
of sin, its self-despair, and its abandonment 
of salvation by w^orks, is the deepest of pos- 
sible examples, but w^e meet others in every 
walk of life. — James Psychology ^ vol. i, ch. 
10, p. 310. (H. H. & Co., 1899.) 

3330. niusiona Aban- 

doned — Burdens Dropped. — There is the 
strangest lightness about the heart when 
one’s nothingness in a particular line is once 
accepted in good faith. All is not bitterness 
in the lot of the lover sent away by the final 
inexorable “ No.” Many Bostonians, crede 
experto (and inhabitants of other cities, 
too, I fear) would be happier women and 
men to-day if they could once for all aban- 
don the notion of keeping up a Musical Self, 
and without shame let people hear them 
call a symphony a nuisance. How pleasant 
is the day when we give up striving to bo 
young — or slender! Thank God! we say, 
those illusions are gone. Everything added 
to the Self is a burden as weli as a pride. 
A certain man who lost every penny during 
our civil w'ar went and actually rolled in 
the dust, saying he had not felt so free and 
happy since he was born. — James Psychol- 
ogy, vol. i, ch. 10, p. 311. (H. H. & Co., 

1899.) 


3337. SURVIVAL NOT BY CHANCE 

— Some Quality of the Organism Determhu s. 
— Variations Universal. — Why do some live 
rather than others? If all the individuals 
of each species were exactly alike in every 
respect we could only say it is a mat- 
ter of chance. But they are not alike. 
VVe find that they vary in many different 
ways. Some are stronger, some swifter, 
some hardier in constitution, some more 
cunning. An obscure color may render con- 
cealment more easy for some, keener sight 
may enable others to discover prey or escape 
from an enemy better than their fellows. 
Among plants the smallest differences may 
be useful or the reverse. The earliest and 
strongest shoots may escape the slug; their 
greater vigor may enable them to flower and 
seed earlier in wet autumn; plants best 
armed with spines or hairs may escape being 
devoured ; those whose flowers are most con- 
spicuous may be soonest fertilized by in- 



675 


SCIENTIFIC SIDE-LIGHTS 


Kiirprf«6 

Sustenance 


sects. We cannot doubt that, on the whole, 
any beneficial variations will give the pos- 
sessors of it a greater probability of living 
through the tremendous ordeal they have 
to undergo. There may be something left 
to chance, but on the whole the fittest will 
survive. — Wallace Darwinism^ ch. 1, p. 7. 
(Hum.) 

«3338. SURVIVAL OF THE FITTEST 

— Fitness Is Fitiedness — The Texas Hull and 
the Mosquito — The Prize-fighter and the 
Cripple — Social Compassion Makes a 
Fitness for the Weak. — The survival of the 
fittest, of course, does not mean the survival 
of the strongest. It means the survival of 
the adapted — the survival of the [one] most 
fitted to the circumstances which surround 
it. A fish survives in water when a leaking 
ironclad goes to the bottom, not because 
it is stronger, but because it is better adapt- 
ed to the element in which it lives. A Texas 
bull is stronger than a mosquito, but in an 
autumn drought the bull dies, the mosquito 
lives. Fitness to survive is simply fitted- 
ness, and has nothirfp^ to do with strength 
or courage, or intelligence or cunning as 
such, but only with adjustments as fit or 
unfit to the world around. A prize-fighter 
is stronger than a cripple; but in the en- 
vironment of modern life the cripple is cared 
for by the people, is judged fit to live by 
a moral world, while the pugilist, handi- 
capped by his very health, has to conduct 
his own struggle for existence. Physical fit- 
ness here is actually a disqualification; what 
was once unfitness is now fitness to survive, 
^s we rise in the scale the physical fitness 
of the early world changes to fitness of a 
different quality, and this law becomes the 
guardian of a moral order. In one era the 
race is to the swift, in another the meek 
inherit the earth. In a material world social 
survival depends on wealth, health, power; 
in a moral world the fittest are the weak, 
the pitiable, the poor. Thus there conies 
a time when this very law, in securing sur- 
vival for those who would otherwise sink 
and fall, is the minister of moral ends. — 
Diutmmond Ascent of Man, ch. 6, p. 20J). 
(J. P., 1900.) 

3330. Natural Interfer- 

ence unth. — Apes that abstract a thorn from 
a woundcil comrade, and protect the weak 
or wounded, defy the laws of the struggle 
for existence. — Koken Die Vorwelt, p. fi.'b). 
(Translated for Scientific Side-Lights. ; 

3340. SURVIVAL OF WEAPON AS 
SYMBOL OF POWER— r/ic Mace Is the War- 
club of Primitive Man. — Among the sim- 
plest of weapons is the thick stick or cudgel, 
which when heavier or knobbed passes into 
the club. Rude champions have delighted 
in the ferocious roughness of such a gnarled 
club as Hercules in the pictures carries on 
his shoulder, while others spent their lei- 
sure hours in elegant shaping and carving, 
like that of the South Sea Island clubs to 


be seen in museums. From savage through 
barbaric times the war-club lasted on into 
the Middle Ages of Europe,, when knights 
still smashed helmets in with their heavy 
maces. Mostly used as a weapon, it only 
now and then appears in peaceful arts, 
as in the ribbed clubs with which the Poly- 
nesian women beat out bark cloth. It is 
curious to see how the rudest of primitive 
weapons, after its serious warlike use has 
ceased, survives as a symbol of power, when 
the mace is carried as emblem of the royal 
authority, and is laid on the table during 
the sitting of Parliament or the Royal So- 
ciety. — Tylok Anthropology, ch. 8, p. 184. 
(A., 1899.) 

334 1 . SUSPENSE, EVIL HELD IN- 

May Hurst Forth Anew — Antiseptics vs. 
Ccrmicidcs — Cold Merely kepresses Bac- 
teria. — In a cold temperature, as a general 
rule, bacteria do not multiply with the same 
rapidity as at blood-heat. Within the limits 
of a moist perimeter the air is, to all in- 
tents and purposes, germ-free. Direct sun- 
light has a definitely germicidal effect in 
the course of time upon some of the most 
virulent bacteria we know. Here, then, are 
three examples of physical agents — low tem- 
perature, moist perimeter, sunlight — which, 
if strong enough in degree, or acting for a 
long enough period of time, become first 
antiseptics and then germicides. Yet for 
a limited period they have no injurious 
effect upon baeU*ria. — \ ewm.\n Bacteria, ch. 
9, p. .T2;j. ((J. P. P., 1899.) 

3342. SUSPENSE, IMPATIENCE OF 

— Longing for Aetion of Some Kind. — Cer- 
tain motives are more or less constantly 
in play [in time of deliberation]. (.)ne of 
these is impatience of the deliberative state; 
or, to expre.ss it otherwise, proneness to act 
or to decide merely because aetion and de- 
cision are, as such, agreeable, and relieve 
the tension of doubt and hesitancy. Thus 
it comes that we will often take any course 
whatever which happens to be most vividly 
before our minds, at the moment when this 
impulse to decisive action becomes extreme. 
— .Iames Psychola(fy, vol. ii, eli. 26, p. 529. 
(H. H. & Co;. lSii9\) 

3343. SUSTENANCE STORED IN 
BODY FOR LONG FAST— Summer Torpid- 
ity of lA'mnroids . — Certain small nocturnal 
lemuroids inhabit Madagascar. . . . They 
liave also an interesting peculiarity of a 
temporary nature; this is their tendency 
to aeenmulalo a quantity of fat in certain 
parts of the body, especially at the root of 
the tnil, which becomes of an exceedingly 
large size. This peculiarity of structure 
is related to a peculiarity of liahit, for dur- 
ing the dry season they retire into the holes 
of trees, coil themselves up, and pass the 
whole period in sleep, as bats with us hiber- 
nate in winter. When, with the advent of 
the rainy season, they rouse themselves 
again, their fat has disappeared, having 
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served to nourish them during their period 
of torpor. — M ivart Types of Animal Life, 
ch. 12, p. 343. (L. B. & Co., 1803.) 

3344. SWIFTNESS OF EARTH’S 
REVOLUTION —Man Like Dust on Flying 
Cannon-baU. — In order to accomplish, as it 
docs in 30534 immense distance 

round the sun our sphere is obliged to travel 
a distance of 2,544,000 kilometers [1,580,- 
765.28 miles] a day, or 106,000 kilometers 
[65,865.22 miles] an hour, or 29 kilometers 
[18 miles] a second! This is an absolutely 
demonstrated mathematical fact. 

We sail, then, in immensity with a velocity 
eleven hundred times quicker than that of 
an express train. . . . This velocity of 

our globe in its celestial orbit is seventy-five 
times swifter than that of a cannon-ball. 

Upon this moving globe we live, almost in 
the same situation as grains of dust adher- 
ing to the surface of an enormous cannon- 
ball shot into immensity. * * * Sharing 

absolutely in all the motions of the globe, 
with all that surrounds us, we cannot per- 
ceive these motions, and we can only detect 
them from observations of the stars, which 
do not participate in the motion. Marvelous 
sidereal mechanism — the force which trans- 
ports our planet is exercised without an 
effort, without friction, and without shocks 
in the midst of absolute silence in the eter- 
nal heavens. Smoother than the^ barge upon 
the limpid river, smoother than the gondola 
moving on the mirror of the Venetian canals, 
the eartli glides majestically in its ideal or- 
bit, showing no perceptible trace of the 
powerful force which guides it. Thus, but 
not with such perfection, glides the soli- 
tary balloon in the midst of the transparent 
air. How many times, entrusted to the car 
of the aerial ship, either during the bright 
hours of the day above the verdant fields, 
or in the darkness of night, with the melan- 
choly light of tlie moon and star.s — liow 
many times have I compared the glorious 
course of the balloon in the atmosphere to 
that of the earth in space! — F lammariox 
Popular Astronomy, bk. i, ch. 1, p. 8. (A.) 

3345- SWIFTNESS OF MOTION— 

A tifiaPs Wings — Corresponding Quickness 
of Perception. — “ A gnaUs wings,” says Mr. 
Spencer, “ make ten or fifteen thousand 
strokes a second. Each stroke implies a 
separate nervous action. Each such nervous 
action or change in a nervous center is prob- 
ably as appreciable by the gnat as is a quick 
movement of his arm by a maTi. And if 
this, or anything like this, is the fact, then 
the time occupied by a given, external change, 
measured Ijy many movements in the one 
case, must seem much longer than in the 
other ease, when measured by one move- 
ment.” — James Psychology^ vol. i, ch. 15, p. 
639. (H. H. & (\).', 1899! ) 

3343. SYMPATHY A GENUINE 
HUMAN IMPULSE — Foi a Result of Calcula- 
Hon . — Sympathy i-^ an emotion as to whose 


instinctiveness psychologists have held hot 
debate, some of them contending that it is 
no primitive endowment, but, ori^nally at 
least, the result of a rapid calculation of the 
good consequences to outselves of the sympa- 
thetic act. Such a calculation, at first con- 
scious, would grow more unconscious as it 
became more habitual, and at last, tradition 
and association aiding, might prompt to ac- 
tions which could not be distinguished from 
immediate impulses. It is hardly needful 
to argue against the falsity of this view. 
Some forms of sympathy, that of mother 
with child, for example, are surely primitive, 
and not intelligent forecasts of board and 
lodging and other support to be reaped in 
old age. Danger to the child blindly and 
instantaneously stimulates the mother to 
actions of alarm or defense. Menace or 
harm to the adult beloved or friend excites 
us in a corresponding way, often against all 
the dictates of prudence. It is true that 
sympathy does not necessarily follow from 
the mere fact of gregariousness. Cattle do 
not help a wounded ^eomrade; on the con- 
trary, they are more likely to despatch him. 
But a dog will lick another sick dog, and 
even bring him food; and the sympathy of 
monkeys is proved by many observations to 
be strong. In man, then, we may lay it 
down that the sight of suffering or danger 
to others is a direct exciter of interest, and 
an immediate stimulus, if no complication 
hinders, to acts of relief. — James Psychol- 
ogy, vol. ii, ch. 24, p. 410. (H. H. & Co., 

1899.) 

3347. SYMPATHY AND KINDNESS 
AMONG APES — Here is a case which I my- 
self witnessed at the Zoological Gardens, and 
published in the Quarterly Journal of Sci- 
ence, from which I now quote: “A year or 
two ago there was an Arabian baboon and 
an Aniibis baboon confined in one cage, ad- 
joining that which contained a dog-headed 
baboon. The Anubis baboon passed its hand 
through the wires of the partition, in order 
to purloin a nut which the large dog-headed 
baboon had left within reach — expressly, I 
Ixdieve, that it might act as a bait. The 
Anubis baboon very well knew' the danger he 
ran, for he w'aited until his bulky neighbor 
had turned his back upon the nut with the 
appearance of having forgotten all about it. 
The dog-headed baboon, however, was all the 
time slyly looking round with the corner of 
his eye, and no sooner was the arm of his 
victim well within his cage than he sprang 
with a.stonishing rapidity and caught the 
retreating hand in his mouth. The cries of 
the Anubis baboon quickly brought the keep- 
er to the rescue, when, by dint of a good 
deal of physical persuasion, the dog-headed 
baboon w'as induced to leave go his hold. 
The Anubis baboon then retired to the mid- 
dle of his cage, moaning piteously, and hold- 
ing the injured hand against his chest while 
be rubbed it with the other one. The Arabi- 
an baboon now approached him from the 
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top part of the cage, and while making a 
soothing sound very expressive of sympathy, 
folded the sufferer in his arms — exactly as a 
mother would her child under similar cir- 
cumstances. It must be stated, also, that 
this expression of sympathy had a de- 
cidedly quieting effect upon the sufferer, his 
moans becoming less piteous so soon as he 
was enfolded in the arms of his comforter; 
and the manner in which he laid his cheek 
upon the bosom of his friend was as ex- 
pressive as anything could be of sympathy 
appreciated. This really ^affecting spectacle 
lasted a considerable time, and while watch- 
ing it I felt that, even had it stood alone, 
it would in itself have been sufficient to 
prove the essential identity of some of the 
noblest among human emotions with those 
of the lower animals.*’ — Romanes Animal 
IntelUgencey ch. 17, p. 474. (A., 1899.) 

3348. SYMPATHY, HINDRANCES 

TO — Omelty of Mohs. — Sympathy is pecul- 
iarly liable to inhibition from other in- 
stincts which its stimulus may call forth. 
The traveler whom"* the good Samaritan 
rescued may well have prompt(*d such in- 
stinctive fear or disgust in the priest and 
Levite who passed in front of him, that their 
sympathy could not come to the front. 
Then, of course, habits, reasoned reflections, 
and calculations may either cheek or reen- 
force one’s sympathy, as may also the 
instincts of love or hate, if those exist, 
for the suffering individual. The hunting 
and pugnacious instincts, when aroused, also 
inhibit our sympathy absolutely. This ac- 
counts for the cruelty of collections of men 
hounding each other on to bait or torture 
a victim. The blood mounts to the eyes, and 
sympathy’s chance is gone. — James Psychol- 
ogy, vol. ii, ch. 24, p. 411. (H. H. & ('o., 

1899.) 

3340. SYMPATHY WITH PICTURED 
EMOTION — As emotions are described in 
novels, they interest us, for we are made 
to share them. We have grown acquainted 
with the concrete objects and emergencies 
which call them forth, and any knowing 
touch of intiospeetion which may grace 
the page meets with a quick and feeling re- 
sponse. — James Psychology, vol. ii, ch. 25, 
p. 448. (H. H. & Co., 1899.) 

3350. SYMPATHY WITH STORM 
AND DARKNESS— The Wild Beast's Response 
to the Terrible in Nature. — If an African 
lion is to be seen in his glory, ho must he 
looked at by the lightning’s glare. It is amid 
tempest and gloom that the full propor- 
tions of his nature come forth. So with 
this lion of another world [a captive puma]. 
Many a time in the course of those nightly 
interviews ... he roused himself from 
^ an intense contemplation of his companion, 
disturbed by thunder and the tumult with- 
out. Then while the wind blew unequal- 
ly, roared through swaying branches, or 
mourned around the walla that shut him 


in, he quickened under the influence of over- 
tones in Nature which human beings cannot 
hear. Storm and darkness wrought upon 
him as they will not do upon man. Beyond 
what was visible or audible there was some- 
thing that came from within himself; some- 
thing that wove the waste fantasies ” of 
his dreams together, and gave character and 
purpose to ideation. lie showed it in pro- 
foundly suggestive pantomime. But what 
“ air-drawn ” shapes were followed with 
those long, swift, soft yet heavy steps, on 
Avhat his eyes were fixed, what feelings and 
fancies engrossed and transfigured him, gave 
that fierce energj% and led him in their 
train, are unknowable. They had no voice, 
but only with mute motions pointed back- 
ward to a past in which humanity shared 
no part, and which it cannot explore. — 
Porter Wild Beasts, p. 200. (A., 1894.) 

3351. SYNTHESIS, CHEMICAL- 

Building Greater than Destruction — Vital 
Products Chemically Produced. — One of the 
marked features of modern chemistry has 
been in the widening of the field of synthetic 
research. The building of a molecule re- 
quires far more skill than its destruction, 
and therefore, as the knowledge of chemical 
principles has advanced, and as the skill of 
the analyst has increased, it has been possi- 
ble to put together the chemical elements 
into increasingly more complex and more 
valuable forms. Following out researches 
of this kind, the chemist has been able to 
produce by synthesis hundreds of compounds 
which a quarter of a century ago w^ere sup- 
posed to be exclusively formed by the ac- 
tivity of the so-called vital forces. — Wiley 
Relations of Chemistry to Industrial Prog- 
ress (Address at Purdue University, Lafay- 
ette, Ind., 1896, p. 28). 

3352. SYSTEM, COPERNICAN— Hum- 

hle Worker iSolces Mystei'y of Universe — Pa- 
tience and Exactness of Ecienee. — ^The hy- 
pothesis of the earth's motion had been 
suggested long before his [Copernicus’s] 
birth on this planet. This theory counted 
partisans in his time. But he — he did his 
work. He examined it with the patience 
of an astronomer, the rigor of a mathema- 
tician, the sincerity of a sage, and the mind 
of a philosopher. He demonstrated it in his 
w’orks. Then he died without seeing it un- 
derstood, and it was not till a century after 
his death that astronomy adopted it and 
populari7A*d it bv teaching it. However, Co- 
pernicus is really the author of the true 
system of the WH)rld, and his name will re- 
main resj)ected to the end of time. 

This great man w'as neither potentate, 
prince, nor official personage, nor covered 
with titles more or less sonorous and more 
or Je.ss vain. He was a modest physician, 
the friend of humanity and the friend of 
science, consecrating his whole life to the 
study of Nature, nobly indifferent as well 
to fortune as to glory. He was the son 
of a Polish baker, and became by his own 
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labors the greatest man of his age. The 
physician became a priest, a physician of 
the soul, and the position of a canon as- 
sured to him the calm and tranquil life 
which he preferred. His uncle was a bishop, 
and was sometimes astonished that he 
should “ lose his time working at astrono- 
my. — FLAJaMARioN Popular Astronomy , bk. 
iv, eh. 1, p. 34.*1. (A.) 

SYSTEMS MERELY ARTIFI- 
CIAL MUST PERISH— The Limmin System 
of liotiiny . — The botany of Linmrus, a pure- 
ly artilicial system, was a splendid contri- 
bution to human knowledge, and did more 
in its day to enlarge the view of the vege- 
table kingdom than all that had gone be- 
fore. But all artificial systems must pass 
away. None knew better than the great 
Swedish naturalist himself that his sys- 
tem, being artificial, was but provisional. 
Nature must be read in its own light. And 
as the botanical lield became more luminous 
the system of Jussieu and De Candolle slow- 
ly emerged as a native growth, unfolded 
itself as naturally as the petals of one of 
its own flowers, and forcing itself upon 
men’s intelligence as the very voice of Na- 
ture, banished the JJnnean system forever. — 
DuuMMoyi) Xattiral Law in the Spiritual 
World, int., p. IS. (H. Al.) 

;5354. SYSTEMS OF RELATED COM- 
ETS-A Common Origin in Distant Space . — 
'I'he idea of cometary systems was first sug- 
gested by Thomas Clausen in 1831. It was 
developed by the acute inquiries of the late 
31. Hoek, director of the Utrecht Observa- 
tory, in 1865 and some following years. He 
found that in quite a considerable number 
of cases the paths of two or three comets 
had a common point of intersection far out 
in space, indicating with much likelihood a 
community of origin. This consisted, ac- 
cording to his surmise, in the disruption of 
a parent mass during its sweep round the 
star latest visited. Be this as it may, the 
fact is undoubted that numerous comets fall 
into groups, in which similar conditions of 
motion betray a preexistent physical con- 
nection. — Ci.KiU\F. History of Astronomy, pt. 
ii, ch. 11, p. 438. (Bl.,’ 1803.) 

TANGIBLE, THE, HELD TO 
BE THE REAL — Ohjrrts Hurt or Hrtp Only 
hy Contact — Otlor ^Senses Are hut Anticipa- 
tory Touch. — Why do we thus so markedly 
select the. taiuiitflc to be the real? Our mo- 
tives are not far to seek. The tangible quali- 
ties are the least lluctuatiiig. When we get 
them at all we get them the same. The 
other qualities lluctuale enovinously as our 
relative position to the object changes. 
Then, more decisive still, the tactile proper- 
ties are these most intimately connected 
with our weal or woe. A dagger hurts us 
only when in contact with our skin, a poi- 
son only when we take it into our mouths, 
and we can only use an object for our ad- 
vantage when we have it in our muscular 


control. It is as tangibles, then, that things 
concern us most; and the other senses, so far 
as their practical use goes, do but warn us 
of what tangible things to expect. They are 
but organs of anticipatory touch, as Berkeley 
has with perfect clearness explained. — James 
Psychology, vol. ii, ch. 21, p. 306. (H. H. 

& Co., 1809.) 

3356. TASKS, CONTRASTED, FOR 
MAN AND WOMAN— lYowan’s Bios toward 
the Domestic JAfe. — Among primitive peo- 
ples, as largely in modern times, “ The tasks 
which demand a • powerful development of 
muscle and bone, and the resulting capacity 
for intermittent spurts of energy, involving 
corresponding periods of rest, fall to the 
man; the care of the children and all 
the various industries which radiate from 
the hearth, and which call for an expendi- 
ture of energy more continuous, but at a 
lower tension, fall to the woman.” [Have- 
lock Ellis, “ Man and Woman,” p. 2.] 
Whether this or any theory of the origin 
of sex be proved or unproved, the fact re- 
mains, and is everywhere emphasized in 
Nature, that a certain constitutional dif- 
ference exists between male and female, a 
difference iiielining the one to a robuster 
life, and implanting in the other a certain 
mysterious bias in the direction of what 
one can only call the w'omanly disposition.* 
— DurMMONi) Ascent of Man, ch. 7, p. 256. 
(J. P., 1!)()0.) 

3357. TASKS INCREASED WITH 

POWER — New Problems of Aslnmomy. — The 
means at th(‘ disposal of astronomers have 
not multiplied faster lhan the tasks imposed 
upon them. Looking back to the year 1800, 
we cannot fail to be astonished at the change. 
The comparatively simple and serene science 
of the heavenly bodies known to our pred- 
ecessors, almost perfect so far as it went, 
incurious of what lay beyond its grasp, has 
developed into a body of manifold powers 
and parts, each with its separate mode and 
means of growth, full of strong vit^ility, hut 
animated hy a restless and unsatisfied spirit, 
haunted by the sense of problems unsolved, 
and tormented hy conscious impotence to 
sound the immensities it perpetually con- 
fronts. — Cr.KMKE History of Astronomy, pt 
ii, ch. 13, p. 526. { Bl.,' 1863.) 

3358. TASTE AMONG PRIMITIVE 
WOMEN— Bar/?/ Needle and Thread— (reo- 
metric Patterns. — ’flu; first sewing-machine 
was a needle or bodkin of bone, with dainty 
sinew thread from the leg of the antelope, 
and for thimble a little leather cap over the 
ends of the fingers. Coarse, indeed, the 
apparatus, but the hand was deft, the eye 
was true, the sense of beauty was there, 
and so that needlewoman of long •ago 

♦’ — “but thiBifl fixt 

As are the roots of earth and base of all, 

Man for the field and woman for the hearth; 

Man for the sword and for the needle she ; 

.. Man with the head and woman with the heart.” 

— Tenkyson Princess, can. v, st. 16, 1. 9. 
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wrought in fur from the mammals, feathers 
from the birds, grasses from the fields, shells 
from the sea, wings from the beetle, and 
skins of snakes, with tasteful geometric 
figures. You do err who think those ancient 
needlewomen, had no taste. It would be 
hard to invent a pattern now that was un- 
familiar to them. — Mason The Mirth of 
Invention (Address at Centenary of Ameri- 
can Patent Bystem, Washington, 1). C., ISOl, 
Proceedings of the Congress, p. 408). 

3350. TASTE IN MUSIC, PROGRESS 

OF — Greeks and Japanese — Handel — Beethoven 
— Wagner, — The pains and pleasure's of 
tones, tastes, and smells, altho still imnie- 
diately sensuous, are becoming, as develo])- 
ment goes on, more and more matters of 
determination according to ideal standards. 
The ear of the Greeks scarcely tolerateel 
as agreeable the “ imperfect consonances ” 
of the major and minor third. But Handel 
accepted “ fourths,” Beethoven “ fifths,” and 
the modern Wagnerian music pleases many 
lovers of iiiusic, altho tolerating the widest 
range of discords. Some nations, whose mu- 
sic is quite undeveloped (notably, for exam- 
ple, the Japanese), find intervals agreeable 
which are intolerable to us, aj)parently be- 
cause of the association of the tones with 
the sad, weird sounds of Nature, so “ con- 
sonant” with the national tone of feeling. — 
Ladd Psychology, ch. 10, p. 198. (S., 1890.) 

33CU). TASTE ROUSES DIGESTIVE 
ORGANS — Function of the Palate — Unspoiled 
Appetite a Guide to Nutrition — Nature*s 
Chemistry. — It would seem that gelatin 
alone, altho containing the elements required 
for nutrition, requires something more to 
rei\dcr it digestible. We shall probably be 
not far from the truth if we picture it to the 
mind as something too smooth, too neutral, 
too inert, to set the digestive organs at work, 
and that it therefore requires the addition 
of a decidedly sapid something that shall 
make these organs act. I believe that the 
proper function of Ihc palate is to del ermine 
our selection of such materials; that its ac- 
tivity is in direct sympathy with that of 
all the digestive organs, and that if we 
carefully avoid the vitiation of our natural 
appetites, we have in our months and the 
mrvous apparatus connected therewith a 
laboratory that is capable of supplying us 
with information concerning some of the 
chemical relations of food which is beyoml 
the grasp of the analytical machinery of 
the ablest of our scientific cheinisfs. — 
Williams Chemistrg of Cookery, ch. 4, p. 
40. (A., 1900.) 

3361 . TEA IN CHINA— A Nation Sup- 
plied with Blcrilizcd Water. — In the coiin- 
trjt which over all others combines a very 
large population with a very small allow- 
ance of cleanliness, the ordinary drink of the 
people is boiled water flavored by an infusion 
of leaves. These people, the Chinese, seem, 
in fact, to have been the inventors of boiled- 


water beverages. Judging from travelers' 
accounts of the state of the rivers, rivulets, 
and general drainage and irrigation arrange- 
ments of China, its population could scarcely 
have reached its present density if China- 
men were drinkers of raw instead of cooked 
water. This is especially remarkable in the 
case of such places as Canton, where large 
numbers are living afloat on the mouths of 
sewage-laden rivers or estuaries. The ordi- 
nary every-day domestic beverage is a weak 
infusion of tea, made in a large teapot, kept 
in a padded basket to retain the heat. The 
whole family is supplied from this reservoir. 
The very poorest drink plain hot water, or 
w'ater tinged by infusing the spent tea- 
h‘aves rejected by their richer neighbors. — 
Williams ('hemistry of Cookery, ch. 2, p. 
19. (A., 1900.) 

33(J2. TEACHABLENESS DISTIN- 
GUISHES HUMANITY— A/an Can Learn.-- 
It is not too much to say that the difference 
between man and all other living creatures, 
in respect of teachableness, progressiveness, 
and individuality of character, surpasses all 
other dilfercnces of kind that are known to 
exist in the universe. — Flske Destiny of 
Man, ch. (>, p. 50. (H. M. & Co., 1900.) 

3303. TEACHING NOT A SUBSTI- 

TUTE FOR SEEING — Instruction about Light 
Given to the Blind. — in training-institutions 
for the blind they teach the pupils as 
much about light as in ordinary schools. 
Kellcction, refraction, the spectrum, the 
ether-theory, etc., are all studied. But the 
best taught born-blind pupil of such an 
establishment yet lacks a knowledge which 
the least instructed seeing baby has. They 
can never show him what light is in its 
“ ^r.st intention and the loss of that sen- 
sible knowledge no book-learning can re- 
place. — J.VMEs Psychology, vol. ii, ch. 17, p. 
4. (11. H. Co.,^lS99.i 

• 

3304. TELEGRAPH, ELECTRIC — 

Fon shitdoired in (he Animal Feonomy . — We 
must look for tlie suul in the brain as the 
only i)rovince in tlie body known to possess 
sensibility. Just as the center station of 
our post-oflice is in communication with the 
uttermost bcunilari(*s of our monarchy by 
means of its gigantic spider-web of copper 
wires, so the soul in its otliee, the brain, 
is ceaselessly receiving messages through its 
telegraph wires, the nerves, from all of the 
limits of its kingdom, the body, and dis- 
trihnting commands in all directions to its 
odieials, the imiselos. 

As he glances at the mute, indifferent 
wire, who can disrern whether the message, 
trembling with lightning celerity along its 
course, is bringing news of a victory, or a 
stock quotation, or some unextinguishahle 
disgrace to himself? Thus, no matter what 
storm may be raging within fhe nerves, they 
never ehange their external appearance, tho 
they deliver messages that vary a thousand- 
fold, or whether the}" carry from the inatru- 
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merits of the senses to the brain, or return 
from the brain to the ineinbers out in the 
world. AikI just as the brain cannot dis- 
tinguish from wliicli point in any thread 
of pereeiition the news of pain has ar- 
rived, since a knock on the elbow may be 
felt in the hand, so the telegraph operator 
cannot know from wiiat station a despatch 
is being sent until the name of that station 
is announced. And if at any point the 
wire is destroyed, tlio a mob may riot or a 
run of ice threaten to destroy, no officials 
will receive warning. And just so, if the 
neives of sensation in a man’s leg were 
paralyzed, tlie burning of his foot to ashes 
would not disturb his sleep any more than 
if that leg were of wood. 

VVe see, then, that the miracle of our 
age, the electric telegraph, was prefigured 
long ago in the animal machine. Hut the 
similarity between the two kinds of appa- 
ratus, the nervous system and the electric 
telegraph, is still more profound. It is more 
than similarity; it is relationship, corre- 
sponding not merely in their effects, but also 
in their causes. — Du Bois-Reymond Tic- 
rische Bctrcgurig (a Lecture), in Virchow 
und HoUzc.ndx)rff*s iinmmlung wisscnscJinft- 
licher V art rage. (Translated for Scientific 
Side-Lights.) 

330f>. Lo7ig Preparation 

for — Unity of the Dost of Disco verers. — The 
ancients discovered the electricity of amber ; 
and Gilbert, in the year 1000, extended the 
discovery to other bodies. Then followed 
Boyle, Von Guericke, Gray, Canton, Du Fay, 
Kleist, Cuna’us, and your own Franklin. 
But their form of electricity, tho tried, did 
not come into use for telegraphic purposes. 
Then appeared the great Italian Volta, who 
discovered the source of electricity which 
bears his name, and applied the most pro- 
found insight and the most delicate experi- 
mental skill to its development. Then arose 
the man who added to the powers of his in- 
tellect all the graces of the human heart, 
Michael Faraday, the discoverer of the great 
domain of magneto-electricity. Oersted dis- 
covered the deflection of the magnetic needle, 
and Arago and Sturgeon the magnetization 
of iron by the electric current. The voltaic 
circuit finally found its thcoz'etic Newton 
in Ohm; while Henry, of Princeton, who had 
the sagacity to recognize the merits of Ohm 
while they were still decried in his own 
country, was at this time in the van of ex- 
perimental inquiry. 

In the works of tlicso men you have all 
the materials employed at this hour, in all 
the forms of the eleciric telegraph. Nay, 
more; Gauss, fhe celebrated astr»)nomcr, and 
Weber, the celebrated natiii’;il philosopher, 
both professors in the L'nivt rsily of (fbffiu- 
gen, wishing to establish a rapid mode of 
communication between the observatory ,*nd 
the physical cabinet of the university, did 
this by means of an electric telegraph. Thus, 
before your practical men appeared upon the 


scene, the force had been discovered, its 
laws investigated and made sure, the most 
complete mastery of its phenomena had beim 
attained — nay, its applicability to telegraph- 
ic purposes demonstrated — by men whose 
sole reward for their labors was the noble 
excitement of research, and the joy attend- 
ant on the discovery of natural truth. — 
Tyndall Lectures on Light, lect. C, p. 220. 
(A., 1893.) 

3330. TELEPATHY — Communication 
without Speech — A Possible Neiv Step of 
Erolution. — Is this the end? It is by no 
means likely. The mind is feeling about al- 
ready for more perfect forms of human 
intercourse than telegraphed or telephoned 
words. As there was a stage in the ascent 
of man at which the body w’as laid aside 
as a finished jiroduct, and made to give way 
to mind, there may be a stage in the evo- 
lution of mind when its material achieve- 
ments — its body — shall be laid aside and 
give place to a higher form of mind. Tele- 
pathy has already become a word, not a 
word for thought-reading or muscle-reading, 
but a scientific word. It means “ the ability 
of one mind to impress, or to be impressed 
by another mind, otherwise than through 
the recognized channels of sense.” By men 
of science, adepts in mental analysis, aware 
of all sources of error, armed again.st fraud, 
this subject is now being made the theme 
of exhaustive observation. — Drummond As- 
cent of Man, ch. 5, p. 183. (J. P., 1900.) 

3307. TELEPHONE ANTICIPATES 

THE EYE — Passage of Lightning Heard be- 
fore Flash Is Seen. — The sound produced in 
the telephone by lightning, even when so 
distant that only the flash can be seen in 
the horizon, and no thunder can be heard, 
is very characteristic — something like the 
quenching of a drop of molten metal in 
water, or the sound of a distant rocket; 
but the remarkable circumstance for us in 
this hi.story is that this sound is always 
heard just before the flash is seen, showing 
that there is an inductive disturbance of the 
electricity overhead, due to the distant 
concentration preceding the disruptive dis- 
charge. Thus, on November 18,' 1877, these 
peculiar sounds were heard in Providence, 
and the papers next morning explained them 
by reporting thunder-storms in Massachu- 
.setts. Sounds like those produced by light- 
ning, but fainter, are almost always heard 
many hours before *a thunder-storm actually 
breaks. — F a hip: Wireless Telegraphy, p. 80. 
(D. M. & Co., 1900.) 

3308. TELESCOPE EXTENDS DO- 
MAIN OF HUMAN mmD— Gives Mathe- 
matics Nobler Problems — Perception Pcaets 
upon Thought. — The transition from natural 
to telescopic vision which characterizes the 
first ten years of the seventeenth century 
Avas nn)rp important to astronomy (the 
knowle»tge of the regions of space) than the 
year 14J)2 (that of the discoveries of Co- 
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lumbus) in respect to our knowledge of ter- 
restrial space. It not only infinitely ex- 
tended our insight into creation, but also, 
besides enriching the sphere of human ideas, 
raised mathematical science to a previously 
unattained splendor by the exposition of new 
and complicated problems. Thus the in- 
creased power of the organs of perception 
reacts on the world of thought, to the 
strengthening of intellectual force and the 
ennoblement of humanity. To the telescope 
alone we owe the discovery in less than two 
and a half centuries of thirteen new planets, 
of four satellite systems (the four moons 
of Jupiter, eight satellites of Saturn, four 
or perhaps six of Uranus, and one of Nep- 
tune), of the sun’s spots and faciihc, the 
phases of Venus, the form and height of 
the lunar mountains, the wintry polar 
zones of Mars, the belts of Jupiter and -Sat- 
urn, the rings of the latter, the intc^rior 
planetary comets of short periods of revolu- 
tion, togetlier with many other phenomena 
which likewise escape the naked eye. While 
our own solar system, which so long seemed 
limited to six planets and one moon, has 
been enriched in the space of 240 years with 
the discoveries to which we have alluded, 
our knowledge regarding successive strata of 
the region of the fixed stars has unexpected- 
ly been still more increased. Thousands of 
nebula?, stellar swarms, and double stars 
have been observed. The changing position 
of the double stars which revolve round one 
common center of gravity has proved, like 
the proper motion of all fixed stars, that 
forces of gravitation are operating in those 
distant regions of space, as in our own lim- 
ited, mutually disturbing planetary spheres, 

. . . The astronomical knowledge of the 

solar system has gradually extended to that 
, of a system of the universe. — H umboldt Cos- 
mos, vol. iii, p. 61. (H., 1867.) 

3300. TEMPERAMENT DETERMIN- 
ING ACTION — A Wide-npread Beliefs Incor- 
porated in Language. — ^'fhe various words in 
use to characterize the different tempera- 
ments are highly instructive. They show the 
persistent and wide-spread impression that 
the lines are laid down, within which the 
development of the individual takes place, 
by some form of physical influence that 
operates upon the original “ make-up ” of 
the individual. When men believed in as- 
trology they found in the determining power 
of the planets a reason why some were “ Jo- 
vial,” others “ Saturnine,” and still others 
“ Mercurial ” in temperament. When they 
more justly recognized the influence of the 
circulatory and digestive systems over every 
one’s “ temper ” of mind, they came to speak 
“ sanguine ” (or “ full-blooded ”) man, 
of the choleric ” (or “full of bile”) man, 
of the “melancholic” (or “full of black 
bile”) man, and of the “phlegmatic” (or 
“ f ull-phlegmed ” ) man. Thus, in Shake- 
speare’s “ King John ” we read: 


Or if that surly spirit, melancholy. 

Had baked thy blood and made it heavy thick, which 
Klse, runs tickling up and down the veins. 

— Ladd Psychology, ch. 27, p. 649. (S., 

1899.) 

3370. TEMPERANCE OF SAVAGE 

WOMEN — A remarkable result of abstinence 
and morality is the fact that neither in 
America nor in ^Vfrica nor in the Indo-Pa- 
cific were women guilty of indulgence in the 
native forms of intoxication. In the New 
Hebrides and elsewhere Turner found that 
the women and girls were total abstainers 
from drinking kava. “ Drunkenness,” says 
Dodge, “ is not a female vice. In all my 
experience 1 have ncv-cr seen a drunken In- 
dian woman.” vSimilar testimony could be 
gathered concerning beer-drinking in Africa. 
— Mason Woman*s Hhare in Primitive Cv}- 
ture, ch. 10, p. 235. (A., 1894.) 

3371. TEMPERATURE IN EUROPE 

AND AMERICA— Land a Conductor of Cold 
— Ocean Tends to Produce Uniform Climate. 
— On comparing the two continents of Eu- 
rope and America, it is found that places 
in the same latitudes have sometimes a mean 
difference of temperature amounting to 11°, 
or ev’cn in a few cases to 17° F. ; and some 
places on the two continents, which have 
the same mean temperature, differ from 
7° to 17° in latitude. Thus, Cumberland 
House, in North America, having the same 
latitude (54° N.) as the city of York in 
England, stands on the isothermal line of 
32°, which in Europe rises to the North 
(’ape, in hit. 71°, but its summer heat ex- 
ceeds that of Brussels or Paris. The prin- 
cipal cause of greater intensity of cold in 
corresponding latitudes of North America, 
as <ontrastcd with Europe, is the connection 
of America w ith the polar circle, by a large 
tract of land, some of which is from three 
to five thousand feet in height; and, on the 
other hand, the separation of Europe from 
the arctic circle by an ocean. The ocean 
has a tendency to preserve everywdicre a 
mean temperature, which it communicates 
to the contiguous land, so that it tempers 
the climate, moderating alike an excess of 
heat or cold. Tlie elevated land, on the 
other hand, rising to tlio colder regions of 
the atmosphere, becomes a great reservoir 
of ice and snow, arrests, condenses, and con- 
geals vapor, and communicates its cold to 
the adjoining country. For this reason, 
(Ireenland, forming part of a continent 
vvliieh stretches northward to the 82d degree 
of latitude, experiences under the 60th 
parallel a more rigorous climate than Lap- 
land under the 72d parallel. — Lyell Prin- 
ciples of Ccoloqif, bk. i, ch. 7, p. 94. (A., 

1854.) 

3372. TEMPERATURE OF THE 
DEEP SEA — Depths Intensely Cold. — The 
temperature of the water in the abyss is by 
no means constant for a constant depth, nor 
does it vary with the latitude. It is true 
that, as a rule, the water is colder at greater 
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depths than in shallower ones, and that the 
deeper the thernioinetcr is lowered into the 
sea the lower the mercury sinks. This is 
consistent with physical laws. If there 
is any difl’erence at all in the temperature 
of a column of water that has had time to 
settle, the thermometer will always reach 
its highest point at the top of the column 
and its lowest at the bottom, for the colder 
particles, being of greater specilic gravity 
than the warmer ones, will sink, and the 
warmer ones will rise. — Hickson Fauna of 
the Deep eh. 2, p. 2<S. (A., 1894.) 

3.^ 7 TEMPERATURES DIFFER IN 
DEEP SEA--Rid(jes Rkut Off Polar Cold.-^ 
If the ocean Averc a simple basin somewhat 
deeper at the equator than at the polos, the 
cold water at the poles Avould gradually 
sipk <lown the slopes of the basin towards 
the latitude of the equator, and the bottom 
temperature of the water would be constant 
all the world over. A few hills here and 
there Avould not atlect the gciicral state- 
ment that for a constant depth tlie tem- 
perature of tile lowest stratum of water 
would be constant. But in some places 
ridges occur stretching across the oceans 
from continent to continent, and these ridges 
shut off the cold water at the bottom of the 
sea on the polar side from reaching the 
bottom of the sea on the equator side. . . . 

These facts then show that, altho at the 
bottom of the deep sea tlie water is al- 
Avays very cold, the degree of coldness is 
by no means constant in the same latitude 
for the same depth. — Hickson Fauna of the 
Deep Sea, ch. 2, p. .31. (.\., 1894.) 

3374. TENACITY OF LIFE OF BAC- 

TERIA — Dwease-gernw JAving in Soil Sixteen 
Years. — Farm soils have, as is well known, 
been contaminated Avith anthrax in the late 
suninier or autumn, and have retained the 
infectious A’irus till the fijlloAviug spring, 
and it has even then « Topped uj) again in 
the hay of the next season, in IHSl Micpiel 
tcaik some samples soil at a depth of 
ten inches, containing six and a half million 
bacteria per gram. After drying for two 
days at 30 ° C., the dust Avas placed in her- 
metically sealed tulx’S, Avhieh were ]nit asi<le. 
in a dark cormr of the laboratory for six- 
teen y(‘ars, rpon reexamination it is re- 
ported that more than t)n«>- million germs 
per gram were still found, amongst tln*m 
the sj)eeif]c bacillus of tetanus. Whether 
or not there is any fallacy in these aetual 
figures, there i-, abundant evidence in sup 
])ort of the fact that bacteria, 7ion-palho- 
genie and ])atiiogen it*, can ami do la-tain tln ir 
vitality, and r-ornetirnes even their virulence, 
for almost ineredihlv long periods of time.- - 
Nkwman Bm /erm, eh. .■), p. 174. ((1 V B, 

1899.) 

3375. TENDERNESS OF ANTS TO 
THEIR YOUNG — Feminine Care and Detieaey 
loivnrd the Ncwlt/ Horn. — After remainintf 
some days in this* [pupal] state they [ants'l 


emerge as perfect insects. In many cases, 
however, they would perish in the attempt 
if they were not assisted; and it is very 
pretty to see the older ants helping them 
to extricate themselves, carefully unfolding 
their legs and smoothing out the wings, Avith 
truly feminine tenderness and delicacy. Our 
countryman, Gould, AA^as the first to observe, 
and the fact has since been fully confirmed 
by Forel, that the pup.TR are unable to emerge 
from the cocoons Avithout the assistance of 
the Avorkers. — Aveiury Ants, Decs, and 
Wasps, eh. 1, p. 7. (A., 1900.) 

3373. TERROR OF DARKNESS AND 
GLOOM HEREDITARY — Caverns Inspire 
Dread . — Black things, and e.specially dark 
places, holes, caverns, etc., arouse a peculiar- 
ly gruesome fear. This fear, as well as that 
of solitude, of being “ lost,” are e.xplained 
after a fashion by ancestral experience. 
Says Schneider: 

“ It is a fact that men, especially in child- 
hood, fear to go into a dark cavern or a 
gloomy Avood. This feeling of fear arises, 
to be sure, partly from the fact that Ave 
easily sus])ect that dangerous beasts may 
lurk in these localities — a suspicion due to 
stories Ave have heard and read. But, on 
the other hand, it is quite sure that this fear 
at a certain perception is also directly in- 
herited. Ghildren Avho have been carefully 
guard(*d from all ghost-stories are neverthe- 
less terrified and cry if led into a dark 
j)lace, especially if sounds are made there. 
KA’cn an adult can easily observe that an 
uncomfortable timidity steals over him in 
a lonely Avood at night, altho he may have 
the fixed (‘onviction that not the slightest 
danger is near. 

“This feeling of fear occurs in many 
men «*ven in their own house after dark, 
altho it is much stronger in a dark cavern 
or forest. The fact of such instinctive fear 
is ca.r^ily explicable Avhen Ave consider that 
our savage an<*estors through innumerable 
generations AAcre accustomed to meet Avith 
dangerous beasts in ca\’(*rns, especially bears, 
and Avere for the most part attacked by such 
beasts during the night and in the Avoods, 
and that tiius an inseparable association bc- 
tAVeen the perce])tions of darkness of caverns 
and Avoods, and fear took place and was in- 
herited.” — J a.mks Fsi/ehologii. a’() 1. ii, ch. 24, 
p. 418. (II. H. vt Go., IH'.M).) 

3377. TERROR OF EARTHQUAKE 
UNCONQUERABLE— Dr. Tschudi, in hi^ 
intcrc'^ling Avoik, “Travels in Peru,” de- 
scribes strikiiigly the elfect of an earthquake 
upon the native and upon the stranger. “ Nc 
familiarity Avith the plienomcnon can blunt 
this feeling. Idu* inhabitant of Lima, avIio 
from <hildhood has fre(piently Avitnessed 
tlu'sc convulsion.s of Nature, is roused from 
his sleep by the shock, and rushes frotn hi'^ 
apartment AAith the cry of Misrrirordi't • 
4'be foreigner from the north of Europe, 
Avho kii' Avs nothing of earthquakes but by 
di*8cription, waits with impatience to feel 
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the movement of the earth, and longs to 
hear with his own ear the subterranean 
sounds which he has hitherto considered 
fabulous. With levity he treats the appre- 
hension of a coming convulsion, and laughs 
at the fears of the natives; but as soon as 
his wish is gratified he is terror-stricken, 
and is involuntarily prompted to seek safety 
in flight.’^ — Humboldt Cosmos, vol. i, p. 2iri. 
(H., 1897.) 

3378. TERROR OF HAWK OVER- 
POWERS MULTITUDES OF BIRDS— The 

sudden appearance overhead of this hawk 
[the marsh-hawk] produces an efi'cct won- 
derful to witness. I have frequently seen 
all the inhabitants of a marsh struck with 
panic, acting as if demented, and suddenly 
grown careless to all other dangers; and 
on such occasions I have looked up confident 
of seeing the sharp-winged death suspended 
above them in the sky. All birds that hap- 
pen to be on the wing drop down as if shot 
into the reeds or water; duc'ks aw’ay from 
the margin stretch out their necks hori- 
zontally and drag their bodies, as if wound- 
ed, into closer cover; not one bird is found 
bold enough to rise up and wheel about the 
marauder — a usual proceeding in the case 
of other hawks; while, at every sudden stoop 
the falcon makes, threatening to dash down 
on his prey, a low cry of terror rises from 
the birds beneath; a sound expressive of an 
emotion so contagious that it quickly runs 
like a murmur all over the marsh, as if a 
gust of wind had swept moaning through 
the r\ishes. As long as the falcon hangs 
overhead, always at a heiglit of about forty 
yards, threatening at intervals to dash down, 
this murmuring sound, made up of many 
hundreds of individual cries, is heard sw’ell- 
ing and dying away, and occasionally, when 
he drops lower than usual, rising to a sharp 
scream of terror. — Hudson SatvraJist in La 
Plata, ch. 5, p. 97. {V. & IT., 1<S95.) 

3370. TERROR OF THE NATIONS 
PASSES HARMLESSLY BY— Earth ^yra^yped 
far Hours in the Tail of a Couirt ~~{)u June 
.‘10, 1801, the earth passed, for the second 
time in this century, tlirough the tail of a 
great comet. Many of our readers must re- 
nicrnbcr the unexpected disclosure, on the 
withdrawal of the sun helow^ the liorizon on 
that c*vening, of an object s<j remarkable as 
to challenge unixersal attention. A gohleu- 
ycllow^ planetary disk, wrapt in dense nebu- 
losity, shone out while the .Tune twilight 
of these latitudes was still in its first 
strength. . . . Us tail stretched outward 

just along the line of intersection of its 
own with the terrestrial orbit to an extent 
of fifteen million miles, so that our globe, 
happening to pass at the time, found itself 
fiuring. some hours involved in the tlirnsy 
appendage. No peroe])tihle efTeets w’ere pro- 
duced by the meeting; it was known to have 
(K*cnrred by theory alone. A peculiar glare 
in the sky, thought by some to have dis- 
tinguished the eycning of June 30, was, at 


best, inconspicuons. Nor w'cre there any 
symptoms of unusual electrical excitement. 
— Cleuke History of Astronomy, pt. ii, ch. 
10, p. 398. (Bl., 1893.) 

3380. TERROR, SUPERSTITIOUS- 

Great Meteoric Star at of IHdS . — The most 
notable modern one [shower of meteors] W’as 
on November 13, 1833, and this w’as visible 
over much of the North-Aincrican continent, 
forming a spectacle of terrifying giandeur. 
An eye-witness in South (‘arolina wrote: 

“ 1 was suddenly awakened by the mo.st 
distressing cries that ever fell on my ears. 
Shrieks of horror and cries for mercy I 
could hear from most of the negroes of the 
three plantations, amounting in all to about 
six hundred or eight hundred. While ear- 
nestly listening for the cause 1 heard a faint 
voice near the door calling my name. *1 
arose, and, taking my sword, stood at the 
door. At this moment I heard the same 
voice still beseeching me to rise, and saying, 
‘O my (lOd, the world is on fire!’ I then 
opened the door, and it is difficult to say 
which cxcit(‘d me the most — tlio awfulness 
of the scene or the distressed cries of the 
negroes. Upwards of one hundrc'd lay pros- 
trate on the ground — some s])eeciilcss and 
some with the bitterest cries, hut w ilh their 
hands raised, imploring (lod to save the 
W’orld and them. The scene was tiuly aw'- 
fnl; for never did rain fall much lliicker 
than the metx^ors fell toward the earth; 
ea.st, west, north, and south, it was the 
same.” — Langley Xf ir Astronomtf, ch. (1. p. 
194. (If. M. & Uo., ISOfi.l 

3381. TEST OF SCIENTIFIC THE- 

ORY — Two Elements of Value.- riic value 
which every scientific theory pos!-esses is 
me.tsured hy the nuiiiher and importance of 
the ohjeets which can he explained hy it, 
as well as hy the simplicity and universal- 
ity of the causes wliich are employed in ii 
as grouiuls of explanation. On the one hand, 
the greater tlic nuinhcr and the more im- 
portant the meaning of the phenomena ex- 
plained by the theory, and the simpler, on 
the other hand, and the more general the 
causes whleli the theory assigns as ex- 
planations. tlie greater is its sidentifie value, 
the more >afely we are guided by it. and 
the more strongly are we bound to adopt it. 
— Uaeokei. History of f' rent ion. vol. i. eh. 
2, p. ‘i.'l. {K. I*, ic Uo,, 1809.1 

3382. TESTS, FUTILE, OF SPON- 
TANEOUS GENERATION — of 

liartrria \ot Ytt Foniai — Snpposnl \cir 
Life a Survival o/ the Old. — I have had sev- 
eral eases of survival [of germs] after four 
and five hours’ boiling, some survivals after 
six, and one after eight hours’ boiling. 'I hus 
far has experiment actually reached: hut 
there is no valid warrant for fixing upon 
even eight hours as the extreme limit of vi- 
Lil resistance. Probably more extended re- 
searches (tho mine have been very extensive ) 

! would reveal germs more obstinate still. I* 
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is also certain that wo might begin earlier, 
and find germs whicli are destroyed by a 
temperature far below that of boiling water. 
In the presenee of siieh facts, to speak of 
a death-point of bacteria and their germs 
would be umiieaning. — T yndall Floating 
Martcr of the Air, essay 5, p. 307. (xV., 

1805.) 

TEXTILES OF PRIMITIVE 

MAN — h'Atrbj Patterns the Despair of Modem 
Imitators. — Tho cotton-gin and power-loom 
arc among the wonders of our age. Yet in 
that (primitive] day human fingers wrought 
the textile from first to last. They gathered 
the bark or wool, eoloreil them to suit the 
primitive taste, spun and wove them with 
simple apparatus, and left upon the fabric 
patterns that arc the despair of all modern 
machine-makers — patterns that are a pleas- 
ure to the eye by their infinite variety, re- 
placed in modern fabrics by a dreary mon- 
otony that awakens pain instead of pleasure. 
— Mason The Birth of Invention (Address 
at Centenary of American Patent System, 
Washington, D. 1S91, Proceedings of the 
Congress, p. 408 ) . 

3384. THEOLOGY, ACCEPTANCE OF, 
READY MAD ESpirihial Parasitism . — 
There are still large numbers whose only 
contact with religion is through theological 
forms. ... If the greatest minds of 
the church’s past, having exercised them- 
selves profoundly upon the problems of 
religion, formulated as with one voice a 
system of doctrine, why should the humble 
inquirer not gratefully accept it? Why go 
over the ground again? Why with his dim 
light should he betake himself afresh to 
Bible study, and with so great a body of 
divinity already compiled presume himself 
to be still a seeker after truth ? Does not 
theology give him Bible truth in reliable, 
convenient, and, moreover, in logical propo- 
sitions? There it lies extended to the last 
detail in the tomes of the fathers, or 
abridged in a hundred modern compendiums, 
ready made to his hand, all cut and dry, 
guaranteed sound and wholesome, why not 
use it ? 

Just because it is all cut and dry. Just 
because it is ready made. Just because it 
lies there in reliable, convenient, and logical 
propositions. The moment you appropriate 
truth in such a shape you appropriate a 
form. You cannot cut and dry truth. You 
cannot accept truth ready made without it 
ceasing to nourish the soul as truth. You 
cannot live on theological forms without 
becoming a parasite and ceasing <• to Ik? a 
man. — Drummond Natural Law in the Spir- 
itual World, essay 10, p. 323. ( H. Al.) 

3383. THEOLOGY, ANCIENT, OP- 
POSED TO SCIENCE — Bruno Burned hy In- 
quisition — Galileo* s RecMn ta I ion . — If the 
neighboring stars arc placed al tens and 
hundreds of billions of miles from us, it is 
at quadrillions, at quintillif>ns of miles that 


most of the stars lie which are visible in the 
sky in telescopic fields. What suns! What 
splendors! Their light comes from such dis- 
tances! And it is these distant suns which 
human pride would like to make revolve 
round our atom ; and it was for our eyes 
that ancient theology declared these lights, 
invisible without a telescope, were created! 
It was because the philosophical astronomer, 
Giordano Bruno, asserted these distant suns 
to be centers of other systems that the In- 
quisition caused him to be burned alive at 
Rome before the terrified people; and it was 
because Galileo persisted in maintaining 
that our planet is subject to the sun, and 
that that body is itself but a star lost in 
infinitude, that this same Inquisition or- 
dered him under pain of death to kneel be- 
fore the Gospels (Church of Minerva at 
Rome, June 22, 1633) and abjure the truth 
which his conscience believed! — Flammabi- 
ON Popular Astronomy, bk. vi, ch. 5, p. 601. 
(A.) 

3380. THEOLOGY THE HIGHEST 
SCIENCE — Would Naturally Be Last to Reach 
Perfection . — Theology continues to be con- 
sidered, as it has always been, a thing apart. 
It remained still a stupendous and splendid 
construction, but on lines altogether its own. 
Nor is theology to be blamed for this. Na- 
ture has been long in speaking; even yet 
its voice is low, sometimes inaudible. Sci- 
ence is the true defaulter, for theology had 
to wait patiently for its development. As 
the highest of the sciences, theology in the 
order of evolution should be the last to fall 
into rank. It is reserved for it to perfect the 
final harmony. — Drummond Natural Law in 
the Spiritual World, int., p. 15. (IT. Al.) 

3387- THEORIES ABANDONED BY 
GREAT SCIENTIST — Newton Undetermined 
as to Nature of Gravitation . — At the time, 

. . . that Newton recognized all move- 

ments of the cosmical bodies to be the re- 
sults of one and the same force, he did not, 
like Kant, regard gravitatio.i as an essential 
property of bodic.s, but considered it either 
as the result of some higher and still un- 
known power, or of “ the centrifugal force 
of sether, which fills the realm.s of space, and 
is rarer within bodies, but increa.ses in den- 
sity outward.” The latter view is set forth 
in detail in a letter to Robert Boyle (dated 
February 28, 1678), which ends with the 
words, ‘‘ I seek the cause of gravity in the 
a*ther.” P]ight years afterward, as we learn 
from a letUir he wrote to Halley, Newton 
entirely relinquished this hypothesis of the 
rarer and denser ether. It is especially 
worthy of notice that in 1717, nine years 
before his deatli, he should have deemed 
it necessary expressly to state, in the short 
preface to the second edition of his ‘‘ Op- 
tics,” that he did not by any means consider 
gravity as an “ essential property of bod- 
ies”; while Gilbert, as early as 1600, re- 
garded magnetism as a force inherent in all 
matter. So undetermined was even Newton, 
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the profound and experienced thinker, re- 
garding the “ ultimate mechanical cause ” 
of all motion. — Humboldt Cosmos, vol. iii, 
int., p. 22. (H., 1897.) 

3388. THEORIES, CONFLICTING, 
OF GEOLOGISTS — How Alpine Valleys Were 
Formed — Fracture vs. Erosion, — ^To the phys- 
ical geologist the conformation of the Alps 
and of mountain regions generally consti- 
tutes one of the most interesting problems 
of the present day. To account for this con- 
formation, two hypotheses have been ad- 
vanced, which may be respecliveTy named 
the hypothesis of fracture and the hypothe- 
sis of erosion. Those who adopt the former 
maintain that the forces by which the Alps 
were elevated produced fissures in the earth’s 
crust, and that the valleys of the Alps are 
the tracks of these fissures. Those who hold 
the latter hypothesis maintain that the val- 
leys have been cut out by the action of ice 
and water, the mountains themselves being 
the residual forms of this gi'and sculpture. 
To the erosive action here indicated must be 
added that due to the atmosphere (the sev- 
erance and detachment of rocks by rain 
and frost), as affecting the forms of the 
more exposed and elevated peaks. — Tyndaix 
Hours of Exercise in the Alps, ch. 20, p. 210. 
(A., 1898.) 

3389. THEORIES FRAMED IN THE 

IDEAL WORLD — Their Verification in the 
World of Fact — The Final Test the (lift of 
Prophecy (2 Fct. t, 19), — Tho the region of 
physical theory lies thus behind the w’orld 
of senses, the verifications of theory occur 
in that world. Laying the theoretic concep- 
tion at the root of matters, >ve det(*rmine by 
deduction W'hat are the phenomena which 
must of necessity grow out of this root. 
If the phenomena thus deduced agree with 
those of the actual world, it is a presump- 
tion in favor of the theory. If, as new 
classes of phenomena arise, they also are 
found to harmonize wdtli theoretic deduc- 
tion, the presumption becomes still stronger. 
If, finally, the theory confers prophetic vi- 
sion upon the investigator, enabling him to 
predict the occurrence of phenomena which 
have never yet been seen, and if those pre- 
dictions be found on trial to be rigidly cor- 
rect, the persuasion of tho truth of the 
theory becomes overpowering. — Tyndaix 
Lectures on Light, lect. 2, p. 47, ( A., 1898.) 

3390. THEORIES OF CREATION— 

False Alternatives of Spencer — Creator Xot 
External, hut Immanent. — Spencer says: 
“The verbally intelligent suppositions re- 
specting the origin of the universe are three: 
(1) It is self-existent; (2) it is self-cre- 
ated; (3) it is created by an external agen- 
On these it may be remarked that the 
second is scarcely even ** verbally intelli- 
gent”; it seems to be a contradiction in 
terms. The third admits of an important 
modification, which was manifest to Spi- 
noza, if not to Spencer — namely, that the 
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Creator may — nay, must — be not merely 
“ external,” but within the universe as well. 
If there is a God, he must be in the uni- 
verse as a pervading power, and in every 
part of it, and must not be shut out from 
his own work. This mistaken conception of 
God as building himself out of his own uni- 
verse and acting on it by external force is 
both irrational and unscientific, being, for 
example, quite at variance with the analogy 
of force and life. Iligjitly understood, there- 
fore, Spencer’s alternatives resolve them- 
selves into two — either tho universe is self- 
existent, or it is the work of a self-existent 
Creator pervading all things with his power. 
— Dawson Facts and Fannies in Modern 
Science, lect. 1, p. 20. (A. B. P. 8.) 

3391. THEORIES OF SLOW 
GROWTH — Undulatory Theory of Light . — 
Not in a moment are great theories elabo- 
rated: the facts which demand them are first 
called into prominence by observant minds; 
then, to the period of observation succeeds 
a period of pondering and of tentative ex- 
planation. By such efforts the human mind 
is gradually prepared for the final theoretic 
illumination. The colors of thin plates, for 
examph*, occupied the attention of the cele- 
brated Kobert Boyle. In his “ Experimental 
History of Colors ” he contends against the 
schools which affirmed that color was “ a 
penetrative (juality that reaches to the in- 
nermost parts of the object,” adducing op- 
posing facts. [It was not till a century 
later, however, that the undulatory theory 
of light was finally established by Thomas 
Yomig.] — Tyndall Lectures on Light, lect. 
2, p. 08. (A., 189S.) 

3393. THEORIES OF THE HEAV- 

ENS — Pictures Made to Illustrate — A True. Map 
of the Skies — Pr( conceived Opiniojts Disre- 
garded. — It occurred to iiio very early in my 
inquiry into the great problem, and before I 
had fully investigated the long and noble 
series of researches by which Sir W. Her- 
sebel had attempted to master it, that this 
w’us a ease where the mental vision must b© 
assisted by the bodily vision. It is singular 
that hitherto, so far as I know (and I think 
little that has been done on the subject has 
escaped my reading), the idea of picturing 
the results obtained by telescopic scrutiny 
had been altogether overlooked. I do not 
here refer to pictures illustrating theories 
of tho universe. Every student of astronomy 
know’s that Sir W. Hersehel was careful to 
give diagrams illustrating his siieeessive 
conceptions of the structure of the universe. 
But such illustrations as these, ^tho neces- 
sary and useful, cannot throw any light 
on the stnictnro of the universe, since they 
illustrate theories already formed, not facts 
on which theories are to be bastnl.' What 
seemed to me most desirable was that charts 
should be constructed on which tlie results 
of telescopic observation should be carefully 
mapped down without reference to any pre- 
eoneeivod opinions, and solely with the in- 
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tention of interpreting as satisfactorily as 
possible whatever laws of stellar distribu- 
tion may really exist. It appeared to me 
that mere lists of numbers could afford 
but unsatisfactory evidence on such points. 
— Pkoctok h'jrpanse of UvaverXy p. 263. (L. 

G. & Co., 1S97.) 

3;J93. THEORIES PERISH, FACTS 
REMAIN — Planetary Motions Constant — Hu- 
man Systems Proyressive — Gravitation May 
Be Superseded. — Wlieu . . . we come to 

study the liistory of science, the distinction 
between fact and theory obtrudes itself at 
once upon our attention. We see that, while 
the prominent facts of science have remained 
the same, its liistory has been marked by 
very frequent revolutions in its theories or 
systems. The courses of the planets have 
not changed since they were watched by the 
Chaldean astronomers, three thousand years 
ago; but how dilfercntly have their motions 
been explained — first by Hipparchus and 
Ptolemy, then by Copernicus and Kepler, 
and lastly by Newton and Laplace! — and, 
however great our faith in the law of uni- 
versal gravitation, it is dillicult to believe 
that even this grand generalization is the 
final result of astronomical science. — C ooke 
The New Chemistry, lect. 1, p. 1. (A., 1809.) 

3394. THEORIES, TENTATIVE, OF 
ORIGIN OF CAVES — Earthejuakes Not the 
Cause — Water Alone Could Not Excavate — 
Truth the Outcome of Many Errors . — It was 
at no very distant date pretty generally 
believed that caves were due to internal con- 
tortions of the crust of the earth, by which 
the rocks were rent asunder, leaving gaps 
and breaks such as we now see. But an 
examination of the interior of the caves soon 
showed that this was quite an impossible 
explanation, for it was found that both the 
floor and the roof were composed of solid 
rock, and that so far from there being any 
indication of folding and crumbling of the 
mass, which could account for the existence 
of a cavity, the rock was, in fact, unbroken 
both above and below, and in most cases 
the lie of the beds was perfectly continuous. 
Then, again, it was supposed that the caves 
had been worn by the mechanical action of 
running water alone, in places where a fault 
occurred in the rock — that is, where, from 
a local displacement of the beds, one por- 
tion of the series was elevated above or de- 
pressed below its normal level, thus leaving 
a vertical or diagonal crack, wdiich might 
well be supposed to be a line of weakness. 
Probable as this view appears, it was, how^- 
ever, found tliat the caves did not, in fact, 
follow these lines, but were sometimes seen 
actually to be excavated across them, and 
yet another theory [that of erosion by car- 
bonated water] was necessary to elucidate 
their origin. — ^D allas Nature StudieSy p. 39. 
(Hum., 1888.) 

3395. THEORY ABANDONED— /«- 

terior of the Sun Not a ('nol. Dark Body. 
— Spectrum analysis has further taught li.s 


more about the sun, by which he is brought 
nearer to us, as it were, than could formerly 
have seemed possible. You know that the 
sun is an enormous sphere, whose diameter 
is 112 times as great as that of the earth. 
We may consider what we see on its sur- 
face as a layer of incandescent vapor, which, 
to judge from the appearances of the sun- 
spots, has a depth of about 600 miles. This 
layer of vapor, which is continually radia- 
ting heat on the outside, and is certainly 
cooler than the inner masses of the sun, is, 
however, hotter than all our terrestrial 
flames — hotter even than the incandescent 
carbon-points of the electrical arc, which 
represent the highest temperature attain- 
able by terrestrial means. . . , The older 

assumption that the sun is a dark, cool 
body, surrounded by a photosphere which 
only radiates heat and light externally, con- 
tains a physical impossibility. — Helmholtz 
Popular LectureSy lect. 4, p. 157. (L. G & 

Co., 1898.) 

3396. THEORY AND FACT— T/ie 
Tragedy of Science. — The great tragedy of 
science — the slaying of a beautiful hypothe- 
sis by an ugly fact — which is so constantly 
being enacted under the eyes of philosophers, 
was played, almost immediately, for the 
benefit of Buflbn and Needham [regarding 
their theory of “ organic molecules,” i. e., of 
universal and indestructible molecular life]. 
— Huxley I jay Sermons, serin. 15, p. 356. 
(A., 1895.) 

3397. THEORY AND PRACTICE— 

Skill in Action Not Coextensive with Knowl- 
edge of Principles. — Kxpertness in the per- 
formance of an art does not depend on a 
knowledge of its principles, and can be read- 
ily acquired without reference to them. The 
most expert accountants are frequently and 
perhaps generally those who have no knowl- 
edge of the philosophy of figures. On the 
other hand, a profound acquaintance witli 
the principles of an art may exist without 
the ability to apply it in practise. I have 
known of mathematicians who were unable 
to perform with accuracy and despatch the 
processes which constitute the application 
of the simple rules of multiplication and ad- 
dition. The same is the case with the art 
of composition. A most learned rhetorician 
is not necessarily a fluent and plea.sing wri- 
ter. The acquisition, therefore, of these arts 
should be the principal and prominent ob- 
ject of the primary or common school, and 
nothing ought to be suffered to usurp their 
place. ... I may venture to say that 
the general substitution of instruction in 
the mere rationale of the rules of arithmetic 
without a proper drilling in the practise 
w’ould produce more bankruptcies than all 
the changes of tariffs or fluctuations of 
trade. — Henry Thoughts on Education (Sci- 
ontifio WritingSy vol. i, p. 336). (Sm. Inst., 
1886.) 
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3398. THEORY, ATOMIC, FORE- 

SHADOWED — Surely it cannot be «aul 
that Boyle [1626-1692] had not percemMl 
that it was the province of science to con- 
cern herself not with matter, but with the 
changes in matter. “ I am apt to think,’* 
he avers, “ that men will never be able to 
explain the phenomena of Nature while they 
endeavor to deduce them only from the pres- 
ence and proportions of such and such ma- 
terial ingredients, and consider such ingre- 
dients or elements as bodies in a state of 
rest; whereas, indeed, the greatest part of 
the affections of matter, and consequently of 
the phenomena of Nature, seems to depend 
upon the motion and contrivance of the 
small parts of bodies.” — Park Benjamin 
Intellectual Uise in Electricity, ch. 13, p. 
416. (J. W., 1898.) 

3399. THEORY, ATTEMPT TO 
SHAPE SCIENCE TO FIT— A Convenieyit 
Generalization” in Chemistry. — We are 
afraid it must also be said — tho shown only 
by slight indications in his fundamental 
work, and coming out in full evidence only 
in his later writings — that M. Comte, at bot- 
tom, was not so solicitous about complete- 
ness of proof as becomes a positive philoso- 
pher, and that the unimpeachable objectiv- 
ity, as he would have called it, of a con- 
ception — its exact correspondence to the re- 
alities of outward fact — was not, with him, 
an indispensable condition of adopting it, if 
it was subjectively useful, by affording fa- 
cilities to the mind for grouping phenomena. 
This appears very curiously in his chapters 
on the philosophy of chemistry. He rec- 
ommends, as a judicious use of “ the degree 
of liberty left to our intelligence by the end 
and purpose of positive science,” that we 
should accept as a convenient generalization 
the doctrine that all chemical composition 
is between two elements only. — Mill Posi- 
tive Philosophy of Auguste Comte, p. So. 
(IT. H. & Co./ 1887.) 

3400. THEORY CONFIRMED BY 
FACT — Neptune Found Where Gravitation De- 
manded. — By it [the discovery of Neptune] 
the last lingering doubts as to the absolute 
exactness of the Newtonian law were dissi- 
pated. Recondite analytical methods re- 
ceived a confirmation brilliant and intelli- 
gible even to the minds of the vulgar, and 
emerged from the patient solitude of the 
study to enjoy an hour of clamorous tri- 
umph. Forever invisible to the unaided 
eye of man, a sister-globe to our earth was 
sliown to circulate, in perpetual frozen exile, 
at thirty times its distance from the sun. 
Nay, the possibility was made apparent that 
the limits of our system were not even thus 
reached, but that yet profounder abysses of 
«paoe might shelter obedient tho little 
favored members of the solar family, by 
future astronomers to be recognized through 
the sympathetic thrillings of Neptune, even 
as Neptune himself was recognized through 


the telltale deviations of Uranus. — Clerke 
History of Astronomy, pt. i, ch. 4, p. 102. 
(Bl., 1893.) 

3401. THEORY, FALSE, MAKES 
MEN BLIND TO FACTS— .Sea, Not Land, 
is Permanent. — The interminable controver- 
sies to which the phenomena of the Bay 
of Baia; [the rise and subsidence of the level 
of the Temple of Serapis] gave rise have 
sprung from an extreme reluctance to admit 
that the land, rather than the sea, is sub- 
ject alternately to rise and fall. Had it 
been assumed that the level of the ocean 
was invariable, on tlie ground that no fluc- 
tuations have as yet been clearly established, 
and that, on the other hand, the continents 
are inconstant in their level, as has been 
demonstrated by the most unequivocal 
proofs again and again, from the time of 
Strabo to our own times, the appearances 
of the temple at Puzzuoli could never have 
been regarded as enigmatical. Even if con- 
temporary accounts had not distinctly at- 
tested the upraising of the coast, this ex- 
planation should have been proposed in the 
first instance as the most natural, instead 
of being now adopted unwillingly when all 
others have failed. 

To the strong prejudices still existing in 
regard to the mobility of the land, we may 
attribute the rarity of such discoveries as 
have been recently brought to light in the 
Bay of Baiie. A false theory, it is well 
known, may render us blind to facts which 
are opposed to our prepossessions, or may 
conceal from us their true import when we 
behold them. But it is time that the geolo- 
gist should, in some degree, overcome those 
first and natural impressions which induced 
the poets of old to select the rock as the 
eiiiblem of firmness — the sea as the image 
of inconstancy. Our modern poet, in a more 
philosophical spirit, saw in the sea “ the 
image of eternity,” and has finely contrasted 
the fleeting existence of the successive em- 
pires which have flourished and fallen on 
the borders of the ocean with its own un- 
changed stability. 

Thefr decay 

Has dried up realms to deserts : —not so thou. 
Unchangeable save to thy wild wave’s plays 
Time writes no wrinkle on thine azure brow ; 

Such as creation’s dawn beheld, thou roUest now. 

— Bybon ChildB Harold, canto iv. 

— Lylll Principles of Geology, bk. ii, ch. 29, 
p. 518. (A., 1854.) 

3402. THEORY MUST POINT THE 
WAY FOR EXPERIMENT — Experim^U 
Must Be the Test of Theory. — The convic- 
tion is constantly gaining ground, that in 
the present more advanced state of science 
those only can experimentalize profitably 
who have a clear-sighted knowledge of the- 
viry, and know how to propound and pur- 
sue the right questions: and. on the other 
hand, only those can thctirize with advan- 
tage who have great practise in experiments. 
The discovery of spectrum analysis is the 
most brilliant example within our recollec- 
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tion of such an interpenetration of theo- 
retical knowledge and cx|3erimental skill. — 
Helmholtz Popular Lectures, lect. 1, p. 19. 
(L. G. & Co., 1898.) 

3403. THEORY OF CREATION — 

Sketch of the Nebular Hypothesis. — In their 
view [i. c., the view of Kant and Laplace, 
known as “ the nebular hypothesis ”J our 
system was originally a chaotic ball of nebu- 
lous matter, of which originally, when it 
extended to the path of the most distant 
planet, many billions of cubic miles could 
contain scarcely a gram of mass. This 
ball, when it had become detached from the 
nebulous balls of the adjacent fixed stars, 
po.ssessed a slow movement of rotation. It 
became condensed under the influence of 
the reciprocal attraction of its parts; and, 
in the degree in which it condensed, the 
rotatory motion increased, and formed it 
into a flat disk. From time to time masses 
at the circumference of this disk became 
detached under the influence of the increas- 
ing centrifugal force; that which became 
detached formed again into a rotating nebu- 
lous mass, which either simply condensed 
and formed a planet, or during this con- 
densation again repelled masses from the 
periphery, which became satellites, or in 
one case, that of Saturn, remained as a 
coherent ring, in another ease the mass 
W’hich separated from the outside of the 
chief ball divided into many parts, detached 
from each other, and furnished the swarms 
of small planets between Mars and Jupiter. 
— Helmholtz Popular Lectures, lect. 4, p. 
173. (L. G. & Co., 1898.) 

3404. THEORY OF “CRYSTAL 

SPHERES Conception of the Middle 

Ages — Destruction of Theory by Kepler . — 
The idea of a crystalline vault of heaven 
was handed down to the Middle Ages by the 
fathers of the church, who believed the fir- 
mament to consist of from seven to ten 
glassy strata, incasing one another like the 
different coatings of an onion. This sup- 
position still keeps its ground in some of 
the monasteries of Southern Europe, where 
I was greatly 8urpri.sed to hear a venerable 
prelate express an opinion in reference to 
the fall of aerolites at Aigle, which at that 
time formed a subject of considerable in- 
terest, that the bodies we called meteoric 
stones with vitrified crusts were not portions 
of the fallen stone itself, but simply frag- 
ments of the crystal vault shattered by it in 
its fall. Kepler, from his considerations of 
comets which intersect the orbits of all the 
planets, boasted, nearly two hundred and 
fifty years ago, that he had destroyed the 
seventy-seven concentric spheres of the cele- 
brated Girolamo Fracastoro, as well as all 
the more ancient retrograde epicycles. — 
Humboldt Cosmos, vol. iii, p. 125. ( H.‘, 1897. ) 

3403. The System 

Pythagoras — “ Music of the Spheres.” — He 
[Pythagoras] is said to have taught that 
the heavenly bodies were set in a number 


of crystalline spheres, in the common center 
of which the earth was placed. In the outer 
of these spheres were set the thousands of 
fixed stars which stud the firmament, while 
each of the seven planets had its own sphere. 
The transparency of each crystal sphere was 
perfect, so that the bodies set in each of 
the outer spheres were visible through all 
the inner ones. These sjdieres all rolled 
round on each other in a daily revolution, 
thus causing the rising and setting of the 
heavenly bodies. This rolling of the spheres 
on each other made a celestial music, the 
“ music of the spheres,” which filled the fir- 
mament, but was of too elevated a char- 
acter to be heard by the ears of mortals. — 
Newcomb Popular Astronomy, pt. i, int., p. 
3. (H., 1899.) 

3400. THEORY OF DEW--An Effect 
of Chilling by Radiation. — A series of ex- 
periments, conceived and executed with ad- 
mirable clearness and skill, enabled Dr. 
Wells to propound a theory of dew, which 
has stood the test of all subsequent criti- 
cism, and is now universally accepted. It 
is an effect of chilling by radiation. “ The 
upper parts of the gi'ass radiate their heat 
into regions of empty space, which, conse- 
quently, send no heat back . in return ; its 
lower parts, from the smallness of their 
conducting power, transmit little of the 
earth’s heat to the upper parts, which, at 
the same time, receiving only a small quan- 
tity from the atmosphere, and none from 
any other lateral body, must remain colder 
than the air, and condense into dew its wa- 
tery vapor, if this be sufficiently abundant 
in lespect to the decreased temperature of 
the grass.” Why the vapor itself, being a 
powerful radiant, is not so quickly chilled 
as the grass, has been already explained 
on the ground that the vapor has not only 
its own heat to discharge, but also that of 
the large mass of air by which it is sur- 
rounded. Dew, then, is the result of the 
condensation of atmospheric vapor, on sub- 
stances which have been sufficiently cooled 
by radiation ; and as bodies differ widely in 
their radiative powers, we may expect cor- 
responding differences in the deposition of 
dew. This Wells proved to be the case. lie 
often saw dew copiously deposited on grass 
and painted wood, when none could be ob- 
served on gravel vi%lks adjacent. — T yndatj. 
Heat a Mode of Motion, Icct. 17, p. 498. 
(A., 1900.) 

3407. THEORY OF “ FACULTIES 
A BONDAGE — Feeling, Desire, Impulse, and 
Will Combine in Free Choice. — It is in the 
doctrine of feeling and will more than any- 
where else that psychology still wears the fet- 
ters of the old faculty theory. . . . Thus first 
of all feeling was considered apart from its 
connection with will, and then desire was 
treated as a separate process, sometimes 
found in connection with feeling. Further, 
impulse was opposed to desire proper as an 
obscure desire, in which the subject is not 
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conscious of the desired object; or, perhaps, 
as a lower desire, referring exclusively to the 
needs of sense. (That is why many psychol- 
ogists hold that impulses only exist among 
animals.) And finally these processes are 
still further supplemented by the postula- 
tion of will as an entirely new and inde- 
pendent faculty, whose function it is to 
choose between the various oV)Jects of desire, 
or in certain circumstances to act in ac- 
cordance with purely intellectual motives 
and in opposition to impulses and desires. 
According to this theory, that is, will con- 
sists in the capacity for free choice. Choice 
in this sense presupposes the possibility of 
decision between various objects of desire, 
and even of decision against the desired 
object on the ground of purely rational con- 
siderations. — Wundt Psychologyj lect. 15, 
p. 224. (Son. & Co., 180(i.) 

3408. THEORY OF MORALITY 
DOES NOT SAVE — Lower ImpulneA Given 
the Right of Way — The Limp Character . — 
^Icn do not differ so much in their mere 
feelings and conceptions. Their notions of 
possibility and their ideals are not as far 
apart as might be argued from their differ- 
ing fates. No class of them have better 
sentiments or feel more constantly the dif- 
ference between the higher and llie lower 
path in life than the hopeless failures, the 
sentimentalists, the drunkards, the schemers, 
the “ dead-beats,^* whose life is one long con- 
tradiction between knowledge and action, 
and who, with full command of theory, never 
get to holding their limp characters erect. 
No one eats of the fruit of the tree of 
knowledge as Diey do; as far as moral in- 
sight goes, in comparison with them, the 
orderly and prosperous philistines w'hom 
they scandalize are sucking babes. And yet 
their moral knowledge, always there grum- 
bling and rumbling in the background — 
discerning, commenting, protesting, longing, 
half resolving — never wholly resolves, never 
gets its voice out of the minor into the 
major key, or its speech out of the subjunc- 
tive into the imperative mood, never breaks 
the spell, never takes the helm into its 
hands. la such characters as Rousseau 
and Restif it would seem as if the lower 
motives had all the impulsive efficacy in 
their hands. Like train.s >vith the right of 
way, they retain exclusive possession of the 
track. The more ideal motives exist along- 
side of them in profusion, but they never 
get switched on, and the man’s conduct is 
no more influenced by them than an express 
train is influenced by a w'ayfarer standing 
by the roadside and calling to bo taken 
aboard. They are an inert accompaniment 
to the end of time; and the con.sciouaness 
of inward hollowness, that accrues from ha- 
bitually seeing the better only to do the 
worse, is one of the saddest feelings one 
can bear with him through this vale of tears. 
— James Psychology, vol. ii, ch. 26, p. 547. 
(H. H. A Co., 1899.) 


3400. THEORY, PRECONCEIVED, 
RETARDS SCIENCE — All Fossils Assigned 
to the Deluge — Medieval Geology. — The 
theologians who now [KiTOj entered the field 
in Italy, Germany, France, and England, 
were innumerable; and henceforward they 
who refused to subscribe to the position, that 
all marine organic remains were proofs of 
the Mosaic deluge, were exposed to the im- 
putation of disbelieving the whole of the sa- 
cred writings. Scarcely any step had been 
made in approximating to sound theories 
since the time of Fracastoro, more than a 
hundred years having been lost in writing 
down the dogma that organized fossils were 
more sports of Nature. An additional peri- 
od of a century and a lialf was now destined 
to be consumed in exploding the hypothesis 
that organized fossils had all been buried 
in the solid strata by Noah's Hood. Never 
did a theoretical fallacy, in any branch of 
science, interfere more seriously with accu- 
rate observation and the systematic classi- 
lH*ation of facts. In recent times wo may 
attribute our rapid progioss chictly to the 
careful determination of the order of suc- 
cession in mineral masses, by means of their 
different organic contents and their regular 
superposition. But the old diluvialists wore 
induced by their system to confound all the 
groups of strata together instead of dis- 
criminating — to refer all app('arances to one 
cause and to one brief period, not to a va- 
riety of causes acting throughout a long 
succession of epochs. Tliey saw the phe- 
nomena only as they desired to see them, 
sometimes misrepresenting facts, and at 
other times deducing false conclusions from 
correct data. Under the influence of such 
prejudices three centuries were of as little 
avail as a few years in our own times, when 
Avc are no longer required to propel the ves- 
sel against the force of an adverse current. 
— Lyell Principles of Geology, bk. i, ch. 5, 
p. 25. (A., 1854.) 

3410. THEORY PROVED BY EX- 
PERIMENT — Scietice Demands the Test of 
Pact — Structure of Orchid Compels Bee to 
Gauicr Pollen. — I . . . caught and placed 
within the iabellum [of Cypripedium puhes- 
cens] a very small bee which seemed of about 
the right size. . . . The bee vainly en- 

deavored to crawl out again the same way 
by which it had entered, but always fell 
backwards, owing to the margins being in- 
flected. The Iabellum thus acts like one of 
those conical traps, with the edges turned 
inwards, which are sold to catch beetles 
and cockroaches in the London kitchens. It 
could not creep out through the slit between 
the folded edges of the basal part of the 
Iabellum, as the elongated, triangular, rudi- 
mentary stamen here closes the passage. 
Ultimately it forced its way out through 
one of the small orifices close to one of the 
anthers, and was found when caught to be 
smeared with the glutinous pollen. I then 
put the same bee back into the Iabellum; 
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and again it crawled out through one of 
the small orifices, always covered with pol- 
len. 1 repeated the operation five times, 
always with the same result. I afterwards 
cut away the labellum, so as to examine the 
stigma, and found its whole surface covered 
with pollen. It should be noticed that an 
insect in making its escape must first brush 
past the stigma and afterwards one of the 
anthers, so that it cannot leave pollen on 
the stigma, until, being already smeared witli 
pollen from one fiower, it enters another; 
and thus there will be a good chance of 
cross - fertilization between two distinct 
plants. — Dakwin Fertilization of Orchids, 
ch. 8, p. 231. (A., 1898.) 

3411. THEORY STRONGER THAN 

EVIDENCE — Testimony Discredited — Facts 
Held to be Contrary to the Uniformity of 
Nature — The Falling of Meteorites Pro- 
nounced Impossible. — When induced to give 
the matter consideration, they [early scien- 
tists] observed that all the conditions 
scientific observation were violated by these 
bodies [meteorites], since the wonder always 
happened at some far-off place or at some 
past time, and (suspicious circumstance!) 
the stones only fell in the presence of igno- 
rant and unscientific witnesses, and never 
when scientific men wore at hand to exam- 
ine the facts. That there were many worthy 
if ignorant men who asserted that they had 
seen such stones fall, seen them with their 
very eyes, and held them in their own 
hands, was accounted for by the general 
love of the marvelous and by the ignorance 
of the common mind, unlearned in the con- 
ditions of scientific observation, and un- 
guided by the great principle of the uni- 
formity of the law’s of Nature. — Langley 
New Astronomy, ch. 6, p. 175. (H. M. & 

Co., 1896.) 

3412. THEORY, TRUE, OF THE 
UNIVERSE — Its Beneficent Fffect — Advance 
cf Hcience Uninterrupted from Time of Co- 
pernicus. — ^The scientific revolution origina- 
ted by Nicolaus Copernicus has had the r*re 
fortune (setting aside the temporary retro- 
grade movement imparted by the hypothesis 
of Tycho Brahe) of advancing without in- 
terruption to its object — the discovery of 
the true structure of the universe. The rich 
abundance of accurate observations fur- 
nished by Ty(‘ho Brahe himself, the zealous 
opponent of the Copernican syst<»m, laid the 
foundation for the discovery of those eternal 
laws of the planetary movements w’hich pre- 
pared impel ishablc renow n for the name 
of Kepler, and which, interpreted 'by New- 
ton, and proyed to be theoretically and nec- 
essarily true, have been transferred into the 
bright and glorious domain of thought as 
the intellectual recognition of Nature. It 
has been ingeniously said, altho, perhaps, 
with too feeble an estimate of the free and 
independent spirit which created the theory 
of gravitation, that “Kepler wrote a code 
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of laws, and Newton the spirit of those 
laws.” — Humboldt Cosmos, vol. ii, pt. ii, p. 
313. (H., 1897.) 

3413. THEORY VAIN BY DEATH- 

BED — Practise of Medicine the Constant Test 
of Science. — I consider the study of medi- 
cine to have been that training which 
preached more impressively and more con- 
vincingly than any other could have done 
the everlasting principles of all scientific 
work; principles which are so simple and 
yet are ever forgotten again; so clear and 
yet always hidden by a deceptive veil. 

Perhaps only he can appreciate tho im- 
mense importance and the fearful practical 
scope of the problems of medical theory 
w'ho has watched the fading eye of approach- 
ing death, and witnessed, the distracted grief 
of affection, and who has asked himself the 
solemn questions. Has all been done which 
could be done to ward off the dread event? 
Have all the resources and all the means 
wdiich science has accumulated become ex- 
hausted? — Helmholtz Popular Lectures, 
lect. 5, p. 203. (L. G. & Co., 1898.) 

3414. THEORY VALUABLE FOR 
RETENTION OF FACTS— The great mem- 
ory for facts which a Darwin or a Spencer 
reveal in their books is not incompatible 
with the possession on their part of a mind 
with only a middling degree of physiological 
retentiveness. Let a man early in life set 
himself the task of verifying such a theory 
as that of evolution, and facts will soon 
cluster and cling to him like grapes to their 
stem. Their relationr to the theory will 
hold them fast; and the more of these the 
mind is able to discern the greater the eru- 
dition will become. Meanwhile the theorist 
may have little, if any, desultory memory. 
Unutilizable facts may be unnoted by him, 
and forgotten as soon as heard. An igno- 
rance almost as encyclopedic as his erudition 
may coexist with the latter, and hide, as it 
were, within the interstices of its web. 
Those of you who have had much to do with 
scholars and savants will readily think of 
examples of the class of mind I mean. — 
James Talks to Teachers, ch. 12, p. 125. 
(H. H. & Co., 1900.) 

3415. THEORY VS. EXPERIMENT 
IN MEDICINE — Love of a Sweeping Clever 
Stroke — A Credulous Multitude Never Want- 
ing. — Do not think, gentlemen, that the 
struggle [between theory and experiment in 
medicine] is at an end. As long as there 
are people of such astounding conceit as to 
imagine that they can effect, by a few 
clever strokes, that which man can other- 
wise only hope to achieve by toilsome labor, 
hypotheses will be started which, propound- 
ed as dogmas, at once promise to solve all 
riddles. And as long as there are people 
who believe implicitly in that which they 
wish to be true, so long will the hypotheses 
of the former find cr^ence. Both classes 
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will certainly not die out, and to the latter 
the majority will always belong. — Helm- 
holtz Popular Lectures, lect. 5, p. 224. ( L. 

O. & Co., 1898.) 

3416. THICKNESS OF EARTH’S 

CRUST — Theories Corrected by Advancing Sci- 
ence. — The earth is known gradually to aug- 
ment in temperature as we pierce it deeper, 
and the depth has been calculated at which 
all known terrestrial bodies would be in a 
state of fusion. Owing, however, to the 
enormous pressure of the superincumbent 
layers, the deeper strata, according to Mr. 
Hopkins, would require a far higher tem- 
perature to fuse them than would suffice to 
fuse the strata near the earth’s surface. 
Hence he inferred that the solid crust must 
have a considerably greater thickness than 
that given by a calculation which assumes 
the fusing points of the superficial and the 
deeper strata to be the same. Mr. Hopkins, 
therefore, rejected the estimate of geologists 
that the earth could be a molten nucleus 
covered by a crust only 100 miles in thick- 
ness, concluding that the depth of the crust 
must be at least 800 miles. Sir William 
Thomson considers it “ extremely improbable 
that any crust thinner than 2,000 or 2,500 
miles could maintain its figure with suffi- 
cient rigidity against the tide-generating 
forces fit sun and moon, to allow the phe- 
nomena of the ocean tides and of precession 
and nutation to be as they now are.” — 
Tyndall Heat a At ode of Motion, lect. 6, p. 
148. (A., 1900.) 

3417. « THING IN ITSELF T/ic 

Unconditioned Unthinkable, and also In- 
eredihlc. — In metaphysics the assertion that 
we can never attain to any knowledge of 
things ‘‘ in themselves ” does not mean sim- 
ply that we know things only in a few re- 
lations out of many. It does not mean 
even that there may be and probably are a 
great many relations wdiich we have not 
faculties enabling us to conceive. All this 
is quite true, and a most important truth. 
But the metaphysical distinction is quite 
different. It affirms that if wc knew things 
in every one of the relations tliat affect 
them, we should still be no nearer than be- 
fore to a knowledge of “ things in them- 
selves.” , . . 

Now, as the very idea of knowledge con- 
sists in the perception of relations, this af- 
firmation is, in the purest sense of the word, 
nonsense — that is to say, it is a series of 
words which have either no meaning at all 
or a meaning which is self-contradictory. It 
belongs to the class of propositions which 
throw just discredit on metaphysics — mere 
verbal propositions, pretending to deal with 
conceptions which are no conceptions at all, 
but empty sounds. The “ unconditioned,” 
we are told, “is unthinkable”; but words 
which are unthinkable had better be also un- 
speakable, or at least unspoken. It is alto- 
gether untrue that we are compelled to be- 
lieve in the existence of anything which is 


“ unconditioned ” — in matter with no quali- 
ties — in minds with no character — in a God 
with no attributes. Even the metaphysi- 
cians who dwell on this distinction between 
the relative and the unconditioned admit 
that it is one to w'hich no idea can be at- 
tached. Yet, in spite of this admission, they 
proceed to found many inferences upon it, 
as if it had an intelligible meaning. — A r- 
gyll Unity of Nature, ch. 4, p. 90. (Burt.) 

3418. THIRST OF ALPINE CLIMBER 

— Milk a Perfect Refreshment. — During the 
previous night 1 had been very unwell, and 
as I climbed the slope 1 suffered from in- 
tense thirst. Water seemed powerless to 
quench the desire for drink. We reached 
a chalet, and at our request a smart young 
Senner caught up a pail and soon returned 
with it full of delicious milk. The effect of 
the milk was astonishing. It seemed to lu- 
bricate every atom of my body, and to ex- 
hilarate with its fragrance my brain. — ^T yn- 
dall Hours of Exercise in the Alps, ch. 9, 
p. 92. (A., 1898.) 

3419. Snow and Ice In- 

crease Distress. — We bad plodded on for 
hours soddened by the solar heat and 
parched with thirst. There was 

Water, water everywhare. 

But not a drop to drink : 

for, when placed in the mouth, the lique- 
faction of the ice w'as so slow% and the loss ' 
of heat from the surrounding tissues so 
painful, that sucking it was worse than 
total abstinence. In the midst of this solid 
water you might die of thirst. — Tyndall 
Hours of Exercise in the Alps, eh. 15, p. 170. 
(A., 1898.) 

3420. THOUGHT AND FEELING 
HAVE NO EXTENSION— /nferwe Pleasure 
or Pain Annuls Space and Time. — When I 
am studying a brain and nerve-communica- 
tions, I am engrossed w’ith properties ex- 
clusively belonging to the object or material 
world. 1 am unable at that moment (except 
by very rapid transitions or alternations) 
to conceive a truly mental fact, my truly 
mental consciousness. Our mental experi- 
ence, our feelings and thoughts, have no ex- 
tension, no place, no form or outline, no 
mechanical division of parts; and we are 
incapable of attending to anything mental 
until we shut off the view of all that. Walk- 
ing in the country in spring, our mind is 
occupied with the foliage, the bloom, and 
the grassy meads — all purely objective 
things: we are suddenly and strongly ar- 
rested by the odor of the May blossom; we 
give way for a moment to the sensation of 
sweetness; for that moment the objective 
regards cease; we think of nothing extend- 
ed; w'c are in a state where extension has 
no footing; there is, to us, place no longer. 
Such states are of short duration, mere fits, 
glimpses; they are constantly shifted and al- 
ternated W’ith object states, but w’hile they 
last and have their full power we are in 
a different world; the material w’orld is blot- 
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ted out, eclipsed, for the instant unthink- 
able. These subject moments are studied 
to advantage in bursts of intense pleasure 
or intense pain, in fits of engrossed reflec- 
tion, especially reflection upon mental facts ; 
but they are seldom sustained in purity 
beyond a very short interval; "we are con- 
stantly returning to the object side of things 
— to the world whose basis is extension 
and place. — Bain Mind a^nd Body, ch. 6, p. 
34. (Hum., 1880.) 

34‘J I . THOUGHT AND MOTION NOT 
COMMENSURABLE — Chasm between Con- 
sciousness and Mechanics. — Every one ad- 
mits the entire incommensurability of feel- 
ing as such with material motion as such. 
‘* A motion became a feeling!” — no phrase 
that our lips can frame is so devoid of ap- 
prehensible meaning. Accordingly, even the 
vaguest of evolutionary enthusiasts, when 
deliberately comparing material with mental 
facts, have been as forward as any one else 
to emphasize the “ chasm ” between the in- 
ner and the outer worlds. 

“ Can tho oscillations of a molecule,” says Mr. Spencer 
[“Psychology,” §U2J, “ bo represented side by side with a 
nervous shock [he means a mental shock], aud the two be 
recognized as one ? No effort enables us to assimilate 
them. That a unit of feeling has nothing in common 
with a unit of motion becomes more than ever manifest 
when we bring the two into juxta,*usition.” 

And again [” Psychology,*’ § 272] : 

** Suppose it to have become quite clear that a shock in 
consciousness aud a molecular motion are the subjective 
and objective faces of the same thing: we continue utterly 
incapable of uniting the two, so as to conceive that reality 
of which they are the opposite faces.” 

In other words, incapable of perceiving in 
them any common character. So Tyndall, 
in that lucky panigraph [“ Fragments of 
Science,” p. 420], which has been quoted so 
often that every one knows it by heart: 

“ The passage from tho physics of the brain to the cor> 
responding facts of consciousness is unthinkable. Granted 
that a definite thought and a definite molecular action in 
the brain, occur simultaneously, we do not possess the in- 
tellectual organ, nor apparently any rudiment of the 
organ, which would enable ns to pass, by a process of 
reasoning, from one to the other.” 

— James Fsycholoyy, vol, i, ch. 6, p. 146. 
(H. H. & Co., 1899.) 

3422. THOUGHT, ENLARGEMENT 
OF, BY VOLUNTARY STUDY— It is 

. . . by the tise of the power which every 

man possesses of enlarging as well as im- 
proving his fabric of thought, by applying 
himself to the acquirement of new knowl- 
edge, that he gains a vastly increa.sed ca- 
pacity for the reception of a nobler and 
grander order of beliefs, such as he would 
have previously thought it impossible that 
he could ever come to possess. — Carpenteu 
Mature and Man, Icct. 7, p. 234. (A-, 1889.) 

3423. TPOUGHT, HUMAN, GROWS 
^OUND A FEW GREAT THINKERS— 

The thoughts of men seen; rather to be com- 
parable to the loaves, flowers, and fruit 
upon the innumerable branches of a few 
great stems, fed by commingled and hidden 
roots. These stems bear the names of the 
half a dozen men endowed with intellects 


of heroic force and clearness, to whom we 
are led, at whatever point of the world of 
thought the attempt to trace its history 
commences; just as certainly as the follow- 
ing up the small twigs of a tree to the 
branchlets which bear them, and tracing 
the branchlets to their supporting branches, 
brings us, sooner or later, to the bole. — 
Huxley Lay Bermons, serin. 14, p. 320. 
(G. P. P., 1899.) 

3424. THOUGHT, ITS POWER IN 

MAN — The superiority of man over ani- 
mals, of tho scholar over the barbarian, de- 
pends upon tliinking; sensation, feeling, per- 
ception, on the contrary, he shares with his 
lower fellow creatures, and in acuteness of 
the senses many of these are oven superior 
to him. That man strives to develop his 
thinking faculty to the utmost is a problem 
on the solution of which the feeling of his 
own dignity as well as of his own practical 
power depends. — Helmholtz Poinilar Lec- 
tures, lect. r>, p. 206. (L. G. & Co., 1898.) 

3425. THOUGHT, NEW, HOW MADE 

— We must not forget that evciything new 
that can possibly be thought is nothing more 
than eitlier a combination of particulars 
which had previously been separate, or a 
separation of particulars which had been 
combined. As thinking cannot be accom- 
plished without feeling and perccptidVis, so 
it is with willing. — Schwarz Psychologic 
dcs Willcns (a Lecture), (Translated for 
Scien t ific <S' ide- L igh ts.) 

3426. THOUGHT, RAPIDITY OF, IN 

GREAT MINDS — Wlien two minds of a higli 
order, interested in kindred subjects, come 
together, their conversation is chiefly re- 
markable for the summariness of its al- 
lusions and the rapidity of its transitions. 
Before one of them is half through a sen- 
tence the other knows his meaning and re- 
plies. Such genial play with such massive 
materials, such an easy flashing of light 
over far perspectives, such careless indiffer- 
ence to the dust and apparatus that ordi- 
narily surround the subject and seem to per- 
tain to its essence, make these conversa- 
tions seem true feasts for gods to a listener 
who is educated enough to follow them at 
all. — James Psychology, vol. ii, ch. 22, p. 
370. (H. H. & Co., l'899.) 

3427. THOUGHTLESSNESS UN- 
WARNED BY OTHERS’ FATE— ifeca Per- 
ishing in Sweets. — The following scene [says 
Sir John Lubbock], one which most of us 
have witnessed, is incompatible surely with 
much intelligence. The sad fate oi their 
unfortunate companions does not in the 
least deter others who approach the tempt- 
ing lure from madly alighting on the bodies 
of the dying and dead, to share the same 
miserable end. No one can understand the 
extent of their infatuation until he has seen 
a confectioner’s shop assailed by myriads 

hungry bees. I have seen thousands 
strained out from the sirup in which they 
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had perished; thousands more alighting even 
upon the boiling sweets, the floor covered 
and windows darkened with bees, some 
crawling, others flying, and others still so 
completely besmeared as to be able neither 
to crawl nor fly, not one in ten able to carry 
home its ill-gotten spoils, and yet the air 
filled with new hosts of tiioughtfess comers. 
— Romanes Anhnal Intclliyencc^ eh. 4, p. 
184. (A., 1899.) 

3428. THUNDER-STORM THE RE- 
LEASE OF STORED ENERGY— All of the 
j)henomena of a thunder-storm, hail-storm, or 
tornado, with their terrific manifestations 
in the form of thunder, lightning, wind, and 
rain, are simply the result of a sudden re- 
leasing of the stored energy in the myriads 
of moisture spherules that w'ere placed there 
by the power of the sun when they were 
silently and invisibly wrested from the sur- 
face of the water, or from condensed mois- 
ture globules floating in the air. — E lisha 
Okay Nature's Miracles, vol. ii, ch. 2, j). 
20. (F. H. & H., 1900.) 

3421). TIME, ANCIENT METHODS 
OF MEASURING— Overcome by 
Ancient Astronoiuers. — During many centu- 
ries time was only measured by sun-dials 
and water-clocks, or clepsydras. Water, run- 
ning out regularly from a reservoir, is re- 
ceived in a vase which shows every hour. 
A float placed upon the liquid carries a lit- 
tle figure of a boy, which rises regularly 
and points to the hours. The ancient as- 
tronomers of China, Asia, Chaldea, and 
Greece measured in this way the hours of 
the night, the transits of stars across the 
meridian, and the duration of eclipses. — 
Flammakion Popular Astronomy, bk. ii, 
ch. 2, p. 19. (A.) 

3430. TIME, ELEMENT OF, IN BAC- 
TERIAL ANALYSIS — Rapid Multiplication 
of Bacteria May Defeat Experiment, — When 
the sample has been duly collected, sealed, 
and a label affixed bearing the date, time, 
and conditions of collection and full address, 
it should be transmitt<*d with the least pos- 
sible delay to the laboratory. Frequently 
it is desirable to pack the bottles in a small 
ice case for transit. On receipt of such a 
sample of water the examination must be 
immediately proceeded with, in order to 
avoid, as far as possible, the fallacies arising 
from the rapid multiplication of germs. 
Even in almost pure water, at the ordinary 
temperature of a room, Frankland found 
organisms multiplied as follows: 

NO. or OBRMB 

HOURS. PRR C. C. 

0 1,073 

6 6,0U8 

24 7,262 

48 48,100 

Another series of observations revealed 
the same sort of rapid increase of bacteria. 
On the date of collection the micro-organ- 
isms per c. c. in a deep- well water (in 
were seven. After one day’s standing at room 


temperature the number had reached twenty- 
one per c. c. After three days under the 
same conditions it was 495,000’ per c. c. At 
blood-heat the increase would, of course, 
be much greater, as a higher temperature 
is more favorable to multiplication. — New- 
man Bacteria, ch. 2, p. 38. (G. P. P., 1899.) 

343 1 . TIME, EVOLUTION GIVES 

NEW PERSPECTIVE 0¥— Reveals the Unity 
of Nature. — Evolution hns done for time 
what astronomy has done fijr space. As sub- 
lime to the reason as the science of the stars, 
as overpowering to the imagination, it has 
thrown the universe into a fresh perspec- 
tive, and given the human mind a new di- 
mension. Evolution involves not so much 
a change of opinion as a change in man’s 
whole view of the world and of life. It is 
not the statement of a mathematical propo- 
sition which men are called upon to declare 
true or false. It is a method of looking upon 
Nature. Science for centuries devoted itself 
to the cataloguing of facts and the discovery 
of laws. Each worker toiled in his own 
little place — the geologist in his quarry, the 
botanist in his garden, the biologist in his 
laboratory, the astronomer in his observa- 
tory, the historian in his library, the arche- 
ologist in his museum. Suddenly these 
workers looked up ; they spoke to one 
another; they had each discovered a law; 
they whispered its name. It was “ evolu- 
tion.” Henceforth their work W'as one, sci- 
ence was one, the world was one, and mind, 
which discovered the oneness, was one. — 
Duummond Ascent of Man, int., p. 8. (J. 

P., 1000.) 

3432. TIME, GEOLOGIC— A Thcyuaand 
Fee* of Chalk I.ony in Depositing . — The 
chalk [of the Englisli clifl’s] is in places more 
than a thousand feet thick. I think you 
will agree with me that it must have taken 
some lime for the skeletons of animalcules 
of a hundredth of an inch in diameter to 
heap up such a mass as that. I have said 
that throughout the thickness of the chalk 
the remains of other animals are scattered. 
These remains are often in the most ex- 
quisite state of preservation. The valves 
of the shellfishes are commonly adherent; 
the long spines of some of the sea-urchins, 
w’hieli would be detached by the smallest 
jar, often remain in their places. In a 
word, it is certain that these animals have 
liv’ed and died when the place which they 
now occupy was the surface of as much of 
the chalk as had then been deposited; and 
that each has been covered up by the layer 
of glohigerina-inud, upon which the crea- 
tures embedded a little higher up have, in 
like manner, lived and died. But some of 
these remains prove the existence of reptiles 
of vast size in the chalk sea. These lived 
their time, and had their ancestors and 
descendants, which assuredly implies time, 
reptiles being of slow growth. . . . Thus, 
not only is it certain that the chalk is the 
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mud of an ancient sea-bottom, but it is no 
less certain that the chalk sea existed dur- 
ing an extremely long period, tho we may 
not be prepared to give a precise estimate 
of the length of that period in years. — 
Huxley Lay Sermons, serm. 9, p. 189. (G. 

P. P., 1899j 

»433. TIME, IMMEASURABLE 
LAPSE OF — Ages Required to Build Chalk 
Cliffs. — The chalk . . . now seen stretch- 
ing for thousands of miles over different 
parts of Europe has become visible to us 
by the effect, not of one, but of many dis- 
tinct series of subterranean movements. 
Time has been required, and a succession 
of geological periods, to raise it above the 
waves in so many regions. — Lyell Princi- 
ples of Geology, bk. i, ch. 10, p. 150. (A., 

1854.) 

3434. TIME, INCREASING APPRE- 
CIATION OF — Our Indebtedness to Ages of 
Thought and Ohserration. — When we picture 
to ourselves the virtuosity w’ith which every 
schoolchild is capable in our day of meas- 
uring off and dividing up his time, and 
how among our ordinary citizens the more 
many-sided their life becomes in all direc- 
tions, the more it is based upon an ever- 
increasingly exact appropriation of time, 
and that our modern great means of trans- 
porUition, the railroads and telegraphs, 
scarcely reckon otherwise than according 
to minutes, indicating thereby the exacti- 
tude of their division of time, then it be- 
comes difticult to transport our thoughts 
back to that period when neither the for- 
tunate nor the unfortunate had his hour. 
And yet w*c still ’’emember yonder bless(‘d 
childhood in w'hich we, too, without regard 
for time, measured off our entire (*areer ac- 
cording to nothing but days and nights, and 
the great pleasures affonh'd by the festivals 
of the year. And wx* still find bvw’ays, re- 
mote from intercourse W'ith great cities, 
where a countryman will have no other 
measure of time at his disposal than the 
dock on the clnirch tower of his hamlet, 
and must regulate his hours of labor by the 
course of the sun, the moon, or the stars. 
Solitary sheplierds are still to be met on 
the heath who, in classic fashion, measure 
time by the foot-lengths of their own shad- 
ow's. But who ever thinks, as he glances at 
his watch or at a calendar condensed into 
a few pages, of the thousands of years of 
the most zealous astronomical observations 
required to furnish both of these jis wx have 
them in our day? Wfio ever considers that 
this calendar, freqmuitly coming to us in 
such unpretentious garb, represents one of 
the greatest achievements of human research 
and effort?— *WiTTiCli Die Schnelligkeit un- 
seres Empfmdens und Wolhns fa Lecture), 
p. 6. (Translated tor Scientific Side-Lights.) 

3435. TIME, LAPSE OF, MADE 
SENSIBLE BY DWELLING ON IT-Fre- 

occupation Seems to Shorten. — Our estimate 
of time us it passes is commonly said to 


depend on the amount of consciousness which 
we are giving to the fact of its transition. 
Thus, when the mind is unoccupied and suf- 
fering from ennui, we feel time to move 
sluggishly. On the other hand, interesting 
employment, by diverting the thoughts from 
time, makes it appear to move at a more 
rapid pace. This fact is shown in the com- 
mon expressions which we employ, such as 
“ to kill time,” and the German Langeweile. 
Similarly, it is said that when we are eager- 
ly anticipating an event, as the arrival of 
a friend, tho mere fact of dwelling on the 
interval makes it appear to swxll out. This 
view is correct in the main.- — Sully Illu- 
sions, ch. 10, p. 250. (A., 1897.) 

3436. TIME, MAN»S FIRST MEAS- 

URE OF — Months and Weeks Determined by 
the Moon. — It was these phases and aspects 
of the moon which formerly gave birth to 
tho custom of measuring time by months, 
and by weeks of seven days, on account of 
the return of the moon’s phases in a month, 
and because the moon appears about every 
seven days, so to say, under a new form. 
Such was the first measure of time; there 
w'as not in the sky any signal of which the 
differences, tho alternations, and the epochs 
were more remarkable. Families met to- 
gether at a time fixed by some lunar phase. 
— Flammarion Popular Astronomy, bk. ii, 
eh. 2, p. 100. (A.) 

3437. TIME OCCUPIED BY SENSA- 
TION AND VOLlTlOffi—lUmtratiemofWhate 
Wounded in the Tail. — The time occupied 
by a sensation and subsequent volition has 
b<*eii measured in circumstances where there 
were no conflicting impulses. This is done 
by ascertaining the time elapsing between 
the sensation of a signal and the answering 
by the hand. A comparison is made between 
two situations; one where the person is pre- 
pared beforehand, by knowing where he is 
to be affected and what part is to move, in 
which case the attention is turned upon the 
proper })oints. The other sHuaiion is where 
a person docs not know which part is to be 
struck, and which part is to be moved; in 
this last case he has to exercise an active 
judgment or consideration, and the dillVr- 
e.nce of time is about the Xth of a second. 
Two persons arc separated \v a screxn; <nie 
is to utter a syllable and the other to re- 
peat it as soon as possible. If the syllabic 
has been agreed upon, the interval of rej)i‘- 
iition oecupies from one-sixth to one- fourth 
of a second ; if it is not agreed upon, the 
interval is onc-tw'elfth of a second more. 
The example is put by I\f. Du Bois RaymoiKl 
of a whale, ninety feet long, struck in tho 
tail by a harpoon ; one second w'ould be oc- 
cupied in transmitting the impression to the 
brain; a fraction of a second, say oiuv 
tenth, in traversing the brain; a full second 
in returning the motor impulse, so that 
the boat would have upward of two seconds 
for escaping the danger. — B ain Mind and 
Body, ch. 3, p. 10. (Hum., 1880.) 
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3438. TIME, THE BEGINNING OR 
END OF, INCONCEIVABLE — We are al- 
together unable to conceive time as com- 
mencing; . . . we are conscious to our- 

selves of nothing more clearly than that it 
would be equally possible to think without 
thought as to construe to the mind an abso- 
lute commencement or an absolute termina- 
tion of time. . . . Goad imagination to 

the utmost, it still sinks paralyzed within 
the bounds of time, and time survives as the 
condition of the thought itself in which we 
annihilate the universe. — Hamilton Meta- 
physics, lect. 38, p. 529. (G. & L., 1859.) 

3430. TIME WORKS VAST RESULTS 
WITH TRIFLING FORCE — Crevasses of 
Glacier. — [Upon the glacicrj an explosion is 
heard. . . . The sound is repeated, sev- 

eral shots being fired in quick succession. 

. . . After an hour’s strict search we 

discover the cause of the reports. They 
announce the birth of a crevasse. Through 
a pool upon the glacier we notice air-bub- 
bles ascending, and lind the bottom of the 
pool crossed by a narrow crack, from which 
the bubbles issue. Right and left from this 
pool we trace the young fissure through long 
distances. It is sometimes almost too feeble 
to be seen, and at no place is it wide enough 
to admit a knife-blade. . . . The great 

and gaping chasms on and above the ice-falls 
of the G^ant and the Talefre begin as nar- 
row cracks, which open gradually to crev- 
asses. We are thus taught in an instructive 
and impressive way that appearaiict's sug- 
gestive of very violent action may really be 
produced by processes so slow as to reipiire 
refined observations to detect them. In the 
production of natural phenomena two things 
always come into play, the intensity of tlie 
acting force and the time during which it 
acts. Make the intensity great and the time 
small, and you have sudden convulsion; but 
precisely the same apparent elfect may be 
produced by making the intensity small .and 
the time great. — Tyndall Forms of Water, 
p. 98. (A., 1899.) 

3440. TIME-KEEPING IN SLEEP— 

Waking at a Hpccifird Jlour — Foircr Wirirs 
ill Different J^trsons — i.'}n‘ 0 )is(?wus Chro- 
nometry . — ^^riiere are many individuals wiio 
have the power t>f determining, at the time 
of going to rest, tiie hour at which they shall 
awake, and who arouse themselves at the 
precise time fixed upon — not from the rest- 
less sleep which such a determination would 
ordinarily induce (the writer, for example, 
would be prevented by it from obtaining 
an hour of continuous repose through the 
whole night), but from a slumber that re- 
mains unbroken until the appointed time 
arrives. This fact . % . seems to point 

to a kind of unconscious chronometry, which 
is in some way connected with the sequence 
of the organic functions. . . . The whole 
series of such phenomena has a peculiar in- 
terest, in connection with the pretensions 


advanced by mesmerizers to exercise a spe- 
cial control over the “ subjects ” of their 
manipulations. — C arpenter Mental Physi- 
ology, bk. ii, ch. 15, p. 583. (A., 1900.) 

3441. TIMIDITY TAUGHT YOUNG 
BIRDS BY ELDERS — During the past sum- 
mer, while living near Kew Gardens, I 
watched the sparrows a great deal, and fed 
forty or fifty of them every day from a 
back window. The bread and seed were 
thrown on to a low roof just outside the win- 
dow, and I noticed that the young birds 
when first able to fly were always brought 
by the parents to this fecding-place, and 
that after two or three visits they w^ould 
begin to come of their own accord. At such 
times they would venture quite close to mo, 
showing as little suspicion as young chick- 
ens. The adults, however, altho so much 
less shy than birds of other species, w’cre 
extremely suspicious, snatc liing up the bread 
and flying away; or, if they remained, hop- 
ping about in a startled manner, craning 
their necks to view me, and making so many 
gestures and motions, and little chirps of 
alarm, that presently the young would be- 
come infected with fear. The lesson was 
taught them in a surprisingly short time; 
their suspicion was seen to irurease day by 
day, and about a week later they W'cre 
scarcely to be distinguished in behavior 
from the adults. It is plain that, with these 
little birds, fear of man is an associate feel- 
ing, and that, unless it had been taught 
them, his presence would trouble them as 
little as does that of horse, sheep, or cow. — 
Hvdsox Xniuralist in La Plata, ch. 5, p. 84. 
(C. & ir., 1895.) 

3442. TOMBSTONES OF ANCIENT 

ANIMALS~L/ mestone Largely Composed of 
Sea -shells. — Limestone strata in the crust of 
the earth arc found in all the jiciiods of 
the oartirs formation. All forms of sea- 
shells that were once tlio homes of animal 
life are constructed of this compound; and 
in the later formations of limestone, in the 
Secondary and Tertiarv periods, we find this 
rock to be made ii]) almost entirely of ma- 
rine shells, some of them microscopic in size. 
The earlier or older formations of limestone 
that are found ileoper down in the earth’s 
crust are less mingled with these marine 
shells. This comes from the fact that the 
first deposition of linu'stone strata occurred 
before the later forms of sea life had de- 
velopcal. Whatever signs of life are found 
in these lower stratifications are of the 
very lowest order. It is not to he under- 
stood tliat animal life is a necessary factor 
in the buinatioii of limestone, hut it has 
been an ineidental feature whiidi no doubt 
has boon the ehief means of gathering up 
from the water this eompnund and precipi- 
tating it into the groat limestone strata that 
are evervw’here found. — Eltska Gray Na- 
fHre\^ ^firaclcs, vol. i, ch. 2, p. 13. (F. H. 

& 11., 1900.) 
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3443. TOOLS, ANCIENT INDIAN- 

Providtd icith Vurc fully Wrought Handles — 
The Grip a Matter of Thought and Care . — 
The ingenuity of the American mechanic in 
hafting his tools and bringing them to their 
work cannot be overlooked. In this study 
the archeologist must learn of the ethnolo- 
gist. The stiidj^ of hafting must take into 
consideration the grip and the attachment. 
The grip of the implement may be a part 
of the object itself, or it may be a separate 
piece fastened on. In the Eskimo scrapers, 
women’s knives, men’s knives, throwing- 
sticks, and harpoons, the greatest care was 
taken to have the grip so fit tlie hand and 
fingers that the greatest force and dexterity 
could be used in operating them. — Masox 
Aboriginal American Mechanics (Memoirs of 
the International Congress of Anthropology , 
p. 74). (Sch. r. C.) 

3444. TOOLS AND WEAPONS OF 

PRIMITIVE MAN — AW^ in Europe and 
America. — The simple weapons of bone and 
stone found in America closely resemble 
those which occur in other countries. The 
flakes, hatchets, axes, arrow-heads, and 
bone implements are, for instance, very simi- 
lar to those which occur in the Swiss 
lakes, if only \ve make allowance for the 
differences of material. . . . [There are 

many! simple forms, w’hich may almost be 
said to be ubiquitous. — Avebury Prehistor- 
ic Times, eh. 8, p. 237. (A., 1000.) 

3445. TOOLS FITTED TO ENVIRON- 
MENT — Habitat Determines Material and Uses. 
— The tool of the artisan is fitted to the 
hand; but to the scrutinizing glance of the 
student it is just as nicely fitted to its 
environment, to the work which it has to 
perform, to the grade of industrial education 
which the owner has reached, to the genius 
of his people, and even to their language 
and mythology. The director of a large 
museum, on examining an implement new 
to him, is quite as likely to fix his attention 
upon the region, or the w'ork to be done, 
or the standing of the owner, as upon his 
blood or nationality. The continent of 
America was largely the director of the 
arts of the aborigines. — Mason Aboriginal 
American Mechanics (Memoirs of the Inter- 
national Congress of Anthropology, p. 70). 
(Sch. P. C.) 

3443. TOUCH, SENSE OF, IN 
WORMS — Shape of Objects Discovered. — If 
worms are able to judge, either before draw- 
ing or after having drawn an object close 
to the mouths of their burrows, bow be.st 
to drag it in, they must acquire some notion 
of its generaTshape. This they probably ac- 
quire by touching it in many places with the 
anterior extremity of their bodies, which 
serves as a tactile organ. It may he well 
to remember how perfect the sense of touch 
becomes in a man when born blind and deaf, 
as are \vorms. If worms have the power of 
acquit \ng some notion, however rude, of the 


shape of an object and of their burrows, as 
seems to he the case, they deserve to be 
called intelligent; for they then act in near- 
ly the same manner as would a man under 
similar circumstances. — ^D abwin Formation 
of Vegetable Mould, ch. 2, p. 28. (Hum., 
isS7.) 

344 7 . TOWERS, SPIRES, AND PIN- 

NACLES OF ICE— Nature's Architecture . — 
When a glacier descends a precipice it may 
become broken and fall in detached blocks, 
thus forming veritable ice cascades; but the 
fragments unite again at the base of the 
cliffs and become reconsolidated, and the ice 
flows on as a continuous stream. At other 
times the descent is completely covered with 
ice so shattered as to be impassable, and 
presents all degrees of diversity betw'een ice 
cascades and ice rapids. The places of steep 
descent in the floor of a n6v6 frequently 
lead to the breaking of the snow and ice 
into cubical blocks of all dimensions up 
to hundreds of feet in diameter, which bear 
a striking resemblance to towers and other 
architectural forms, and add most attrac- 
tive features to the scenery of glacier-cover- 
ed regions. During night marches on the 
glaciers of Alaska, the writer could scarcely 
put aside the idea that these shadowy forms, 
partially illuminated by the northern twi- 
light, were in reality the ruins of marble 
temples. In the lower portions of glaciers, 
where the ice is more solid and where sur- 
face melting is more rapid, the steep de- 
scents are marked by spires and pinnacles 
having extremely rugged and angular forms, 
separated by profound crevasses. — Russell 
Glaciers of North America, int.. p. 10. (G. 

& Co., 1897.) 

3448. TRACK OF VANISHED GLA- 
CIER— Rocks Polished as by Lapidary.— Rock 
surfaces that have been subjectecl to the 
grinding of an ice sheet, or crossed by even 
a small Alpine glacier, are frequently found 
to be worn and the angles and prominences 
rounded and planed away. All weathered 
and oxidized portions of the preglacial sur- 
face are removed, and the fresh hard rock 
exhibits a polish approaching that given 
by marble-workers to finished monuments. 
The hardest and finest-grained rocks receive 
the most brilliant polish. Limestone, gran- 
ite, and quartzite, especially, arc frequently 
so highly burnished that they glitter in the 
sunlight with dazzling brilliancy. On such 
surtaces there are usually scratches and 
grooves, frequently in long, parallel lines, 
which show the direction in which the ice 
moved over them. These markings vary in 
size froin delicate, 'hairlike lines, such as 
might be made by a crystal point, to heavy 
grooves and gouges, a foot and sometimes 
several feet deep, which frequently run in 
one general direction for many yards and 
even several rods, and indicate by their 
straightness and evenness that the engine 
which made them was one of great power 
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and moved steadily in a continuous direc- 
tion. — Russell Glaciers of North America, 
int., p. 20. (G. & Co., 1807.) 

3449. TRACTS, DEFINITE, IN 

BRAIN, FOR SPECIAL SERVICE— Loss o/ 
the Power of Speech and of Writing — Other 
Facukics May Remain Vnimpaired. — ^Vic- 
tims of motor aphasia generally have other 
disorders. One which interests us in this 
connection has been called agraphia: they 
have lost the power to write. They can read 
writing and understand it; but either cannot 
use the pen at all or make egregious mis- 
takes with it. . . . The symptom may 

exist when there is little or no disability 
in the hand for other uses. If it does not 
get well, the patient usually . . . learns 

to write with his left hand. In other eases 
. . . the patient can write both spon- 

taneously and at dictation, but cannot read 
even what he has himself written ! All these 
phenomena are now quite clearly explained 
by separate brain-centers for the various 
feelings and movements, and tracts for as- 
sociating these together. — James Psychol- 
ogy, vol. i, ch. 2, p. 40. (H. H. & Co., 1890.) 

3450. TRADE, PRIMITIVE, EVI- 

DENCES OF — Stone and Metal Bartered over 
Thousands of Miles. — Till 1884 no European 
locality of jade or nephrite was known, and 
tho it has now been discovered in Silesia, 
and described by Traube, yet, as he points 
out, the European implements do not be- 
long to the same variety, and were not there- 
fore derived from that locality . . . ; 

they must therefore have passed from tribe 
to tribe by a sort of barter. . . . 

Other facts of a similar nature arc on 
record. Thus Me.ssrs. Squier and Davis tell 
us that in the tumuli of the Mississippi Val- 
ley we find “ side by side, in the same 
mounds, native copper from Lake Superior, 
mica from the Alleghanies, shells from the 
Gulf, and obsidian (perhaps porphyry) from 
Mexico.” Pair representations of the sea- 
cow or manatee are found a thousand miles 
from the shores inhabited by that animal, 
and shells of the large tropical PyruJa per- 
versa are met with in the tumuli round the 
great lakes, two thousand miles from home. 
— AvEnuRY Prehistoric Times^ ch. 4, p. 76. 
(A., 1900.) 

3451. TRADITION OFTEN A 
TRUTHFUL MEMORIAL — Chiefs Slone 
ISeat Found as Related — A Treasured Staff 
of Office. — ^There are still peoples left whose 
whole history is the tradition of their an- 
cestors. Thus the South Sea Islanders, who 
till quite lately had no writing, were in- 
telligent barbarians, nuieh given to handing 
down recollections of bygone days, and in 
one or two eases, which it has been possible 
to test among them, it seems as tho memory 
may rv^ally keep a historieal record long 
and correctly. It is related by Mr. Whit- 
mee, the missionary, that in the island of 
Rotuma there was a very old tree, under 


which, according to tradition, the stone seat 
of a famous chief had been buried; this tree 
was lately blown clown, and, sure enough, 
there was a stone scat under its roots, which 
must have been out of sight for centuries. 
In the Ellice group, the natives declared 
that their ancestors, came from a valley in 
the distant island of Samoa generations be- 
fore, and they preserved an ohl worm-eaten 
stair, pieced to hcjld it together, which in 
their assemblies the orator held in his hand 
as the sign of having the right to speak; 
this staff w'^as lately taken to Samoa, and 
proved to be made of woo<l that grew there, 
while the people of the valley in question 
had a tradition of a great party going out 
to sea exploring, who never came back. — 
Tylor Anthropology, ch. 15, p. 374. (A., 

1899. ) 

3452. TRADITION, PERUVIAN, OF 

DELUGE — Parallel to Story of Genesis. — All 
authentic accounts cease when we ascend 
to the era of the conquest of Peru by the 
Spaniards. The ancient Peruvians, altho 
far removed from barbarism, were wdthout 
written annals, and therefore unable to pre- 
serve a distinc't recollection of a long series 
of natural events. They had, however, ac- 
cording to Antonio de Herrera, who, in the 
beginning of the seventeenth century, inves- 
tigated their antiquities, a tradition, “ that 
many yc'ars before the reign of the Incas, 
at a time when the country was very popu- 
lous, there happened a great flood; the sea 
breaking out beyond its bounds, so that the 
land was covered with water and all the 
people perished. To this the Guacas, inhab- 
iting the vale of Xausca, and the native-s 
of Chiquito, in the province of Callao, add 
that some persons remained in the hollows 
and caves of the highest mountains, who 
again peopled the land. Others of the moun- 
tain people affirm that all perished in the 
deluge, only six persons being saved on a 
float, from whom descended all the inhabit- 
ants of that country.” — Lyell Principles of 
Geology, bk. ii, ch. 29, p. 502. (A.. 1854.) 

3453. TRADITION UNTRUSTWOR- 

THY — Tasman and De Soto Forgotten in Lands 
They Discovered. — Tradition [will not] sup- 
ply the place of history. At best it is un- 
trustworthy and short lived. Thus in 1770 
the New Zealanders had no recollection of 
Tasman’s visit. Yet this took place in 1643, 
less than 130 years before, and must have 
been to them an event of the greatest pos- 
sible importance and interest. In the same 
way the North- American Indians soon lost 
all tradition of De Soto’s expedition, altho 
“ by its striking incidents it was so well 
suited to impress the ludiau mind.” — AvE- 
ri'RY Prehistoric Times, cli. 13, p. 404. (A., 

1900. ) 

3454. TRADITIONS OF ANCIENT 
DELUGES — Chinn's Flood Ptrhaps a Local 
Di undation. — The great flood of tlie (^hinese, 
which their traditions carry back to the 
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period of Yaou, somotliing more than 2,000 
years before onr era, has been identified by 
some persons with tlie universal deluge de- 
scribed in the Old Testament; but according 
to Mr. Davis, who accompanied two of our 
embassies to China, and who has carefully 
examined tlieir written accounts, the Chinese 
cataclysm is therein described as interrupt- 
ing the. business of agriculture, rather than 
as involving a general destruction of the 
human race. The great Yu was celebrated 
for having “ opened nine channels to draw 
ofl the waters/’ which “ covered the low hills 
and bathed the foot of the highest moun- 
tains.” Mr. Davis suggests that a great de- 
rangement of waters of the Yellow Kiver, 
one of the largest in the world, might even 
now cause the flood of Yaou to be repeated, 
and lay the most fertile and populous plains 
of China under water. In modern times the 
bursting of the banks of an artificial canal, 
into which a portion of the Y’^ellow River 
has been turned, has repeatedly given rise 
to the most dreadful accidents, and is a 
source of perpetual anxiety to the govern- 
ment. It is easy, therefore, to imagine 
how much greater may have been the in- 
undation if this valley was ever convulsed 
by a violent earthquake. — Lyetx Principles 
of (rcolofifj, bk. i, (h. 2, p. 7. (A., 1854.) 

3455. TRAINING, SCIENTIFIC— //a 

Educational \'aluc. — 1 have already ex- 
pressed a favorable opinion of the old clas- 
sical methods of mind-training, but that 
opinion does not exclude tlu‘ idea of other 
methods which may be equally as valuable. 
Of one thing we may be quite certain, and 
that is that in the habits of careful ob- 
servation and recording, which are neces- 
sary to the study of any science, the per- 
cejdive faculties of the jnind receive a train- 
ing which cannot be regarded as inferior 
to that secured by any other method. In 
considering the data which arc obtained 
by perce[)tion, the rellective faculties also ob- 
tain a training of the highest value. Teach- 
ers of science, therefore, must not be regard- 
ed wholly from a technical point of view, 
but must be entitled to a proper recognition 
from the pedagogic side. — Wiley Relations 
of (Uietnistnj to Industrial Progress (Ad- 
dress at Purdue Lnircrsitij, Lafayette, Ind., 
ISUf), p, 50). 

345(;. TRANSCENDENTALISM IN 
SCIENCE — Matter Analyzed into Eorre. — 
'Ihcia' arc «>(ldii's in every stieain — <*ddies 
where rub))i^h will collect and circle for a 
time. IJut the ultimate bearing of scien- 
tific truth eannol be mistaken. Nothing 
is more remai kable in the present' state of 
physical re.seardi than what may be called 
the transcendental character of "its results. 
And what is transcendentalism but the ten- 
dency to trace up all things to the* rela- 
tion in which they stand to abstract ideas? 
And what is this but to bring all physical 
phenomena nearer and nearer into reiation 
with the phenomena of mind? The old 


speculations of philosophy which cut the 
ground from materialism by showing how 
little we know of matter arc now being 
daily reenforced by the subtle analysis of 
the physiologist, the chemist, and the elec- 
trician. Under that analysis matter dis- 
solves and disappears, surviving only as the 
phenomena of force; which again i& seen 
converging along all its lines to some com- 
mon center — “ sloping through darkness up 
to God.” — Argyll Reign of Law, ch. 2, p. 
70. (Hurt.) 

3457. TRANSFER OF THOUGHT 
IMPOSSIBLE — Signs Awaken Corresponding 
Idea — No Resemblance between Thought and 
Sign . — Consider, with Professor Bowne, what 
happens when two people converse together 
and know each other’s mind. 

“ No thoughts leave the mind of one and 
cross into the mind of the other. When 
wc speak of an exchange of thought, even 
the crudest mind knows that this is a mere 
figure of speech. ... To perceive 
another's thought we must construct his 
thought within ourselves; . . . this 

thought is our own and is strictly original 
with us. At the same time we owe it to 
the other ; and if it had not originated with 
him, it would probably not have originated 
with us. But what has the other done? 
. . . This: by an entirely mysterious 

world-order, the speaker is enabled to pro- 
duce a scries of signs which are totally un- 
like [the] thought, but which, by virtue 
of the same mysterious order, act as a series 
of incitements upon the hearer, so that he 
constructs within himself the corresponding 
mental state. The act of the speaker con- 
sists in availing himself of the proper in- 
citements. The act of the hearer is im- 
mediately only the reaction of the soul 
against the incitement. . . . All com- 

munion between finite minds is of this sort.” 
— James Psychology, vol. i, ch. 8, p. 219. 
(IT. H. & Va)., 181)9.) 

3458. TRANSFIGURATION OF PHE- 
NOMENA BY LAW--NeedofLaw in Spiri- 
tual World. — I confess tliat even when in 
the first dim vision tlie organizing hand of 
law moved among the unordered truths of 
my spiritual world, poor and scantily fur- 
nished as it was, there seemed to come 
over it the beauty of a transfiguration. The 
change was as great as from the old chaotic 
Avorld of Pythagoras to the symmetrical and 
harmonious universe of Newton. My spiri- 
tual world before Mas a chaos of facts; my 
theology a Pythagorean system trying to 
make the best of phenomena apart from the 
idea of law. I niakc no charge against the- 
ology in general. Lispeak of iny own. And 
I say that I saw it to be in many essential 
respects centuries behind every department 
of science I knew. It was the one region 
still unpossessed by law. I saw then why 
men of science distrust theology; M'hy those 
5Vho have learned to look upon law' as au* 
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thority grow cold to it — it was the great 
exception. — Drummond Natural Iaiw in the 
Spiritual World, pref., p. 9. (H. Al.) 

•3459. TRANSFORMATION BY 
CHANGED CONDITIONS- IFoWtcr CVeaTi^ed 
to Queen — Potentiality To Be Accounted fo^\ 
— The most remarkable example with which 
I am acquainted, of the ellect fd physical 
conditions in modifying the developmental 
process, is that which is seen in the economy 
of the hive-bee. It is well known that when- 
ever, from any cause, a coirimuiiily wants 
a queen, a worker grub at an early stage is 
selected; a “ royal cell ” is constructed round 
it, several ordinary cells being demolished 
for the purpose, and their contained grubs 
killed; the selected grub is fed with “ royal 
jelly instead of with “ boe-brea<l and (it 
seems probable) a higher tem])orature is 
maintained by the incessant activity of the 
bees which cluster about the royal nursery. 
In due time a perfect “ queen comes forth, 
ditfering from the “ worker ” not merely in 
tlie completeness of its reproductive appa- 
ratus, but in the conformation of iis jaws 
and antenmc, the absence of pollen-bas- 
kets ” on the thighs, and yet more remark- 
ably in its instincts. Now it is obviously 
no explanation of this extraordinary trans- 
formation to say that every worker grub 
is a “ potential ” queen, because the attrib\i- 
ting this “potentiality” to it is <mly 
atiother way of expressing the fact that it 
can be so transformed. The existence of the 
“ potentiality,” and of the wonderful instinct 
tliat leads the worker bees to act U])ou it, 
are not less cvideiu'es of “ design,” because 
physical agencies are needed to call them 
into exercise. — Carpentuis Salure and Man, 
lect. If), p. 440. (A., LSSJ).) 

34(50. TRANSFORMATION, GRAD- 
UAL, FROM ANCIENT TO MODERN 

TYPE-Ci weodilc the. Jlrir of a Lony t^uives- 
sion . — The crocodiles are animals which, as 
a group, have a veiy vast antiquity. They 
abounded ages before the chalk was deposit- 
ed; they throng the rivers in warm climates 
at the ])rcsent day. There is a diiVerence 
in the form of the joints of the backbone, 
and in soim* minor particulars, between the 
crocodiles of the present epoch and those 
which lived before the chalk. . . . Hut 

each epoih has had its j>eculiar crocodiles, 
tho all, since tlie chalk, have belonged to 
Hie modern type, and dilVer sinqily in their 
proportions, and in such slrmtural par- 
ticulars as are discernible only to trained 
eyes. How' is tlu* existence of this long 
suc(‘ession of dillerent species of crocodiles 
to be accounted for? Only two suppositions 
seem to be o])en to us — either each spe<*ies 
of crocodile lias beim sjieciallV cicate»l, or 
it has arisen out of some preexisting form 
by the operation of natural causes. Ghoosi* 
your hypothesis; I have chosen mine. I 
can find no warranty for believing in the 
distinct creation of a score of successive 
species of crocodiles in the course of count- 


less ages of time. Science gives no counte- 
nance to such a wild fancy; nor can even 
the perverse ingenuity of a commentator 
pretend to discover this sense, in the simple 
words in which the writer of Genesis records 
the proceedings of the fifth and sixth days 
of the creation. On tho other hand, I s(h^ 
no good reason for doubting the necessary 
alternative, that all these varied species 
have been evolved from preexisting croco- 
dilian forms, by the operation of cause.s as 
completely a part of the common order of 
Nature as those which have effected the 
changes of the inorganic world. — Huxley 
Lay Sermons, serm. 9, p. 200. (G. P. P., 

1899.) 

34(> 1 . TRANSFORMATION OF ENG- 
LAND THROUGH THE DISCOVERY OF 
COAL — Possible Kffect of Its PJxhamlion.— 
Three hundred y(*ars ago the sun, looking 
down on the England of our forefathers, 
saw a fair land of green woods and quiet 
waters, a land unv(*xcd with noisier ma- 
chinery than the spinning-wheel or the 
needles of the “ free maids that weave their 
threads with bones.” Heeause of the coal 
winch has been dug from its soil he sees it 
now soot-blackened, furrowed with railway- 
cuttings, covered with noisy manufactories, 
Idled with grimy ojieratives, wliile the is- 
laml shakes with the throb of coal-driven en- 
gines. and \\< once (|ui(‘t waters arc chuimed 
liy the wheels of steainsliips. ^Many gener- 
ations of the lives of men have passed to 
make the Englantl of l^lizabcth into the 
England of Victoria ; but what a moment 
this time is, com]>aved with the vast lapse 
e.f ages during which the coal was being 
stored! What a moment in the life of the 
“ all-beholding sun,” who in a few hundred 
yeaiS'-his gift oxhaustial and the last fur- 
nace lire out — may semi his beams through 
rents in tho ivy-grown walls of deserted 
factories, upon silent engines brown with 
rnsl, while the mill-hand has gone to other 
lands, fh(‘ rivius are clean again, the har- 
bors show' only white sails, and England’s 
“black country” is green once more! To 
America, too, such a lime may eoine, tho at 
a greatly longer distance. — L anoley X<w 
A stronomy, eh. 4, p. 115. (H. & Co., 

1899.) 

3492. TRANSFORMATION QF PAST 
INTO PRESENT— Past of the Stars Is 
the Terrestrial Prest nt. — W> have seen that 
light is not transmitted instantaneously from 
one point to another, hut gradually, like ev- 
erything movable; that it Hies at the rate 
of 1 89,000 miles a second, or 11 millions of 
miles in one minute: tliat it takes more than 
eight minutes to pass over the <listanee which 
separates us from the snn, four h.ours to 
come from Neptune, and four years .and four 
months to come from the nearest star, etc. 

There is here, then, a surprising trans- 
formation of the past into the present. For 
the star olwervod. it is the past — already 
vanished. For tlie observer, it is the pros- 
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ent, the now. 1'ho past of a star is strict- 
ly and positively the present of the observer. 
As tlio aspect of worlds changes from year 
to year, from one season to another, and 
alniost from one day to the next, we can 
represent this aspect as escaping into space 
and advancing in intinitiide to reveal itself 
to the eyes of distant beholders. Each as- 
pect is followed by another, and so on suc- 
cessively ; and it is as if a .series of waves 
bearing from afar the past of worlds should 
become present to observers ranged along 
its passage! What we believe we see now 
in the stars is already past; and what is 
now being accomplished we do not yet see. — 
Flammarion Popular Astronomy y bk. vi, ch. 
(i, p. (il(». (A.) 

;I403. TRANSFORMATION OF RAIL- 
WAY INTO TELEPHONE CIRCUIT- 

Another striking illustration [of electrical 
conduction without wires] is furnished by 
Professor Blake, of Brown University, . . . 
who talkeil with a friend for some distance 
along a railway (using the two lines of rails 
for the telephonic circuit), hearing at the 
same time the Morse signals passing along 
the telegraph wires overhead. — F aiiie Wire- 
less Telegraphy y p. 85. (D. M. & Co., 1900.) 

8464. TRANSFORMATION OF UN- 
SEEN PRODUCTS OF COMBUSTION— 

Beauty and Warmth Arise from Destruction. 
— [The floating] smoke, tho so long un- 
noticed by man, was not overlooked by the 
Author of Nature. It is a part of his grand 
and beneficent design in the scheme of or- 
ganic nature. No sooner do the products 
of that wood burning on the hearth escape 
into the free expanse of the outer air, than 
a new cycle of changes begins. The carbonic 
dioxid and the aqueous vapor, after roving 
at liberty for a time, are absorbed by the 
leaves of some wdde-spreading tree, smiling 
in the sunshine, and in the, tiny laboratory 
of their green cells are worked up by those 
wonderful agents, the sun-rays, into new 
wood, absorbing from the sun a fresh sup- 
ply of power, which is destined, perhaps, 
to shed warmth and light around the fire- 
side of a future generation. — C ooke Religion 
and Chemistry y ch. .3, p. 80. (A., 1897.) 

8465. TRANSFORMATION WROUGHT 

BY SUNLIGHT — Waste Products Utilized — 
A Lily in the Black Hole of Calcutta . — ^The 
sunbeam . . . does what our wdsest 

chemistry cannot do; it takes the burned- 
out ashes and makes them anew into green 
wood; it takes the close and breathed-out 
air and makes it sweet and fit to breathe 
by means of the plant, whose food is the 
same as our poison. With the aid of sun- 
light a lily would thrive on the deadly at- 
iiK).spherc of the “ black hole of Calcutta”; 
for this bane to us, v.e repeat, is vital air 
to the plant, which breathes it in through 
all its pores, bringing it into contact with 
the chlorof)hyl, its green blood, which is to 
it what the red blood is to us; doing almost 


everything, however, by means of the sun- 
ray, for if this be lacking, the oxygen is no 
longer set free or the carbon retained, and 
the plant dies. This too brief statement 
must answer instead of a fuller description 
of how the suiPs energy builds up the vege- 
table world. — Langley New Astronomy y ch. 

p. 73. (H. M. & Co., 1890.) 

8466. TRANSFORMATION WROUGHT 
BY WORMS — T/te **WiUlernes8 Tamed into 
a fruitful Field” — Benepcent Work of IJn- 
eonsidered or Despised Orga^iisms . — A field 
. . . , which was last plowed in 1841, was 
then harrowed and left to become pasture- 
land. For .several years it was clothed with 
an extremely scant vegetation, ai\d was so 
thickly covered with small and large flints 
(some of them half as large as a child’s 
head) that the field was always called by 
my sons “ the stony field.” When they ran 
down the slope the stones clattered together. 
1 remember doubting whether I should live 
to see these larger flints covered with veg- 
etable mold and turf. But the smaller 
stones disappeared before many years had 
elapsed, as did every one of the larger ones 
after a time; so that after thirty years 
(1871) a horse could gallop over the com- 
pact turf from one end of the field to the 
other, and not strike a single stone with 
his shoes. To any one who remembered the 
appearance of the field in 1842, the trans- 
formation was wonderful. This was certain- 
ly the work of the worms, for tho castings 
w’^re not frequent for several years, yet 
some were thrown up month after month, 
and these gradually increased in numbers 
as the pasture improved. In the year 1871 
a trench was dug on the above slope, and 
the blades of gi'ass were cut off close to the 
roots, .so that the thickness of the turf and 
of the vegetable mold could be measured ac- 
curately. The turf was rather le.s3 than 
half an inch, and the mold, which did not 
contain any .stones, 2Yi inches in thickness. 
Beneath this lay coarse, clayey earth full 
of flints, like that in any of the neighboring 
plowed fields. This coarse earth easily fell 
apart from the overlying mold when a spit 
was lifted up. The average rate of accumu- 
lation of the mold during the whole thirty 
years was only- .083 inch per year (i. c., 
nearly one inch in twelve years) ; but the 
rate must have been much slower at fir^^t, 
and afterwards considerably quicker. — Dar- 
win Formation of Vegetable Aiould. ch. 3, p. 
41. (Hum., 1887.) 

8467. TRANSITION FROM BIRDS 
TO REPTILES— Connertingdinks Are 
Found . — When comfiarcd with oth<*r ani- 
mals, birds are found to occupy second place 
in the scale of life. They stand betwicn 
mammals and reptiles, and are more closely 
related to the latter than to the former. 
In fact, certain extinct birds so clearly con- 
nect living birds wdth reptiles that these 
two classes are sometimes placed in one 
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group — the Sauropsida, . . . There is 

good evidence for the belief that birds have 
-descended from reptilian ancestors. This 
evidence consists of the remains of fossil 
birds, some of .which show marked reptilian 
characters, and are toothed. — Chapman 
Btrd-LifCj ch. 1, p. 1. (A., 1900.) 

3468. TRANSITION FROM BRONZE 

TO IRON AGE — Barbarism Surpasning Civ- 
ilization , — It is especially dilhcult to de- 
termine the positive date when any nation 
made the transition from the Jironze to 
the Iron Age, and practically impossible to 
do so in the cases of people who either 
inhabited countries where iron does not 
abound, 6r who never acquired the art of 
obtaining it. In such event, the substitution 
of implements of iron necessarily imported 
from other countries for the native ones of 
bronze, to which the population had become 
accustomed by ages of use, was an exceed- 
ingly slow process, retarded by the mental 
inertia of the times, and often by national 
pride in home customs and handiwork. 
Hence arises the seeming anomaly that 
among people far advanced in civilization 
the general use of iron can be recognized 
only at a comparatively late period in their 
history; while among barbarians, incompara- 
bly below them in intellectual attainments, 
we find evidence of its em]^loyinent at im- 
mensely earlier periods. In Denmark, for 
example, the Age of Iron corresponds to that 
of the. beech-tree. Hesiod, writing in 850 
1?. C., speaks of tlie time when “ men 
wrought in brass, when iron did not exist’’; 
and Homer, altho frequently referring to 
weapons and implements of bronze, mentions 
iron but rarely. The Aztecs, at the time 
of the Conquest, knew nothing of the metal, 
altho their soil was impregnated with it. 
The Peruvians, under the same natural con- 
ditions, were equally ignorant. — Park Hen- 
JAMIN luti'llcctunl ixifte in Blcctricitify ch. 1, 
p. 121. (J. W., 1898.) 

3469. TRANSITION FROM NATU- 

RAL TO SPIRITUAL— LiAc That from Min- 
eral to Otifanic Ijifr . — Why a virtuous man 
should not simply grow better and better 
until in his own right he enter the kingdom 
of God is what thousands honestly and seri- 
ously fail to understand. Now philosophy 
cannot help us here. Her arguments are, 
if anything, against us. Hut science answers 
to the appeal at once. If it be simply point- 
ed out that this is the same absurdity as 
to ask why a stone should not grow more 
and more living till it enters the organic 
world, the point is clear in an instant. — 
Drummond Natural Lair in the Spiritual 
Worldy essay 1, p. 71. (H. Al.) 

3470. TRANSITION FROM TYPE TO 
TYPE — Species United by Steady Gradation of 
Varieties, — In the small forest region of 
Oahu, one of the Sandwich Islands, there 
have been found about 175 species of land- 


shells represented by 700 or 800 varieties; 
and we are told by the llev. J. T. Gulick, 
who studied them carefully, that “ we fre- 
quently find a genus represented in several 
successive valleys by allied species, some- 
times feeding on the same, sometimes on 
dillerent plants. In every such case the 
valleys that are nearest to each other fur- 
nish the most nearly allied forms; and a 
full set of the varieties of each species pre- 
sents a minute gradation of forms between 
the more divergent types found in the more 
widely separated localities.” — Wallace Dar- 
rcinism, ch. 3, p. 29. (Hum.) 

3471. TRANSITION, GRADUAL, OF 
GROUPS AND SPECIES IN GEOLOGIC 
TIMES — If there be any re.sult which has 
come more clearly out of geological investi- 
gation than another, it is that the vast series 
of extinct animals and plants is not divis- 
ible, as it was once supposed to be, into dis- 
tinct groups, separated by sharply marked 
boundaries. There are no great gulfs be- 
tween epochs and formations — no successive 
periods marked by the appearance of plants, 
of water animals, and of land animals, en 
masse. Every year adds to the list of links 
between what the older geologists supposed 
to be widely separated epochs. . . . This 
truth is further illustrated in a most inter- 
esting manner by the impartial and highly 
competent testimony of M. IMctet, from 
whose calculations of what percentage of 
the genera of animals, existing in any for- 
mation, lived during the preceding forma- 
tion, it results that in no case is the pro- 
portion less than one-third, or 33 per cent.; 

. . . other formations not uncommonly 

exhibit 60, 80, or even 94 per cent, of genera 
in common with those whose remains are 
einbe<lded in their predecessor. — lIuxi.EY 
Lay SrnnonSf serin. 12, p. 280. (G. P. P., 

1899.) 

3472. TRANSITION, SCIENCE IN 

STATE OF— and Malaria but Partial- 
ly I ’ndcrstood. — The term “ miasm ” has had 
an extmisive and somewhat diffuse applica- 
tion in medical science. It may happen 
in the future that typhoid will be classified 
strictly as a miasmatic disease. But at 
pre.sent, in the transition state of the sci- 
ence, it would hardly be justifiable to clas- 
sify typhoid with a typically miasmatic 
disease like, malaria. Vet it is clear that 
mention should here be imule of a group of 
diseases of which malaria is the type, and of 
which the tropics generally are the native 
land. The bacterial etiology of the group is 
by no means worked out. The cause of ma- 
laria alone is not yet a closed sulqect. How- 
ever the details of the etiologj* of this group 
finally arrange themselves, there is little 
doubt of two facts, viz., the diseases are 
probably produced by bacteria or allied pro- 
tozoa, and soil plays an important part in 
their production. — Newman Bacteria ^ ch. 6 , 
p. 177. (G. P. P., 1899.) 
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3478. TRANSITORINESS OF HUMAN 
MEMORIALS — VVe can foresee no limit to 
the perpetuation of some of tlie memorials 
of man, which are continually entombt'd in 
the bowels of the earth or in the bed of the 
ocean. . . . 

Yet it is no less true, as a late distin- 
l^iished philosopher [Davy] has declared, 
“ that none of the works of a mortal being 
can be eternal.” They are in the first place 
wrested from the hands of man, and lost 
as far as regards their subserviency to his 
use, by the instrumentality of those very 
causes which place them in situations where 
they are enabled to endure for indefinite 
periods. And even when they have been 
included in rocky strata, when they have 
been made to enter, as it were, into the solid 
framework of the globe itself, they must 
nevertheless eventually perish; for every 
year some portion of the earth’s crust is 
shattered by earthqualxcs, or melted by vol- 
canic fire, or ground 1o dust by the moving 
waters on the surface. “ The river of Lethe,” 
as Bacon eloquently remarks, “ runneth as 
well above ground as belo\v.” — Lyell Prin- 
ciples of Geoloijy, bk. iii, ch. 48, p. 7(54. (A., 

1854.) 

8474. TRANSITORINESS OF LAND- 
FORMATIONS — Islands Built Up and Des- 
troyed in the (Janyes . — Major K. 11. Colc- 
brooke, in his account of the course of the 
Ganges, relates examples of the rapid filling 
up of some of its branches, and the exca- 
vation of new' channels, where the number of 
square miles of soil removed in a short time 
(the column of earth being 114 feet high) 
was truly astonishing. Forty square miles, 
or 25,000 acres, are mentioned as having 
been carried * away, in one place, in the 
course of a few' years. The immense trans- 
portation of earthy matter by the Ganges 
and Brahmaputra is proved by the great 
magnitude of the islands formed in their 
channels during a period far short of that 
of a man’s life. Some of these, many 
miles in extent, have originated in large 
sand banks thrown up round the points at 
the angular turning of the rivers, and after- 
wards insulated by breaches of the streams. 
Others, formed in the main channel, are 
caused by some obstruction at the bottom. 
A large tree or a sunken boat is sometimes 
sufficient to cheek the current, and cause 
a deposit of sand, which accumulates till 
it usurps a considerable portion of the chan- 
nel. The river then undermines its banks 
on each side to sujiply the deficiency in its 
bed, and tin* island is afterwards raised 
by fresh de]>osits during every flood. In 
the great gulf below Taickipour, formed by 
the united waters of the (hinges and Megna, 
some of the islands, says Benmdl, rival in 
size and fertility the isle of Wight. While 
the river is forming new' islands in one part, 
it is sw’ceping away old ones in others. 
Those ncAvly fornu'd are soon overrun w'iih 
reeds, long grass, the Tnnairix Indica, and 


other shrubs, forming impenetrable thickets, 
where the tiger, the rhinoceros, the buffalo, 
deer, and other wdld animals, take shelter. 
It is easy, therefore, to perceive that both 
animal and vegetable remains may occa- 
sionally be precipitated into the flood and 
become embedded in the sediment which sub- 
sides in the delta. — Lyeel Principles of Ge- 
ology, bk. ii, ch. 18, p. 277. (A., 1854.) 

3475. TRANSITORINESS OF OUR 
UNIVERSE — Some Greater All-embracing Re- 
ality . — These impressions are strengthened 
rather than weakened when W'e come back 
from the outer universe to oujr own little 
solar system; for every process which W'e 
know tends to the dissipation, or rather the 
degradation, of heat, and seems to point, 
in ftur present knowledge, to the final decay 
and extinction of the light of the w'orld. 
In the words of one of the most eminent 
living students of our subject, “ The candle 
of the sun is burning down, and, as far as 
we can see, must at last reach the socket. 
Then will begin a total eclipse W’hich will 
have no end. 

' Dies ir»e, dies ilia, 

Solvet Sieclum in favilla.' 

Y'et tho it may well be that the fact itself 
here is true, it is possible that we draw 
the moral to it unawares, from an unacknowl- 
edged satisfaction in the idea of the vastness 
of the funeral pyre provided for such beings 
as ourselves, and that it is pride, after all, 
which suggests the thought that W'hen the 
sun of the human race sets, tho universe 
will be left tenantless, as a body from which 
the soul has fled. Can w'c not bring our- 
selves to admit that there may be something 
higher than man and more enduring than 
frail humanity, in some sphere in which 
our universe, conditioned as it is in space 
and time, is itself embraced, and so distrust 
the conclusions of man’s reason where they 
seem to flatter his pride? — Langley The 
Xew Astronomy^ ch. 8, p. 240. (H. M. & Co., 
1806.) 

8470. TRANSMISSION OF RADIANT 
HEAT — Adventure on Railroad — Power of Un- 
seen Forres . — 1 once had an opportunity to 
observe the w'onderful rapidity with which 
light and radiant heat are transmitted 
through glass, which is transparent to both. 
I was at Vancouver, at the terminus of the 
(!anadian Pacific Railway, on Burra rd In- 
let. We. started for Winnipeg about noon, 
and six miles out the train was stopped by 
a burning woodpile of large dimensions witli- 
in a few^ feet of the track. After two hours 
of waiting the wood had been reduced to a 
huge pile of glowing coals. The conductor 
concluded to run past at a high ra*te of 
speed; so backing up about one-half mile 
they put on a full liead of steam and ran 
past the fire at a Iremendous speed. I was 
in a stateroom, and the passageway around 
it, w'as Del ween me and the firi', so that the 
heat and light liad to pass through two win- 
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dows before it reached me. I stood in the 
stateroom, looking in the direction of the 
fire, so as to get a glimpse of it as we ran 
by. The time that my face was exposed 
was only a small fraction of a second, and 
the heat had to come through the glass of 
two windows some distance apart, and yet 
my face was burned to redness. The glass 
was not heated, but the sides of the cars 
were burned into blisters. The one was a 
transparent and the other an opaque sub- 
stnn<'(\ — Elisha Gray Natur€\s Miracles, 
vol. ii, eh. 23, p. 194. (F. H. & IT., 1900.) 

3477. TRANSMISSION OF RE- 
TRIEVER’S INSTINCT — Heredity of Ac 
quired Characters. — The fixed and deliber- 
ate stand of the pointer has with propriety 
been regarded as a mere modification of a 
habit, which may have been useful to a wild 
race accustomed to wind game, and steal 
upon it by surprise, first pausing for an in- 
stant in order to spring with unerring aim. 
The faculty of the retriever, however, may 
justly be regarded as more inexplicable and 
less easily referable to the instinctive pas- 
sions of the species. M. Majendie, says a 
French writer in a recently published me- 
moir, having learned that there was a race 
of dogs in England which stopped and 
brought back game of their own accord, pro- 
cured a pair, and having obtained a whelp 
from them, kept it constantly under his eyes 
until he had an opportunity of assuring him- 
self that, without having received any in- 
struction, and on the very first day that it 
was carried to the chase, it brought back 
game with as much steadiness as dogs which 
had been schooled into the same maneuver 
by means of the whip and collar. [See He- 
redity OF Acquired Characters.] — Lyell 
Principles of Geology, bk. iii, eh. 35, p. 594. 
(A., 1854.) 

3478. TRANSPARENCY NEVER 
PERFECT — A Sufficient Depth of Water Ab- 
sorbs All Light — Increase of Quantity Re- 
verses Result. — All bodies, even the most 
transparent, are more or less absorbent of 
light. Take the ease of water: in small 
quantities it does not sensibly atTect light. 
A glass cell of clear water interposed in the 
track of our beam does not perceptibly 
(‘hange any one of the colors of the spectrum 
derived from the beam. Still absorption, 
tho insensible, has here occurred, and to 
render it sensible we have only to increase 
the depth of the water through which the 
light passes. Instead of a cell an inch thick 
let us take a layer ten or fifteen feet thick; 
the color of the water is then very evident. 
By augmenting the thickness we absorb 
more of the light, and by making the thick- 
ness very great we absorb the light alto- 
gether. Lampblack or pitch can do no more, 
and the only difference between them and 
water is that a very small depth in their 
ease suffices to extinguish all the light. 
The difference between the highest l«iown 


transparency and the highest known opac- 
ity is one of degree merely. — T yndall Lec- 
tures on Light, lect^ 1, p. 35. (A., 1898.) 

3479. TRANSPORTATION BY STA- 

GES — Nature's Ice-boats— Locust-seeds Borne 
on Wings of Wind. — And the wind is sure 
to come along, a slight breeze to-day tossing 
the half-pod a few feet, leaving it perhaps 
to be again and again moved farther for- 
ward. The writer has seen these half-pods 
[of the locust] transported by this means 
more than a block. But many of the pods 
stick to the limbs till winter comes. Then 
a breeze tears off a few pods and they 
fall on the snow, which has filled up all 
the crevices in the grass and between the 
dead leaves and rubbish. Each half-pod, 
freighted with every other seed, is ad- 
mirably constructed; like an ice-boat, it 
has a sail always spread to the breeze. In 
this way there is often nothing to hinder 
some of the seeds from going a mile or two 
in a few minutes, now and then .striking 
some object which jars off a seed or two. 
The seeds are very hard, and no doubt pur- 
posely so, that they may not be eaten by in- 
.sects or birds; but once in moist soil the 
covering slowly swells and decays, allowing 
the young plant to escape. Thus the lociist- 
sceds are provided with neither legs, w'ings, 
fins, nor do they advertise by brilliant hue 
and sweet pulp; but they travel in a way of 
their own, which is literally on the wdngs 
of the wind. — Beal Seed Dispersal, ch. 5, p. 
30. (G. & Co., 1808.) 

3480. TRAVELING, THREE RAPID 

MODES OF — Maximum JSpeed of Horse Near- 
ly Reached — Possibilities of the Bicycle . — 
It is a very interesting fact that throe out 
of toe four methods of rapid locomotion we 
now*^ possess should have attained about the 
same maximum speed. The racehorse, the 
steamship, and the bicycle have each of them 
reached thirty miles an hour. The horse is, 
however, clo.^e upon, if it has not actually 
attained, its utmost limits; the bicycle can 
already beat the horse for long distances, 
and will certainly go at higher speeds for 
short ones; while the steamship will also 
go much quicker, tho how' much no one can 
yet say. The greatest possibilities are with 
the bicycle driven by electric pow'er or 
compressed air, by which means, on a near- 
ly straight and fairly level asphalt track, 
no doubt fifty miles an hour will soon be 
reached. — VVat.t.ace The Wonderful Oentun/, 
ch. 1, p. 9. (D. M. & Co., 1899.) 

3481. TREE, LIMITED CORRE- 
SPONDENCE OF, WITH ITS ENVIRON- 
MENT — Irresponsiveness Is Death. — Different 
organisms correspond with [their] environ- 
ment in varying degrees of eomploteness or 
incompleteness. .At the bottom of the bio- 
logical scale w'e find organisms which have 
only the most limited correspondence with 
their surroundings. A tree, for example, 
corresponds with the soil about its stem, 
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with the sunlight, and with the air in con- 
tact with its leaves. But it is shut off by 
its comparatively low development from a 
whole worhl to which higher forms of life 
have additional access. The want of loco- 
motion alone circumscribes most seriously 
its area of eorrespondence, so that to a large 
part of surrounding Nature it may truly be 
said to be dead. So far as consciousness 
is eoncerned, we should be justified, indeed, 
in saying that it was not alive at all. The 
murmur of the stream which bathes its 
roots affects it not. The marvelous insect 
life beneath its .shadow excites in it no won- 
der. The tender maternity of the bird which 
has its nest among its leaves stirs no re- 
sponsive sympathy. It cannot correspond 
with those things. To stream and insect 
and bird it is insensible, torpid, dead. For 
this is death, this irresponsiveness. — Drum- 
mond yatural Law in the Spiritual World, 
essay 4, p. 138. (H. Al.) 

3482. TREE-FERNS OF THE TROP- 

ICS— -A C2iwiaic of Perpetual Spring. — The form 
of ferns . . . , like that of grasses, also 

jMSumes nobler dimensions in the torrid 
regions of the earth, and the arborescent 
ferns, which frequently attain the height of 
above forty feet, have a palm-like appear- 
ance, altho their stem is thicker, shorter, 
and more rough and scaly than that of the 
palm. The leaf is more delicate, of a loose 
and more transparent texture, and sharply 
serrated on the margins. These colossal 
ferns belong almost exclusively to the trop- 
ics, but there they prefer the temperate 
localities. As in these latitudes diminution 
of heat is merely the consequence of an in- 
crease of elevation, we may regard moun- 
tains that rise 2,000 or 3,000 feet above 
the level of the sea as the principal seat of 
these plants. Arborescent feru.s grow in 
South America, side by side with that benefi- 
cent tree whose stem yields tlie febrifuge 
bark, and both forms of vegetation are in- 
dicative of the* happy region where reigns 
the genial mildness of perpetual spring. — 
llrMUOLDT ViVn-.s of Mature, p. 230. (Bell, 
1800.) 

3483. TREES, COLOSSAL, OF TROP- 
ICS — Crown Like Domed Cathedral^ The Giant 
Must Dwell Alone. — What attracted us chief- 
ly were the eolo.^-.al tree^. The general run 
of trees had not remarkably thick stems; 
the gr(*at and uniform height to which they 
grow without emitting a branch was a much 
more noticeable feature than their thick- 
ness; but at intervals of a furlong or so 
a veritable giant towered up. Only one 
of these monstroi s trees can. grow’ within a 
given space; it monopolizes the domain, and 
none but individuals of much inferior size 
can find a footing near it. The cylindrical 
trunks of these larger trees were generally 
about 20 to 25 feet in circumference. Von 
Martins mentions having measured trees in 
the ParA district, belonging to various spe- 
cies (Si/niphonia concinca Lccifthis .sp. and 


Cratwva Tapia), which were 50 to 60 feet 
in girth at the point whe|| the^ become 
cylindrical. The height of tne vast column- 
like stems could not be less than 100 feet 
from the ground to their lowest branch. 
Mr. Leavens, at the sawmills, told me they 
frequently squared logs for sawing 100 feet 
long, of the Pao d’Arco and the Massaran- 
duba. The total height of these trees, stem 
and crown together, may be estimated at 
from 180 to 200 feet; where one of them 
stands, the vast dome of foliage rises above 
the other forest-trees as a domed cathedral 
does above the other buildings in a city. — 
IUtus Xaturalist on the JHvn' Amazon, ch. 
2, p. 635. (Hum., 1880.) 

3484. TRIAL, FIERY, PRECIOUS 
RESULTS OF — Gems the Products of Volca- 
noes — Cri/stallization through Pressure and 
Fierce Heat Gives Them All Their Value . — 
Among the most interesting effects resulting 
from the extrusion of masses of incandes- 
cent rot*k, charged with water and various 
gases, through beds of limestone, clay, sand- 
stone, etc., we may mention the production 
of those beautiful crystalline minerals which 
adorn our museums and are so highly prized 
as gems. By far the larger part of these 
beautiful minerals have been formed, direct- 
ly or indirectly, by volcanic agencies. 

Tlie.se gems and beautiful minerals are, 
for the most part, substances of every-day 
occurrence, which entirely owe their beauty 
to the crystalline forms they have assumed. 
The diamond is crystallized carbon, the ruby 
and sapphire are crystallized aluminum/ the 
amethyst and a host of other gems are 
crystallized silica; and in almost all cases 
the materials of gems are common and wide- 
ly diffused; it is only in their finely crystal- 
line condition that they are rare and there- 
fore valuable. — J i dd Volcanoes, ch. 5, p. 146. 
(A., 1890.) 

3485. TRIUMPH OF SCIENCE- 

ricr Reproduces from Fragments Fxiinrt 
Animals — Complete Specimens Later Verifg 
Ills Theory. — At length there was discovered- 
at Montmartre an upper jaw of the. same 
[unknown] animal, n(?xt a lower jaw, match- 
ing the upper one, and presently a wdiole 
head, with a few backbones, w’as brought 
to light. These were enough, with Cuvier’s 
vast knowledge of animal structure, to 
give him a key to the w^hole skeleton. At 
about the same time, in the same locality, 
were found other bones and teeth also, differ- 
ing from those first discovered, and yet 
equally unlike those of any living animal. 
'File first evidently belonged to some stout 
and heavy animal, the others were more 
slender and of lighter build. From these 
fragments, ample evidence to him of his 
results, he drew the. outlines of twef ani- 
mals: one which he called the Palwotherium 
(old animal) . . . , and the other An- 

oplotherium (animal without fangs). II« 
presented these figures with an explanatory 
memoir at the Academy, and announced 
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them as belonging to some creation pre- 
ceding the present, since no such animals 
had ever existdHin our own geological peri- 
od. Such a statement was a revelation to 
the scientific world; some looked upon it 
with suspicion and distrust; others, who 
knew more of comparative anatomy, hailed 
it as introducing a new era in science; but 
it was not till complete specimens were 
actually found of animals corresponding per- 
fectly to those figured and described by Cu- 
vier, proving beyond a doubt their actual 
existence in ancient times, that all united 
in w'ondcr and admiration at the result 
obtained by him with such scanty means. — 
Agassiz Geological Sketchcsj ser. i, ch. 7, 
p. 185. (H. M. & Co., 1896.) 

3486. Kepler*8 Laws — 

His Joy in Proving the Harmony of the 
Universe. — It was thus that Kepler viewed 
this last discovery of his. His fervent dis- 
position was roused to earnest enthusiasm 
when he had found this law of harmony in 
the universe. He felt instinctively that he 
was approaching a yet grander discovery, 
or that at least he had showm the path 
by which a greater truth was to be reached 
and the law of the universe recognized. 
He might have spoken of himself, had he 
known what was to come, as the Moses 
of the astronomy of the future, who saw 
Ihe promised land afar off, but entered not 
therein. But he chose rather to use the 
words of the ancient mystics: I will re- 
joice!” he exclaimed; “I will triumph in 
my sacred fury; for T have found the gold- 
en vases of the Egyptians!”* — PnocTou Ejc- 
yansc of Heaven^ p. 109. (L. G. & Co., 1897.) 

3487 . Remit Attained A /- 

ler Long Discouragement — Sci(:ton\s Discoe- 
ery of Gravitation Confirmed — Patience and 
Exactness of Science. — At the time when 
Newton attempted to make this comparison 
between gravity at the surface of the earth 
and the force which keeps the moon in her 
orbit, the diameter of the terrestrial globe 
was not known with sufficient exactness. 
The result did not completely answer his 
expectations; he found for the distance 
whieli the moon falls towards the earth in 
OIK' second a little leas than the twentieth 
of an inch (it should be a little more, 
al)out 0.053 inch) ; but altho the difference 
was not large it appeared sufficient to pre- 
vent him from inferring the identity w’hich 
he hoped to find. The cause of his failure 
was not explained till sixteen years later. 
In the year 1682, being present at a meeting 
of the Royal Society of T^ondon, he heard 
mentioned a ne>v measure of the earth made 
by the French astronomer Picard, and hav- 
ing obtained the result which that astrono- 
nu*r liad found*, he again took up the calcula- 
lion which he bad attempted sixteen years 
previously, employing the new data ; but as 

* Referring to the belief of the Pythagoreans that cer- 
tain sacred secrets were preserved In golden vases shown 
to Pythagoras by Egyptian priests. 


he proceeded the desired precision came with 
evidence more and more luminous ; the 
thinker became as if mentally dazed, and 
felt seized with such emotion that he could 
not continue, and begged one of his friends 
to finish the calculation. — F lammarion Pojj- 
ttlar Astronomy, bk. ii, ch. 1, p. 92. (A.) 

3488. Terrestrial Sub^ 

stances in the Sun — Revelations of ihe 
Spectroscope. — It has long been .supposed 
that the sun and planets have had a 
common origin, and that hence the same^ 
substances are common to them all. Can 
we, then, detect the presence of any of 
our terrestrial substances in the sun? We 
have learned that the bright bands of a 
metal are characteristic of the metal; that 
we can, without seeing the metal, declare 
its name from the inspection of its bands. 
The bands are, so to speak, the voice of 
the metal declaring its presence. Hence, if 
any of our terrestrial metals be continued 
in the sun’s atmosphere, the dark lines 
which they produce ought to coincide ex- 
actly with the bright lines emitted by the 
vapor of the metal itself. About sixty bright 
lines have been determined as belonging to 
the single metal iron. If the light from the 
incandescent vapor of iron, obtained by pass- 
ing electric sparks between two iron wires, be 
allowed to pass through one-half of a fine 
slit, and the light of the sun through the 
other half, the spectra from both sources of 
light may be placed one underneath the 
other. When this is done it is found that 
for every bright line of the iron spectrum 
there is a dark line of the solar spectrum. 
Reduced to actual calculation, this means 
that the chances are more than 1,000,000,- 
000,000.000,000 to 1 that iron is in the at- 
mosphere of the sun. Comparing in the 
same manner the spectra of other metals, 
Professor Kirchhoff, to whose genius we owe 
this splendid generalization, finds iron, cal- 
cium, magnesium, sodium, chromium, and 
many other metals, in the solar atmosphere. 
— Tyndall Heat a Mode of Motion, lect. 17, 
p. 512. (A.. 1900.) 

3483. TRIUMPH OF SPIRIT OVER 
MATTER — Scott Comjmsing Waverley Novels. 
— ** .lohn Ballantync (whom Scott, while suf- 
fering under a prolonged and painful illness, 
employed as his amanuensis) told me that 
tho Scott often turned himself on his pillow 
with a groan of torment, he usually con- 
tinued tho sentence in the Si\mc breath. 
But when dialogue of peculiar animation 
was in progress spirit seemed to triumjdi 
altogether over matter; he arose from his 
couch and walked up and down the room, 
raising and lowering his voice, and, as it 
were, acting the parts. It was in this fash- 
ion that Scott produced the far greater 
portion of the ‘ Bride of Lammermoor.’ the 
whole of the ‘ Legend of ^lontrose,’ and 
almost the whole of ‘ Ivanhoe ’ ” (T.ockhart’s 
“ Idfe of Scott,” ch. 441. — r vRPFNTEH Mental 
Physiology, bk. i, ch. 3, p. 139. (A., 1900.) 
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3490. TRIUMPHS OF MECHANICAL 

SKILL— -Microscopic Lines Ruled on Olaaa 
Plate. — Let not, then, these numbers [the 
dimensions of light-waves] impair your con- 
fidence in our results; but remember* that 
the microscope reveals a universe with di- 
mensions of the same order of magnitude. 
Moreover, the magnitudes with which wc 
are here dealing are not beyond the limits 
of mechanical skill. It is possible to rule 
lines on a plate of glass so close together 
that the bands of fine lines thus obtained 
cannot be resolved even by the most powerful 
microscopes; and I am informed that the 
German optician Nobert has ruled bands 
containing about 224,000 lines to the inch. 
He regularly makes plates with bands con- 
sisting of from about 11,000 to 112,000 lines 
to the inch. These bands are numbered from 
the 1st to the 19th, and are used for micro- 
scopic tests. — (\)OKE New Chemistry^ lect. 
1, p. 17. (A., 1890.) 

3491. TROPICS, PROLIFIC VEGE- 

TATION OF — Numerous Species of Orchids. 
— In the tropics the species [of orchids] 
are very . . . numerous; thus Fritz 

Muller found in South Brazil more than 
thirteen kinds belonging to several genera 
growing on a single cedrela-tree. Mr. Fitz- 
gerald has collected within the radius of one 
mile of Sydney in Australia no less than 
sixty-two species, of which fifty-seven were 
terrestrial. Nevertheless, the number of in- 
dividuals of the same species is, I believe, 
in no country nearly so groat as that of very 
many other plants. Lindley formerly esti- 
mated that there were in the world about 
6,000 species of OrchideWf included in 433 
genera. The number of the individuals which 
come to maturity does not seem to be at 
all closely determined by the number of 
seeds which each species produces; and 
this holds good when closely related forms 
are compared. — Darwin Fertilization of Or- 
chids, ch. 9, p. 279. (A., 1898.) 

3492. TROPICS, PROTECTIVE COL- 

ORS IN — Why Parrots Are Green. — Passing 
on to the tropical regions, it is among their 
evergreen forests alone that we find whole 
grouj)s of birds whose ground color is green. 
Parrots are very generally green, and in the 
east we have an extensive group of green 
fruit-eating pigeons; while the barbets, bee- 
eaters, turacous, leaf-thrushes (Phyllomis), 
white-eyes (Zost crops), and many other 
groups have so much green in their plu- 
mage as to tend greatly to their concealment 
among the dense foliage. There can be no 
doubt that these colors have been acquired 
as a protection, when we see that in all 
the temperate regions, where the leaves arc 
deciduous, the ground color of the great 
majority of birds, especially on the upper 
surface, is a rusty brown of various shades, 
well corresponding with the bark, withered 
leaves, ferns, and bare thickets among 
w'hich they live in autumn and winter, and 


especially in early spring, when so many of 
them build their nests. — Wallace Darwin- 
ism, ch. 8, p. 131. (Hum.^ 

3493. TROPICS, RAINFALL IN THE 

— Condensation of Vapor by Mountains — 
Monsoons. — Warm, southerly winds, blowing 
over the Bay of Bengal, and becoming laden 
with vapor during their passage, reach the 
low level delta of the Ganges and Brahma- 
putra, where the ordinary heat exceeds that 
of the sea, and wdiere evaporation is con- 
stantly going on from countless marshes and 
the arms of the great rivers. A mingling 
of tw’O masses of damp air of different 
iemporatures probably causes the fall of 
70 or 80 inches of rain, which takes place 
on the plains. The monsoon having crossed 
the delta, impinges on the Khasia Moun- 
tains, which rise abruptly from the plain 
to a mean elevation of between 4,000 and 
5,000 feet. Here the wind not only encoun- 
ters the cold air of the mountains, but, what 
is far more effective as a refrigerating cause, 
the aerial current is made to flow upwards, 
and to ascend to a height of several thou- 
sand feet above the sea. Both the air and 
the vapor contained in it, being thus relieved 
of much atmospheric pressure, expand sud- 
denly, and are cooled by rarefaction. The 
vapor is condensed, and about 500 inches 
of rain are thrown down annually, nearly 
tw’enty times as much as falls in Great 
Britain in a year, and almost all of it 
poured down in six months. The channel 
of every torrent and river is sw’ollen at this 
season, and much sandstone horizontally 
stratified, and other rocks are reduced to 
sand and gravel by the flooded streams. — 
Lyell Principles of Geology, bk. ii, oh. 14, 
p. 200. (A., 1854.) 

3494. Landslides — The 

Turbid Ganges. — In another part of India 
[see 3193], immediately to the Avestward, 
similar phenomena are repeated. The same 
warm and humid wind.s, copiously charged 
with aqueous vapor from the Bay of Bengal, 
hold their course due north for 300 miles 
across the flat and hot plains of the Ganges, 
till they encounter the lofty Sikkim Moun- 
tains. On the southern flank of these they 
discharge such a deluge of rain that the 
rivers in the rainy season rise twelve feet 
in as many hours. Numerous landslips, some 
of them extending three or four thousand 
feet along the face of the mountain.s, com- 
posed of granite, gneiss, and slate, descend 
into the beds of streams, and dam them 
up for a time, causing temporary lakes, 
which soon burst their barriers. ** Day and 
night,” says Dr. Hooker, “ we heard the 
crashing of falling* trees and the sound of 
boulders thrown violently against each othei' 
in the beds of torrents. By such wear and 
tear rocky fragments swept down from the 
hills are in part converted into sand and 
fine mud; and the turbid Ganges, during 
Its annual inundation, derives more of its 
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sediment from this source than from the 
waste of the fine clay of the alluvial plains 
below. — Lyell ^rinciplea of Geology, bk. ii, 
ch. 14, p. 201. (A., 1854.) 

3495. TRUSTWORTHINESS OF NAT- 
URAL FORCES — A Belief as Old as Human- 
ity . — Even the modern idea of law, of the 
constancy and therefore the trustworthiness 
of natural forces, has been known, not in- 
deed scientifically but instinctively, to man 
since first he made a tool and used it as 
the instrument of purpose. What has sci- 
ence added to this idea, except that the 
same rule prevails as widely as the universe, 
and is made subservient in a like manner 
to knowledge and to will? — Augyix Reign 
of Law, ch. 2, p. 09. <Burt.) 

3499. TRUTH, ABSOLUTE, UNAT- 
TAINABLE BY MAN— Absolute trutli n«. 
man of science can ever hope to grasp; for 
he knows that all human search for it must 
he limited by human capacity. — C aiipkntkk 
Xature and Man, essay 7, p. 238. (A., 1889.) 

3497. TRUTH IN ANCIENT THEO- 
RIES — Hot SpringH — Heat of Interior of the 
Rarlh . — The observation made by Arago in 
1821, that the deepest Artesian wells are the 
^\iarnlest, threw great light on the origin of 
tliermal springs, and on the establishment of 
the law that terrestrial heat increases with 
increasing depth. It is a remarkable fact, 
which has but recently been noticed, that at 
the close of the third century St. Patricius, 
probably Bishop of Pertusa, was led to adopt 
very correct views regarding the phenome- 
non of the hot springs at Carthage. On 
being asked what was the cause of boiling 
water bursting from the earth, he replied: 

Fire is nourished in the clouds and in the 
interior of the earth, as Etna and oilier 
mountains near Naples may teach you. Tin* 
subterranean winters rise as if through si- 
phons. The cause of hot springs is this: 
waters which are more remote from the 
subterranean fire arc colder, while those 
which rise nearer the fire are heated by 
it and bring with them to the surface which 
we inhabit an insupportable degree of heat.’’ 
— Humboldt Cosmos, vol. i, p. 223. (IT., 

1897.) 

3498. TRUTH, LIKE NATURE’S 
GIFTS, TO BE WORKED FOR— Nature 
never provides for man’s wants in any di- 
rection, bodily, mental, or spiritual, in such 
a form as that he can simply accept her 
gifts automatically. She puts all the me- 
chanical powers at his disposal — ^but he must 
make his lever. She gives him corn, but 
he must grind it. She elaborates coal, but 
he must dig for it. Corn is perfect, all the 
products of Nature are perfect, but he has 
everything to do to them before he can 
DSC them. So with truth; it is perfect, in- 
fjillible. But he cannot u.se it as it stands. 
He must work, think, separate, dissolve, ab- 
sorb, digest; and most of these he must-do 


for himself and within himself. — Drum- 
MOXD Natural Law in the iifpiritual World, 
e.ssay 10, p. 326. ( H. Al. ) 

3499. TRUTH LOVED MORE THAN 

THEORY — Kepler Abandons Systems that 
Conflict with Farts. — What love of the truth 
as it is in Nature was ever more conspicu- 
ous than that which Kepler displayed in his 
abandonment' of each of the ingenious con- 
ceptions of the planetary system which his 
fertile imagination had successively devised, 
so soon as it proved to be inconsistent with 
the facts disclosed by observation? In that 
almost admiring description of the way in 
which his enemy Mars, “ whom he had left 
at home a despised captive,” had “ hurst 
all tlie chains of the equations, and broke 
forth from the prisons of the tables,” who 
does not recognize the justice of vSchiller’s 
definition of the real philosopher, as one w'ho 
always loves truth better than his system? 
— Carpenter \<itiirc and Man, cssav 6, p. 
188. (A., 1889.) 

3500. TRUTH, PHYSICIAN DRIVEN 
TO SEEK — Responsibility of Life or Death 
Compels. — One who, like the physi(*ian, has 
actively to face natural forces wliieh bring 
about weal or woe is also under the obli- 
gation of seeking for a knowledge of the 
truth, and of the truth only, without con- 
sidering whetlier what he finds is pleasant 
in one way or the other. His aim is one 
which is firmly settled ; for him the success 
of facts is alone finally decisive. He must 
endeavor to ascertain beforehand what will 
he the result of his attack if he pursues 
this or that course. — Helmholtz P<gmJar 
l.( rtiirrs, lect. 5, p. 225. ( L. (J. Co., 1898.) 

3501 . TRUTH, SCIENTIFIC, AGREE- 
ING WITH POPULAR OBSERVATION- 

There is another fact of common oliserva- 
tion, and now scieiitilically established: 
strong scintillations foretell rain. It is the 
prcseiH*p of water in greater or less quan- 
tity in the atmosphere which exercises the 
most marked influence on the scintillation, 
and which modifies its character according 
to the quantity, either when tlie water is 
dissolved in the air, or when it falls to the 
level of the ground in the liquid state, or 
ill the solid state in the form of snow. — 
Flammarion Popular Astronomy, bk. vi, ch. 
6, p. 607. (A.) 

3502. TRUTH, SIMPLE, OVER- 

LOOKED — Transparency Invisible. — It is 
]»robably the very simplicity of the law re- 
garding it [spiritual conformity to type] 
that has made men stumble; for nothing 
is so invisible to most men as transparency 
— Drum. MONO Natitral Law in the Spiritual 
World, essay 8, p. 275. (H. Al.) 

3503. TRUTH THE CRITERION OF 
POETRY — Tennyson's Dragon-fly" — Truth 
to Xature Increases Poetic Charm. — The cri- 
terion of perfect poetry is not elegance, but 
truth; and that in proportion as the poet’s 
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knowledge of Nature is true, so will his 
work represent the thoughts which have 
power to charm, instruct, and better mai^- 
kind through all time. I know of no better 
example of the complete reconcilement of 
poesy and an accurate knowledge of Nature 
than is contained in Tennyson’s “ Two 
Voices.” Let any one watch the birth of 
a dragon-fly, and say whether or not the 
poet has written sweetly and well — and all 
the more sweetly because his words are true; 
To-day I saw a draron-fly 
Gome from the wells where he did lie. 

An inner impulse rent the veil 
Of his old husk: from head to tail 
Came out clear plates of sapphire mail. 

He dried his wings: like gauze they grew; 

Through crofts and pastures wet with dew 
A living flash of light he flew. 

— Axdhew W ilson Science and Poetry, p. 
11. (Hnni., 1S8S. ) 

3504. TUTELAGE PROLONGED BY 

CIVILIZATION— A/oic Time Needed to Pre- 
pare for the More Complex Life. — Now it is 
owing to the necessity for having a certain 
number of the- more useful routes estab- 
lished before the babe can be trusted from 
its mother’s side that the delay of infancy 
is required. And even after the child has be- 
gun to practise the art of living for itself, 
time has still to be granted for many pur- 
poses — for new route-making, for becoming 
familiar with established thoroughfares, for 
practising upon obstacles and ingredients, 
for learning to perform the journeys quick- 
ly and without fatigue, for allowing acts 
repeated to accelerate and embody them- 
selves as habits. In the savage state, where 
the after-life is simple, the adjustments are 
made with comparative ease and speed; but 
as we rise in the scale of civilization the 
necessary period of infancy lengthens step 
by step, until in the case of the most highly 
educated man, where adjustments must be 
made to a wide intellectual environment, the 
age of tutelage extends for almost a quarter 
of a centurv. — Drummond Ascent of Man, 
ch. 8, p. 287. (J. 1’., 1000.) 

3505. TWINKLING OF STARS EX- 
PLAINED — Interference of JAght-v'avefi — Iri- 
descence of Striated Surfaces — The Colors 
of Mother-of-])rarl Transferred to Black 
Sealinff-irax. — ]»y interference in the earth’s 
atmosphere the light of a star, as shown 
by Arago, is self-extinguished, the twinkling 
of the star and the changes of color w’hich 
it undergoes being due to this cause. Look- 
ing at such a star through an opera-glass, 
and shaking the glass so as to cause the 
image of the star to j)ass rapidly over the 
retina, you produce a row of coloreA beads, 
the spaces between which correspond to the 
periods of extinction. Fine scratches drawn 
upon glass or polished metal reflect the 
waves of light from their sides; an<l some, 
being reflected from opposite sides of the 
same scratcli, interfere with and quench each 
other. But the obliquity of reflection which 
extinguishes the shorter waves does not ex- 


tinguish the longer ones, hence the phe^ 
noinena of color. These are called the colors 
of striated surfaces. They are beautifully 
illustrated by mother-of-pearl. This shell 
is composed of exceedingly thin layers, 
which, when cut across by the polishing 
of the shell, expose their edges and furnish 
the necessary small and regular grooves. 
The most conclusive proof that the colors 
are due to the mechanical state of the sur- 
face is to be found in the fact, established 
by Brewster, that by stamping the shell 
carefully upon black sealing-wax we trans- 
fer the grooves, and produce upon the wax 
the colors of mother-of-pearl. — ^Tyndall Lec- 
tures on Light, lect. 2, p. 92. (A., 1898.) 

3506. 

THROUGH 
Whale and 
law to be learned from the series of skele- 
tons in a natural-history museum is that 
through order after order of fishes, reptiles, 
birds, beasts, up to man himself, a common 
type or pattern may be traced, belonging 
to all animals which are vertebrate — that 
is, which have a back-bone. Limbs may 
still be recognized, tho their shape and 
service have changed, and tho they may even 
have dwindled into remnants, as if left not 
for use, but to keep up the old model. Thus, 
altho a perch’s skeleton differs so much 
from a man’s, its pectoral and ventral fins 
still correspond to arms and legs. Snakes 
are mostly limbU'ss, yet there are forms 
which connect tluMii with the quadrupeds, 
as, for instance, the boa-constrictor’s skele- 
ton shows a pair of rudimentary hind legs. 
The Greenland whale has no visible hind 
limbs, and its fore limbs are paddles or flip- 
pers; yet when dissected, the skeleton shows 
not only remnants of what in man would 
be the leg-bones, but the flipper actually 
has within it the set of bones which belong 
to the human arm and hand. It is popu- 
larly considered that man is especially dis- 
tinguished from the lower animals by not 
having a tail; yet the tail is plainly to be 
seen in the human skeleton, represented by 
the last tapering vertebrro of the spine. — 
Tylor Anthropology, ch. 2, p. 30. (A., 1899.) 

3507. UNANIMITY, CONVINCING 
POWER OF — Astronomy Trusted Because 
Astronomers Agree. — In order that this salu- 
tary ascendency over opinion should be exer- 
cised by the most eminent thinkers it is not 
necessary that they should be associated and 
organized. The ascendency will come of it- 
self when the unanimity is attained, witli- 
out w'hich it is neither desirable nor pos- 
sible. Tt is because astronomers agree in 
their teaching that astronomy is trusted, and 
not because there is an Academy of Science?! 
or a Royal Society issuing decrees or passing 
resolutions. — IVIiix Positive Philosophy of 
Auguste Comte, p.'91. (H. H. & Co., 1887.) 

3508. Spectrum Anal- 

ysis Universally Accepted as Trustworthy . — 
T‘do not know any more remarkable fact 


TYPE, COMMON, TRACED 
ALL VERTEBRATES—Lcf/sq/ 

Boa-constrictor. — The genera 1 
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in the psychology of belief than the univer- 
sality with which even the most wonderful 
— I might say the most romantic — results 
of spectrum analysis have been accepted as 
sober truth, not merely by the whole scien- 
tific world, but by the general public. And 
this universality is, 1 think, to be attributed 
to these two conditions: first, that the ab- 
solute concurrence of scientific men on this 
subject gives to their statements the value 
(if I may so express myself) of bank-notes, 
which any one may convert into the stand- 
ard gold bf personal knowledge merely by 
inquiring into the matter for himself; and 
secondly, that these results are additions 
to our previous knowledge, and do not run 
counter to any established beliefs. — Carpen- 
ter 'Nature and Man, lect. 7, p. 236. (A., 

1889.) 

3509. UNCERTAINTY INEVITABLE 

— Atmosphere of Venus Makes Exact Obser- 
vation of Transit Impossible. — [At the tran- 
sit of Venus, 1874] an appearance super- 
vened which took most observers by surprise. 
This was the illumination due to the atmos- 
phere of Venus. Astronomers, it is true, 
were not ignorant that the planet had, on 
previous occasions, been seen girdled with a 
lucid ring; but its power to mar observa- 
tions by the distorting eflfect of refraction 
had scarcely been reckoned with. It proved, 
liowever, to bo very great. Such was tlie 
dilliculty of determining the critical instant 
of internal contact, that (in Colonel Tup- 
man’s words) “ observers side by side, with 
adequate optical means, dilTered as much 
as twenty or thirty seconds in the times 
they recorded for phenomena which they 
have described in almost identical language/’ 
— Ci-EUKE History of Astronomy^ pt. ii, ch. 
6, p. 291. (Bl., 1893.) 

3510. UNIFICATION OF THE SCI- 

ENCES — Astronomy Needs ami Aids All Other 
Science — The Universe an Intellectually 
Consistent Whole. — The unification of the 
physical sciences is perhaps the greatest in- 
tellectual feat of recent times. The process 
has included astronomy; so that, like Bacon, 
she may now be said to have “ taken all 
knowledge” (of that kind) “for her prov- 
ince.” In return, she prolfers potent aid for 
its increase. Every comet that approaches 
the sun is the scene of experiments in the 
electrical illumination of rarefied matter, 
performed on a huge scale for our benefit. 
The sun, stars, and nebula; form so many 
celestial laboratories, where the nature and 
mutual relations of the chemical “ ele- 
ments ” may be tried by more stringent tests 
than sublunary conditions afford. The laws 
of terrestrial magnetism can be completely 
investigated only with the aid of a concur- 
rent study of the face of the sun. The posi- 
tions of the planets will perhaps one day 
tell us something of Impending droughts, 
famines, and cyclones. — Tlistory of 
Astronomy, int., p. 7, (Bl., 1893.) 


Truth 

Uniformity 


3511. UNIFORMITY OF NATURE— 

Ancient Sedimentary Deposits Like the Pres- 
ent — Geological Strata Forming Now. — The 
great bulk of the derivative rocks being of 
sedimentary origin, it is obvious that they 
must have been at the time of their forma- 
tion spread out in approximately horizon- 
tal layers upon the be<ls of ancient lakes 
and seas. This we are justified in believing 
by what we know of the accumulation of 
similar sediments in our own day. The 
wide flats of our river-valleys, the broad 
plains that occupy the sites of silted-up 
lakes, the extensive deltas of such rivers 
as the Nile, the Po, the Amazon, the Mis- 
sissippi, the narrow or wide belts of low- 
lying land which within a recent period have 
been gained from the sea, are all made up 
of various kinds of sediment arranged in 
gently inclined or approximately horizontal 
layers. Now, over considerable areas of the 
earth’s surface the derivative rocks show 
the same horizontal arrangement, a struc- 
ture which is obviously original. — Geikie 
Earth Sculpture, ch. 1, p. 7. (G. P. P., 

1898.) 

3512. Ancient Volcanic 

Action Like the Modern — Fertility and Hap- 
piness in the Intervals. — If we look at the 
vast masses of volcanic materials erupted 
in Miocene times in our own island and 
in Ireland, for example, we might be led 
to imagine that we have the indications 
of a veritable “ reign of fire,” and that the 
evidence points to a condition of things 
very different indeed from that which pre- 
vails at the present day. But [we must re- 
member] that these volcanic ejections are 
not the result of one violent effort, but are 
the product of numerous small outbreaks 
wliieli have been scattered over enormous 
periods of time. 

W hen we. examine with due care the lavas, 
tuffs, and other volcanic ejections which 
constitute sucli mountain masses as those 
of the Hebrides, of the Auvergne, and of 
Hungary, w«* find clear proofs tliat the an- 
cient Miocene volcanoes of these districts 
were clothed with luxuriant forests, through 
which wild animals roamed in the greatest 
alnindanoe. The intervals between the ejec- 
tions of successive lava-streams were often 
so great that soils were formed on the moun- 
tain slo})e, and streams cut deep ravines 
and valleys in them. — .Tudd Volcanoes^ oh. 9, 
p. 278. 1899.) 

3513. A Rex^ehiHon of 

the Immutability of God. — ^Tho chemist in 
his laboratory, as he questions Nature, may 
be almost said to put her to the torture 
when, tried in his hottest furnace, or probed 
by bis searching analysis to her innermost 
arcana, she by a spark or an explosion, or an 
effervescence, or an evolving substance, 
makes her distinct replies to bis investiga- 
tions. And ... in every quarter of the 
globe her answer is the Same — so that, let 
the experiment, tho a thousand times re- 
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pea ted, only be alike in all its circumstances, 
the result which cometh forth is as rigidly 
alike, without deficiency, and without del- 
ation. . . . But there is a God who liveth 
and sitteth there, and these unvarying re- 
sponses of Nature are all prompted by him- 
self, and are but the utterances of his im- 
iniitability. They are the replies of a God 
who never changes, and who hath adapted 
the, whole materialism of creation to the 
demonstration of it. The certainties of Na- 
ture and of science are, in fact, the vocables 
by which God announces his truth to the 
world; and when told how impossible it is 
that Nature can fluctuate, we are only told 
how impossible it is that the God of Nature 
can deceive us. — Chalmers Astroyiomical 
Discourses, suppl. disc. 1, p. 21.3. ( R. Ct.,1848. )' 

3514 . Interruptimi of— 

Eclipse of the Sun — Perplexity of Animals. 
— The effect of the waning light on animals 
[during an eclipse of the sun at Rio dc 
Janeiro, 1865] was very striking. The Bay 
of Rio is daily frequented by large numbers 
of frigate-birds and gannets, which at night 
fly to the outer islands to roost, while the 
carrion-crows (uruhus) swarming in the sub- 
urbs, and especially about the slaughter- 
houses of the city, retire to the mountains 
in the neighborhood of Tijuca, their line 
of travel passing over San Christovilo. As 
soon as the light began to diminish, these 
birds became uneasy; evidently conscious 
that their day was strangely encroached 
upon, they were uncertain for a moment how 
to act. Presently, however, as the darkness 
increased, they started for their usual night 
quarters, the water-birds flying southward, 
the vultures in a northwesterly direction, 
and they had all left their feeding-grounds 
before the moment of greatest obscurity ar- 
rived. They seemed to fly in all haste, but 
were not half-way to their night home when 
the light began to return with rapidly in- 
creasing brightness. Their confusion was 
now at its height. Some continued their 
flight towards the mountains or the harbor, 
others hurried back to the city, while others 
whirled about wholly uncertain what to do 
next. The reestablishment of the full light 
of noon seemed to decide them, however, 
upon making another day of it, and the 
whole crowd once more moved steadily to- 
ward the city. — Agassiz fhmrney in Brazil, 
ch. 2, p. 52. (H. M. & Go., ISfl’fl.) 

3515 . Maintained amid 

Contending Forres. — l^attle within battle 
must be continually recurring with varying 
success; and yet in the long run the forces 
are so nicely balanced that the face of Na- 
ture remains for long periods of time uni- 
form, tho assuredly the merest trifle would 
give the victory to one organic being over 
another. — Darwin Origin of Species, ch. 1, 
p. 67. (Burt.) 

3510 . Natural Laws Un- 

changed through All Ages — Limitations of 
the Doctrine. — The geological record informs 


us that the general laws of Nature have 
continued unchanged from the earliest peri- 
ods to which it relates' until the present 
day. This is the true “ uniformitarianism ” 
of geology which holds to the dominion of 
existing causes from the first: But it does 
not refuse to admit variations in the in- 
tensity of these causes from time to time, 
and cycles of activity and repose, like those 
that we see on a small scale in the seasons, 
the occurrence of storms, or the paroxysms 
of volcanoes. — Dawson Facts and Fancies 
in Modern Science, lect. 3, p. 111. (A. B. 

P. S.) 

3517. Slow Recognition 

of the Truth . — Woodward did not hesitate, 
in 1695, to teach that the entire mass of fos- 
siliferous strata contained in the earth’s 
crust had been deposited in a few months; 
and, consequently, as their mechanical and 
derivative origin was already admitted, 
the reduction of rocky masses into mud, 
sand, and pebbles, the transportation of the 
same to a distance, and their accumulation 
elsewhere in regular strata, were all assumed 
to have taken place with a rapidity un- 
paralleled in modern times. This doctrine 
was modified by degrees, in proportion as 
different classes of organic remains, such as 
shells, corals, and fossil plants, had been 
studied with attention. Analogy led every 
naturalist to assume that each full-grown 
individual of the animal or vegetable king- 
dom had required a certain number of 
months or yeats for the attainment of ma- 
turity, and the perpetuation of its species 
by generation; and thus the first approach 
was made to the conception of a common 
standard of time, witliout which there are 
no means whatever of measuring the com- 
parative rate at which any succession of 
events has taken place at two distinct peri- 
ods. This standard consisted of the aver- 
age duration of the lives of individuals of 
the same genera or families in the animal 
and vegetable kingdoms; and the multitude 
of fossils dispersed through successive strata 
implied the continuance of the same species 
for many generations. At length the idea 
that species themselves had had a limited 
duration arose out of the observed fact that 
sets of strata of different ages contained 
fossils of distinct species. Finally, the opin- 
ion became general that in the course of ages 
one assemblage of animals and plants had 
disappeared after another again and again, 
and new tribes had started into life to re- 
place them. — Lyell Principles of Oeologn, 
bk. i, ch. 10, p. 15.3. (A., 1854.) 

3518. UNION, CHEMICAL, VS. ME- 
CHANICAL— A Mixture Differs from a Coni- 
pound . — We cannot say that water eonsists 
of hydrogen and oxygen in the same sense 
that bread consists of flour, or sirup of su- 
gar, and mortar of lime. We must be very 
eareful not to transfer our ideas of com- 
position, drawn chiefly from the mixture.s 
we use in common life, directly to chemis- 
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try. In these mixtures the product partakes, 
to a greater or less degree, of the character 
of its constituents, which can be 'recognized 
essentially unchanged in the new material, 
but, in all instances of true chemical union 
and decomposition, tlie qualities of the sub- 
stances concerned in tlie process entirely 
disappear, and wholly different substances, 
with new qualities, appear in their place. 

— Cooke New Chemistry, lect. 5, p. 114. 
(A., 1899.) 

3511?. UNION, CLOSE, OF BODY 
WITH MIND — Bodily l*roctHHes Affected by 
Sensations. — Modern physiological psychol- 
ogy emphasizes the wonderfully delicate way 
in which the whole nervous mass responds 
to the slightest phases of change in all forms 
of e.xcitatioii, with accompanying modifica- 
tions of even the lowest possible phases of 
conscious mental life. Haller, for example, 
noticed that the noise from beating a drum 
increased the flow of blood from an open 
vein. Mosso observed that the approach of 
a lamp toward a patient whoso brain was 
exposed increased the volume of the brain 
substance. M. Payot claims to have seen 
the passage of a cloud over the sun increase 
the respiratory rhythm and pulse-rate of a 
sleeping infant. M. ror^' found that slight 
sensations of sound and smell sometimes 
affect a man^s dynamometric force. Schiff 
and Vulpian have observed the pupils of the 
eyes dilate under the influence of various 
forms of excitement. Experiments in reac- 
tion-time show that increasing the intensity 
of conscious states of sensation increases the 
volume of the blood in the forearm and hand 
with which the agent is reacting. — Ladd Psy- j 
etiology, ch. 3, p. 48. (S., 1899.) 

3520. UNION OF DANGEROUS SUB- 
STANCES IN SALT — Combination Harmless 
and Useful. — It is a curious fact in Nature 
that two such substances as chlorin and sodi- 
um, both of them so ditticult and dangerous 
to handle, should unite together to form such 
a useful and harmless compound as common 
salt. The important element in bleaching- 
powdor is the chlorin which it contains. It 
is extensively \ised in the manufacture of pa- 
per and in all other materials where bleach- 
ing is required. The object of combining it 
with lime, forming a chlorid of lime, is sim- 
ply to have a convenient method of holding 
the chlorin in a safe and convenient manner 
until it is needed for use. — Elisha Gray 
Nntiire\s l^liraclvs. vol. iii, ch. 21), p, 219. 
(P. IT. k H., 1900.) 

3521. UNION OF DISSIMILAR 
TRAITS — A Butcher among Song-binls — The 
Shrike — Hawk's Hill with Sparrow's Fool. 
— The marked difference in the temperament 
of birds is emphasized by finding among 
the song-birds, who feed on fruit, seeds, and 
in.sects, a bird who in his position and 
choice of food is truly hawklike. Shrikes 
are solitary, never assembling in flocks or 
associating with other birds. Their days 
are days of waiting, varied by a pounce upon 


some unfortunate field-mouse, or dash into 
a fiock of unsuspecting sparrows. But while 
•they resemble the hawks in these respects, 
their manner of capturing their prey differs 
from that of their larger prototypes. The 
.‘•hrike [or butcher-bird] has a hawk^s bill, 
but a sparrow^s foot, and, lacking the pow- 
erful talons which make so deadly a weapon, 
he captures his prey with his strong mandi- 
bles. Possibly it may be due to liis compara- 
tively weak feet that he pursues the singular 
custom of impaling his prey on some thorn 
or hanging it from a crot(!h, where he can 
better dissect it. — C’hapman Bird-Life, ch. 
7, p. 218. (A., 1900.) 

3522. UNION OF LABOR AND ART 

— Art here [in Italy] stood in close rela- 
tion with manual labor, and the artist was 
only distinguished from the manual laborer 
by higher intellectual gifts. — Kaat Leonar- 
do da Vinci als N aturforscher. (Translated 
for Scientific Side-Lights.) 

3523. UNION OF RIVERS — FTnte 

Averted by Nature's Compensation — Speed 
of Current Increased with Volume. — A ques- 
tion naturally arises, How the more tranquil 
rivers of the valleys and plains, flowing on 
comparatively level ground, can remove the 
prodigious burden which is discharged into 
them by their numerous tributaries, and by 
what means they are enabled to convey 
the whole mass to the sea ? If they had 
not this removing power their channels 
would be annually clicked up, and the val- 
leys of the lower country and plains at the 
base of mountain chains would be continual- 
ly strewed over with fragments of rock aT'd 
sterile sand. But tliis evil is prevented by 
a general law regulating the conduct of run- 
ning water — that two equal streams do not, 
when united, occupy a bed of double surface. 
Nay, the width of the principal river, after 
the junction of a trihutary, sometimes re- 
mains the same as before, or is even less- 
ened. The cause of this apparent paradox was 
long ago e.xplained by the Italian writers, 
who had studied the confluence of the Po 
and its feeders in the plains of Lombardy. 
The addition of a smaller river augments 
the velocity of the main stream, often in 
the same proportion as it does the quantity 
of water. Thus the Venetian branch of the 
Po sv, allowed up the Ferranesc branch and 
that of Panaro without any enlargement 
of its own dimensions. The cause of the 
greater velocity is, first, that after the 
union of tuo rivers the water, in place of 
the fiieiion of four shores, has only tliat of 
two to surmount; secondly, because the 
main body of the stream being farther <lis- 
laiit from the banks, flows on with less in- 
terruption; and lastly, because a- gnsiter 
quantity of water, moving more swift ly.iligs 
deeper into the river’s bed. By this beauti- 
ful adju.stinent the water which drains the 
interior country is made continually to oc- 
cupy less room as it approaches 'the sea; 
and thus the most valuable part of our con- 
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tinents, the rich deltas and great alluvial 
plains, are prevented from being constantly 
under water. — L yell Principles of Geology, 
ch. 14, p. 207. (A., 1854.) 

3524. UNION OF WEAKNESS AND 

STRENGTH — Plastic Bodies Weak Enough to 
Yield to an Influence — titrong Enough Not 
to Yield All at Qnce, — Gradual yielding [of 
plastic bodies] often saves the material from 
being disintegrated altogether. When the 
structure has yielded, the same inertia be- 
comes a condition of its comparative per- 
manence in the new form, and of the new 
habits the body then manifests. Plasticity, 
then, in the wide sense of the word, means 
the possession of a structure weak enough 
to yield to an influence, but strong enough 
not to yield all at once. Each relatively 
stable phase of equilibrium in such a struc- 
ture is marked by what we may call a new 
set of habits. Organic matter, especially 
nervous tissue, seems endowed with a very 
extraordinary degree of plasticity of this 
sort; so that we may without hesitation 
lay down as our first proposition the fol- 
lowing, that the phenomena of habit in liv- 
ing beings are due to the plasticity of the 
organic materials of w’hich their bodies are 
composed. — James Psychology^ vol. i, ch. 4, 
p. 104. (11. 11. & Co., 1800.) 

3525. UNITY AMID DIVERSITY— 

Disease Reveals Correlation of Parts of an 
Organism, — The truth is that all the parts 
of an organism are bound together as one 
whole by a pervading system of correla- 
tions as intricate as they are obscure. When 
the organism is in health, and all its parts 
are working in harmony, the wonder of 
these correlations is not i)erceived. But they 
are brought out in a marked degree by the 
phenomena of disease, and also by the 
phenomena of monstrosity or malformation. 
The “ sympathy ’’ which the most distant 
and apparently unconnected parts of an or- 
ganism show with each other, when one 
of them is affected bj/ disease, is the index 
of correlations whose nature is utterly be- 
yond the reach of our anatomy. — Argyll 
Reign of Law, cli. 5, p. 147. (Burt.) 

3520. Physics and Meta- 

physics Complementary, Not Antagonistic, 
— Thus we arrive at the singular result 
that, of the two paths opened up to us in 
the “ Discourse upon Method,” the one leads, 
by way of Berkeley and Hume, to Kant 
and idealism; while the other leads, by way 
of De la Mettrie and Priestley, to modern 
physiology and materialism. Our stem di- 
vides into two main branches, which grow 
in opposite ways, and bear flowers which 
look as different as they can well be. But 
each branch is sound and liealthy, and has 
as much life and vigor as the other. If a 
botanist found this state of things in a new 
plant, I imagine that he might be inclined 
to think that his tree was moncecious — that 
the flowers were of different sexes, and that. 


so far from setting up a barrier between 
the two branches of the tree, the only hope 
of fertility lay in bringing them together. 
I may be taking too much of a naturalist’s 
view of the ease, but I must confess that this 
is exactly my notion of what is to be done 
with metaphysics and physics. Their dif- 
ferences are complementary, not antagonis- 
tic; and thought will never be completely 
fruitful until the one unites with the 
other. — Huxley Lay Sermons, serm. 14, p. 
337. (G. P. P., 1890.) 

3527. Uniform Motion 

of Playlets and Satellites — One Common 
Impulse Affecting All. — All the planets trav- 
el the same way round. This is true not 
only of the eight primary planets, but of the 
asteroids, now more than a hundred and 
thirty in number. Again, all the secondary 
planets or satellites travel the same way 
round ( this direction of revolution being the 
same as that in which the planets revolve 
round the sun) — except the satellites of 
Uranus, which, however, can hardly be said 
to have any direction of motion with refer- 
ence to the general level in which the plan- 
etary system circuits, for they travel in 
planes nearly square to that level. Lastly, 
as respects direction of motion, all the plan- 
ets whose rotation has been observed, in- 
cluding our earth and the moon, and the 
sun also, rotate on their axes in the same 
direction. It must be understood that this 
direction is one and the same for all these 
motions — the rewolutions of the planets 
around the sun, of the satellites round the 
planets, and of the planets on their axes. 
It seems natural to infer that the uniform- 
ity is the result of some general condition 
affecting the whole scheme from the begin- 
ning. — Proctor Expanse of Heaven, p. 179. 
(T.. O. &Co., 1897.) 

3528. Various Adjust- 

ments Accomplish a Single End — Insects 
Compelled to Fertilize Orchids, — Thus the 
use of all the parts of the flower (namely, the 
inflected edges, or the polished inner sides 
of the labellum — the two orifices and their 
position close to the anthers and stigma — 
the large size of the medial rudimentary 
stamen) are rendered intelligible. An in- 
sect which enters the labellum is thus com- 
pelled to crawl out by one of the two nar- 
row passages, on the sides of which the 
])ollen masses and stigma are placed. We 
have seen that exactly the same end is 
gained in the case of Coryanthes by the 
labellum being half filled witlfi secreted fluid ; 
and in the case of Pterostylis and some 
other Australian orchids by the labellum 
being irritable, so that when touched by an 
entering insect it shuts up the flower, with 
the exception of a single narrow passage. — 
Darwin Fertilization of Orchids, ch. 8, p- 
231. (A., 1898.) 

3529. “UNITY” BECOMES A 
SNARE — Systernaiizing Overdone — Perfection 
by Diversity, — The fons errorum in M. 
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Comte’s later speculations is this inordinate 
demand for “ unity ” and “ systematization.” 
This is the reason why it does not suffice to 
him that all should be ready, in case of 
need, to postpone their personal interests 
and inclinations to the requirements of the 
general good; he demands that each should 
regard as vicious any care at all for his 
personal interests, except as a means to the 
good of others — should be ashamed of it, 
should strive to cure himself of it, because 
his existence is not “ systematized,” is not 
in complete unity,” as long as he cares 
for more than one thing. The strangest part 
of the matter is that this doctrine seems 
to M. Comte to be axiomatic. That all per- 
fection consists in unity, he apparently con- 
siders to be a maxim which no sane man 
thinks of questioning. It never seems to en- 
ter into his conceptions that any one could 
object ah initio, and ask why this universal 
systematizing, systematizing, systematizing ? 
Why is it necessary that all human life 
should point but to one object, and be culti- 
vated into a system of means to a single 
end? May it not be the fact that mankind, 
who, after all, are made up of single hu- 
man beings, obtain a greater sum of happi- 
ness when each pursues his own, under the 
rules and conditions required by the good 
of the rest, than when each makes the good 
of the rest his only object, and allows him- 
self no personal pleasures not indispensable 
to the preservation of his faculties? The 
regimen of a blockaded town should be cheer- 
fully submitted to when high purposes re- 
quire it, but is it the ideal perfection of 
human existence? — Mill Positive Philos- 
ophy of Auguste Comte, p. 127. (H. H. & 

Co., 1887.) 

3530. UNITY, LOWER VS. HIGHER 

— Position of Agnosticism. — [The] funda- 
mental inconsistency in the agnostic philos- 
ophy becomes all the more remarkable when 
we find that the very men who tell us that 
we are not one with anything above us arc 
the same who insist that we are one with 
everything beneath us. Whatever there is in 
us or about us which is purely animal we 
may see everywhere; but whatever there is 
in us purely intellectual and moral we del- 
ude ourselves if we think Ave see it anywhere. 
There are abue.dant homologies between our 
bodies and the bodies of the beasts, but there 
are no homologies between our minds and 
any mind which lives and manifests itself 
in Nature. Our livers and our lungs, our 
vertebiue and our nervous systems, are iden- 
tical in origin and in function with those 
of the living creatures round us; but there 
is nothing in Nature or above it which 
corresponds to our forethought, or design, 
or purpose — to our love of the good or our 
admiration of the beautiful — ^to our indig 
nation with the wicked, or to our pity for 
the suffering and the fallen. 1 venture to 
think that no system of philosophy that has 
ever been taught on earth lies under such a 


weight of antecedent improbability ; and this 
improbability increases in direct proportion 
to the success of science in tracing the unity 
of Nature, and in showing step by step how 
its laws and their results can be brought 
more and more into direct relation with the 
mind and intellect of man. — A rgyll Unity 
of Nature, ch. 8, p. 100. (Burt.) 

353 1 . UNITY OF ALL KNOWLEDGE 

— ^The truth is that there is no branch of 
human inquiry, however purely physical, 
which is more than the word branch ” 
implies; none which is not connected through 
endless ramifications Avith cA'ery other, and 
especially that Avhich is the root and center 
of them all. If He who formed the mind 
be one Avith Him who is the Orderer of all 
things concerning which that mind is occu- 
pied, there can be no end to the points of 
contact betAveen our different conceptions 
of them, of Him, and of ourselves. — A rgyll 
Reign of Law, ch. 2, p. 3o. (Burt.) 

3532. UNITY OF LANGUAGE 
WRONGLY INFERRED~-7/i8ton/ Told in 

lionowed Words — Intercourse of Nations , — 
Before now a writer has proved to his OAvn 
satisfaction that Turkish, Arabic, and Per- 
sian are all branches of one primitive lan- 
guage, his argument being that the Turks 
call a man adnnt, as the Arabs call the first 
man, and a father pader, which is like the 
Persian Avord. The fact is true enough, but 
what the argument omits to notice is that 
the Turks have been for ages enriching their 
oAvn barbaric language by taking wwds 
from the cultured Arabic and Persian, and 
adam and pader are such lately borroAved 
Avords, not pliilologically Turkish at all, 
liorroAved Avords like these are indeed A’alu- 
able evidence, but what they prove is not the 
common origin of languages — it is inter- 
course between the nations speaking them. 
They often give the cleAV to the country 
from Avhieli some new produce Avas obtained, 
or some ncAV instrument, or idea, or insti- 
tution Avas learned. Thus in English it is 
seen by the A’ery AA'ords how Italy furnished 
us AA’ith o/x /•(/, sonata, chiaroscuro, Avhile 
Spain gaA’e gallina and mulatto; hoAv from 
the Hebrews Ave haA'e sahbath and jubilee, 
from the Arabs ^cro and magazine, Avhile 
Mexico has supplied chocolate and tomato, 
Haiti hammock and hurricane, Peru guano 
and guinin, and CAdi the languages of the 
South Sea Islands are representt'd by ta- 
boo and tatoo. But in all this there is not 
one particle of evidence that any one of 
these languages is sprung from the same 
family with any other. — T ylor Anthropol- 
ogy, ch. 6, p. 1,^4. (A., 1890.) 

3533. UNITY OF MAN WITH LOW- 
ER NATURE — A Renefieent Provision. 

It is because of the composition of our 
body that the animals and plants around 
us are capable of ministering to our support 
— ^that the common air is to us the very 
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breath of life, and that herbs and minerals 
in abundance have either poisoning proper- 
ties or healing virtue. — Argyll Unity of 
ture, oh. 2, p. 28. (Burt.) 

3534. UNITY OF MANKIND— Lifce- 

ncs.9. Menial and Bodily , of All Human 
Races , — Now if, as some have thought, the 
negroes, Mongolians, whites, and other races 
were distinct species, each sprung from a 
separate origin in its own region, then the 
peopling of the globe might require only a 
moderate time, the races having only to 
spread each from its own birthplace. But 
the opinion of modern zoologists, whose study 
of the species and breeds of animals makes 
them the best judges, is against this view of 
several origins of man, for two principal 
reasons. First, that all tribes of men, from 
the blackest to the whitest, the most savage 
to the most cultured, have such general like- 
ness in the structure of their bodies and the 
working of their minds as is easiest and best 
accounted for by their being descended from 
a common ancestry, however distant. Sec- 
ond, that all the human races, notwithstand- 
ing their form and color, appear capable of 
freely intermarrying and forming crossed 
races of every combination, such as the mil- 
lions of mulattos and mestizos sprung in 
the New World from the mixture of Euro- 
peans, Africans, and native Americans; this 
again points to a common ancestry of all the 
races of man. We may accept the theory 
of fte unity of mankind as best agreeing 
with ordinary experience and scientific re- 
search. — T ylor Anthropology, ch. 1, p. 5. 
(A., 1899.) 

3535. Proof that Variety 

Is Consistent ivitfi t.’omnion Origin — Man's 
Comma nd of the Whole Habitable Globe . — 
1 may refer the reader to the writings of 
Blumenbach, Prichard, Lawrence, and more 
recently Latham for convincing proofs that 
the varieties of form, color, and organization 
of different races of men are perfectly con- 
sistent with the generally received opinion 
that all the individuals of the species have 
originated from a single pair; and, while 
they exhibit in man as many diversities of 
a physiological nature as appear in any 
other species, they confirm also the opinign 
of the slight deviation from a common stand- 
ard of which species are capable. 

The power of existing and multiplying 
in every latitude, and in every variety of 
situation and climate, which has enabled 
the great human family to extend itself over 
the habitable globe, is partly, says Law- 
rence, the result <jf physical constitution, 
and partly of the mental prerogfitive of 
man. If he did not possess the most en- 
during and flexible corporeal frame, his arts 
would not enable him to be the inhabitant 
of all climates, and to brave the extremes 
of heat and cold and the other destructive 
influences of local situation. Yet, notwith- 
standing this flexibility of bodily frame, we 
find no signs of indefinite departure from 


a common standard, and the intermarriages 
of individuals of the most remote varieties 
are not less fruitful than between those of 
the same tribe. — L yell Principles of Geol- 
ogy, bk. iii, ch. 36, p. 609. (A., 1854.) 

3530 . The Crossing of 

Dissimilar Races. — It may be strongly argued 
. . . that not only do the bodily and 

mental varieties of mankind blend gradually 
into one another, but that even the most 
dissimilar races can intermarry in all di- 
rections, producing mixed or sub-races which, 
when left to themselves, continue their own 
kind. Advocates of the polygenist theory, 
that there are several distinct races of man, 
sprung from independent origins, have de- 
nied that certain races, such as the English 
and native Australians, produce fertile half- 
breeds. But the evidence tends more and 
more to establish crossing as possible be- 
tween all races, which goes to prove that 
all the varieties of mankind are zoologically 
ol one species. — Tylor Anthropology, ch. 3, 
p. 85. (A., 1899.) 

3537. UNITY OF NATURE— [The] 
substitution or repetition of similar and 
almost identical forms, in regions that are 
separated from each other by seas or wide 
intervening tracts, is a wonderful law of 
Nature. It prevails even in the rare.st forms 
of the floras. — Hi:mroli)T Views of Xaturc, 
p. .317. (Bell, 1896.) 

3538. A Mental Concept 

tion — Theory of Development the Perception 
of a Plan . — All theories of development have 
been simply attempts to suggest the manner 
in which or the physical process by means 
of which this ideal continuity of type and 
pattern has been preserved. But whilst 
all these suggestions have been in the high- 
est degree uncertain, some of them violently 
absurd, the one thing which is certain is 
the fact for which they endeavor to account. 
And what is that fact? It is one which be- 
longs to the world of mind, not to the world 
of matter. When Professor Owen tells us, 
for example, that certain jointed bones in 
the whale’s paddle are the same bones whicli 
in the mole enable it to burrow, wdiich in 
the bat enable it to fly, and in man consti- 
tute his hand, with all its wealth of func- 
tions, he does not mean that physically and 
actually, they are the same bones, nor that 
tliey have the same uses, nor that they ever 
have been or ever can be transferable from 
one kind of animal to another. He means 
that in a purely ideal or mental conception 
of the plan of all vertebrate skeletons these 
bones occupy the same relative place — rela- 
tive, that is, not to origin or use, but to the 
plan or conception of that skeleton as a 
Avhole. — Argyll Reign of Law, ch. 1, p. 19. 

( Burt.) 

3530 . Apprehended by 

Savage — Recognition of One Great, Unseen 
Power. — We find even among the most sav- 
age nations (as my own travels enable me 
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to attest) a certain vague, terror-stricken 
sense of the all-powerfiu unity of natural 
forces, and of the existence of an invisible, 
spiritual essence manifested in these forces, 
whether in unfolding the flower and matur- 
ing the fruit of the nutrient tree, in up- 
heaving the soil of the forest, or in rending 
the dlouds with the might of the storm. 
We may here trace the revelation of a bond 
of union, linking together the visible world 
and that higher spiritual world which es- 
capes the grasp of the senses. — Humboldt 
Cosmos, vol. i, int., p. 36. (H., 1897.) 

3540. Evaporation of 

Solids, as Ice and Metals. — Metals, and prob- 
ably all solids, evaporate at ordinary tem- 
peratures. It has long been known that ice 
evaporates very rapidly, and now it is found 
that metals do the same, and the evapora- 
tion can be detected at temperatures far 
below their melting-points. All those curi- 
ous phenomena give us new ideas as to the 
constitution of matter, and lead us to the 
conclusion that the extreme mobility of the 
molecules of gases has its analogue in liq- 
uids and even in solids. The flow of metals, 
their diffusion into other metals, and their 
evaporation, lead to the concdusion that a 
proportion of their molecules must possess 
considerable mobility, an<l when these reach 
the surface they arc enabled to escape either 
into other bodies in contact with them or 
into the atmosphere. This proportion of 
rapidly moving molecules gives to solids 
some of the characteristics of liquids and 
of gases. — WAI.LACE The Wonderful Centuru, 
ch. 7, p. 57. (1). M. & Co., 1890.) 

3541 . Familiar Birds or 

Floicers in Strange Lands — Arctic Lichen 
under Shadow of Palm. — In all regions, how- 
ever far away from his own home, in the 
midst of a fauna and flora entirely new to 
him, the traveler is startled occasionally 
by the song of a bird or the sight of a flower 
so familiar that it transports liim at once 
to woods where every tree is like a friend 
to him. It seems as if something akin to 
what in our own men till experience we call 
reminiscence or association existed in the 
workings of Nature; for tho the organic 
combinations are so distinct in different 
climates and countries, they never wholly 
exclude each other. Every zoologicjil and 
botanical province retains .some link which 
binds it to all the rest, and makes it part 
of the general harmony. The arctic lichen 
is found growing under the shadow of the 
palm on the rocks of the tropical sierra, and 
the song of the thrush and the tap of the 
woodpecker mingle with the sharp, discord- 
ant cries of the parrot and paroquet. — Agas- 
siz Geological Sketches, ser. ii, p. 188. (H. 

& Co., 1896.) 

3542 . Is Man an Ex- 
ception have only to observe, in the 

first ^ place, the strange and anomalous 
position in which it [t. €., the assump- 


tion that in the system of Nature, as thus 
seen and known, there are no phenomena 
due to mind having any analogies with 
our own] places man. As regards at 
least the higher faculties of his mind, he 
is allowed no place in Nature, and no fellow- 
ship with any other thing or any other 
being outside of Nature. He is absolutely 
alone — out of all relation with the universe 
around him, and under a complete delusion 
when he sees in any part of it any mental 
homolog* es with his own intelligence, or with 
his own will, or with his own affections. 
Does this abvsolute solitariness of position as 
regards the higher attributes of man — does 
it sound reasonable, or possible, or consist- 
ent with some of the most fundamental con- 
ceptions of science? How, for example, does 
it accord with that great conception whose 
truth and sweep become every day more ap- 
parent — the unity of Nature? — A rgyll Vni- 
ty of NaturCf ch. 8, p. 165. (Burt.) 

3543 . Magnetism Appar- 

enlly Universal as Gravitation. — This proc- 
ess of unification of the cosmos . . . was 

carried no further until the fact unexpected- 
ly emerged from a vast and complicated 
mass of observations, that the magnetism of 
the earth is subject to subtle infiuenees, 
emanating, certainly, from some, and pre- 
sumably . . . from all of the heavenly 

Imdies; the inference being thus rendered at 
least plausible that a force not les^ uni||er- 
sal than giavity itself, but with wlTosc 
modes of opera! ion we are as yet unacquaint- 
ed, pervades the universe, and forms, it 
might be said, an intangible bond of sympa- 
thy hetvreen its parts. Now for the inves- 
tigation of this influence two roads are 
open. It may be pursued by observation 
either of the bodies from which it emanates, 
or of the otTeets which it produces — that 
is to say, either by the astronomer or by 

; the physicist, or, better still, by both con- 
eiirrently. Their acquisitions are mutually 
profitable: nor ean either be considered as 
independent of the other. Any important 
accession to knowledge respecting the sun, 
for example, may be expected to cast a re- 
flected light on the still ob.seure subject 
of terrestrial magnetism ; while discoveries 
in magnetism or its alter ego electricity 
must profoundly affect solar inquiries. — 
(T.erke History of Astronomy, pt. ii, cli. 1, 
p. 175. (Bl., 1893.) 

3544 . Microscopic Reve- 

lations of Minutest Cell Join with Telescopic 
Study of Sun and Stars. — To the scientifle 
worker no subject is too vast for his re- 
search, no object so minute as to be un- 
worthy of his most patient study. In some 
. . . inquiries concerning the nature of 

volcanic action we shall be led to an inves- 
tigation of the phenomena displayed in the 
.sun, moon, comets, and other great bodies 
of the universe; but another road to truths 
of the same grandeur and importance is 
found ... in an examination of the. 
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mode of development of crystallites, and a 
study of the materials contained in the mi- 
croscopic cavities of the minutest crystals. 
— Judd Volcanoes, ch. 3, p. 66. (A., 1899.) 

3 ^ 45 . One Plan in Struc- 

ttirc of Diverse Animals — Leg and Jaw of 
Young Lobster Indistinguishable. — [Thej 
study of development proves that the doc- 
trine of unity of plan is not merely a fancy, 
that it is not merely one way of looking at 
the matter, but that it is the expression of 
deep-seated, natural facts. The legs and 
jaws of the lobster may not merely be re- 
garded as modifications of a common type — 
in fact and in Nature the^^ are so — the leg 
and the jaw of the young animal being at 
first indistinguishable. — Huxley Lay Ser- 
mons, serin. 6, p. 101. (A., 1895.) 

3540 . The Conservation 

of Energy — All Forces May Be One. — It may 
be that all natural forces are resolvable into 
some one force; and indeed in the modern 
doctrine of the correlation of forces an idea 
which is a near approach to this has al- 
ready entered the domain of science. It may 
also be that this one force, into which all 
others return again, is itself but a mode 
of action of the divine will. But we have 
no instruments whereby to reach this last 
analysis. — Argyll Reign of Law, ch. 3, p. 
76. (Burt.) 

547 . The Koamoa . — 

system of Nature in which we live 
impresses itself on the mind as one system. 
It is under this impression that we speak 
of it as the “ universe.” It was under the 
same impression, but with a conception spe- 
cially vivid of its order and its beauty, that 
the Greeks called it the “ kosmos.” By such 
words as those we mean that Nature is one 
whole — a whole of which all the parts are 
inseparably united — joined together by the 
most curious and intimate relations, which 
it is the highest work of observation to 
trace, and of reason to understand. — Ar- 
gyll Unity of Nature, ch. 1, p. 1, (Burt.) 

3548 . The One Great 

Lesson of Modern Science. — What is the phil- 
osophic purport of these beautiful and sub- 
lime discoveries with which the keen insight 
and patient diligence of modern students of 
science are beginning to be rewarded? What 
is the lesson that is taught alike by the cor- 
relation of forces, by spectrum analysis, by 
the revelations <if chemistry as to the subtle 
behavior of molecules inaccessible to the eye 
of sense, by the astronomy that is beginning 
to sketch tin* physi(;al history of countless 
suns in the firmament, by the paleontology 
which is slojvly unraveling the Venders of 
past life upon the earth through millions 
of ages? What is the grand lesson that is 
taught by all this? It is the lesson of the 
unity of Nature. To learn rightly is to 
learn that all the things that we can see 
and know in the (*ouTse of our life in this 
^world arc so intimatelv woven together that • 


nothing could be left out without reducing 
the whole marvelous scheme to chaos. — 
Fiske Through Nature to God, pt. i, ch. 4, 
p. 23. (H. M. & Co., 1900.) 

3549 . UNITY OF ORIGIN OF EACH 

ORGANISM — Distribution from a Single Cen- 
ier. — The most important principle from 
which we must start in chorology, and of the 
truth of which we are convinced by due 
examination of the theory of selection, is 
that, as a rule, every animal and vegetable 
.species has arisen only once in the course 
of time and only in one place on the earth 
— its so-called “ center of creation ” — by 
natural .selection. I .share this opinion of 
Darwin’s unconditionally, in respect to the 
great majority of higher and perfect or- 
ganisms, and in respect to most animals 
and plants in which the division of labor, or 
differentiation of the cells and organs of 
which they are composed, has attained a 
certain stage. For it is quite incredible, or 
could at best only be an exceedingly rare 
accident, that all the manifold and compli- 
cated circumstances — all the different con- 
ditions of the struggle for life which in- 
fluence the origin of a new species by 
natural selection — should have worked to- 
gether in exactly the same agreement and 
combination more than once in the earth’s 
history, or should have been active at the 
same time at several different points of the 
earth’s surface. — Haeckel History of Cre- 
ation, vol. i, ch. 14, p. 166. (K. P. & Co., 

1899.) 

3550 . UNITY OF PERFECTION AND 

HAPPINESS— P/ecwwre and Pain — Delight of 
Abundant Spontayicous Activity. — Human 
perfection and human happiness coincide, 
and thus constitute, in reality, but a single 
end. For as, on the one hand, the perfection 
or full development of a power is in pro- 
portion to its capacity of free, vigorous, and 
continued action, so, on the other, all pleas- 
ure is the concomitant of activity; its de- 
gree being in proportion as that activity 
is spontaneously intense, its prolongation in 
proportion as that activity is .spontaneously 
continued; whereas, pain arises either from 
a faculty being restrained in its spontaneous 
tendency to action, or from being urged 
to a degree, or to a continuance of energy 
beyonjJ tlie limit to which it of itself freely 
tends. To promote our perfection is thus 
to promote our happiness; for to cultivate 
fully and harmoniously our various facul- 
ties is simply to enable them by e.xercise 
to energize longer and stronger without 
painful effort — that is, to afford us a larger 
amount of a higher quality of enjoyment.-^ 
Hamilton Metaphysics, lect. 2, p. 15. (G. 

& L.. 18.59.) 

.3551. UNITY OF TENDENCY OF 
CERTAIN EPOCHS— TAe Fifteenth Centuni 
in Diseorery . — The fifteenth century belong- 
to those remarkable epochs in which all tin* 
efforts of the mind indicate one determined 
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and general character, and one unchanging 
striving toward the same goal. The unity 
of this tendency, and the results by which 
it was crowned, combined with the activity 
of whole races, give to the age of Columbus, 
Sebastian Cabot, and Gama, a character both 
of grandeur and enduring splendor. In the 
midst of two different stages of human 
culture the fifteenth century may be regard- 
ed as a period of transition which belongs 
both to the Middle Ages and to the begin- 
ning of more recent times. It is the age 
of the greatest discoveries in space, embra- 
cing almost all degrees of latitude and all 
elevations of the earth’s surface. While 
this period doubled the number of the works 
of creation known to the inhabitants of 
Europe, it likewise offered to the intellect 
now and powerful incitements toward the 
improvement of natural sciences, in the 
departments of physics and mathematics. — 
Humboldt Cosmos, vol. ii, pt. ii, p. 228. 
(H., 1897.) 

3552. UNITY OF THE SCIENCES- 

Perhaps All Elements One — AlchemisVs 
Dream May Coinc True . — Every important 
discovery establishes a closer kinship be- 
tween the sciences. The time has already 
come when to know any one of the sciences 
thoroughly it is necessary to know the rest : 
in fact, all the so-called natural sciences 
are different branches of one great science. 
It is doubtless true that there is but one 
energy, and it may be that there is but 
one element of matter out of which all the 
various so-called elements come. — Elisha 
Gray Nature*s Miracles^ vol. ii, ch. 20, p. 
170. (F. H. & II., 1900.) 

3553. UNITY OF THE UNIVERSE 

— It is every day becoming more and more 
clear that our earth is bound by ties of the 
closest resemblance to the other members 
of that family of worlds to which it belongs, 
and that the materials entering into their 
constitution and the forces operating in all 
are the same. . . . There are the strongest 
grounds for believing the interior of our 
globe to consist of similar materials to those 
found in the small planetary bodies known 
as meteorites. That the comets are merely 
aggregations of such meteorites, and that 
the planets differ from them only in their 
greater dimensions, may be regarded as 
among the demonstrated conclusion^ of the 
astronomer. The materials found most abun- 
dantly in meteorites and in the interior of 
our globe are precisely the same as those 
which are proved to exist in an incandescent 
state in our sun. Hence we are led to con- 
clude that the whole of the bodies of the 
solar system are composed of the same 
chemicaT elements. — Judd Volcanoes, ch. 12, 
p. 300. (A., 1899.) 

3554. — Continuity of the 

haw of Gravitation through All Worlds . — 
The most striking examples of the continu- 
ousness of law are, perhaps, those furnished 
hy astronomy, especially in connection with 


the more recent applications of spectrum 
analysis. Dut even in the ease of the sim- 
pler laws the demonstration is complete. 
There is no reason apart from continuity 
to expect that gravitation, for instance, 
should prevail outside our world. Hut 
wherever matter has been detected through- 
out the entire universe, whether in the 
form of star or planet, comet or meteorite, 
it is found to obey that la\v. “ If there 
were no other indication of unity than this 
it would be almost enough. For the unity 
which is implied in the mechanism of the 
heavens is indeed a unity which is all-era- 
bracing and. complete. The structure of our 
own bodies, with all that depends upon it, 
is a structure governed by and therefore 
adapted to the same force of gravitation 
which has determined the form and the 
movements of myriads of worlds. E^very 
part of the human organism is fitted to con- 
ditions which would all be destroyed in a 
moment if the forces of gravitation were 
to change or fail. — Drummoxd Natural Laio 
in the Spiritual World, p. 30. (H. Al.) 

3555. Earthly Elements 

Found in Far-off Stars — Aide ha ran . — The 
light of this star [Aldebaran] is of a pale 
red. Seen in the spectroscope it presents 
at a glance a great number of strong lines, 
particularly in the orange, green, and blue. 
The positions of about seventy of these lines 
have been measured, and coincidences have 
been found with the spectra of sodium, f§ag- 
nesium, hydrogen, calcium, iron, bismuth, 
tellurium, antimony, and mercury. Seven 
other elements have been compared with 
this star, namely — nitrogen, cobalt, tin, lead, 
cadmium, lithium, and barium: but no co- 
iimidence has been observed. — Flammariox 
Popular xXstronomy, bk. vi, ch. 6, p. 608. 
(A.) 

3550. Gravitation Holds 

through Boundless Space . — In the front rank 
of all ... is tlie law of gravitation. 
The celestial bodies, as you all know’. Moat 
and move in infinite space. Compared with 
the enormous distances between them, each 
«)f us is but as a grain of dust. Tlic nearest 
fixed stars, viewed even under the most 
pow’erful magnification, have no visible di- 
ameter; and wo may he sure that even our 
sun, looked at from the nearest fixed stars, 
would only appear as a single luminous 
point, seeing that the masses of those stiirs, 
ill so far as they have been determined, have 
not lM‘en found to be materially different 
from that of the sun. But, notwithstanding 
these enormous distances, there is an invis- 
ible tie between them which connects them 
together, and brings them in mutual in- 
terdependence. This is tlie force qf gravi- 
tation with which all heavy masses attract 
each other. We know’ this force as grav- 
ity when it is operative between an earthly 
body and the mass of our earth. The force 
w'bich causes a body to fall to the ground 
is none other than that which continually 
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compels the moon to accompany the earth 
in its path round the sun, and which keeps 
the earth itself from lleeing off into space, 
away from the sun. — H elmholtz Popular 
Lectures, leet. 4, p. 145. (L. G. & Co., 1898.) 

3557. Laws of Gravita- 

tion and of Chemistry the Same through 
Farthest /S'pace.-^That a science of stellar 
chemistry should not only have become pos- 
sible, but should already have made ma- 
terial advances, is assuredly one of tlie most 
amazing features in the swift progi*ess of 
knowledge our age has witnessed. Custom 
can never blunt the wonder with which 
w’e must regard the achievement of compel- 
ling rays emanating from a source devoid 
of sensible magnitude through immeasurable 
distance, to reveal, by its peculiarities, the 
composition of that source. The discovery 
of revolving double stars assured us that the 
great governing force of the planetary move- 
ments, and of our own physical existence, 
sways equally the courses of the farthest 
suns in space; the application of prismatic 
analysis certified to the presence in the 
stars of the familiar materials, no less of 
the earth we tread, than of the human bod- 
ies built up out of its dust and eireum- 
ainbient vapors. — Clerke History of As- 
tronomy, pt. ii, ch. 12, p. 450. (Bl., 1893.) 

3558. Sodium Found in 

Spectrum of a Comet. — Comet Wells [in its 
circuit], approached its [the sun’s] sur- 
face within little more than five million 
miles on June 10, 1882; and it is not doubt- 
ful that to this circumstance the novel fea- 
ture in its incandescence was due. During 
the first half of April its spectrum was of the 
normal type, tho the carbon bands were un- 
usually w’eak ; but with increasing vicinity 
to the sun they died out, and the entire 
light seemed to become concentrated into a 
narrow, unbroken, brilliant streak, hardly 
to be distinguished from the spectrum of a 
star. This unusual behavior excited atten- 
tion, and a strict watch was kept. It was 
rewarded at the Dunecht Observatory, May 
27, by the discernment of what had never 
before been seen in a comet — the yellow 
ray of sodium. By June 1 this had kindled 
into a blaze overpowering all other emis- 
sions. The light of the comet was practical- 
ly monochromatic; and the image of the 
entire head, with the root of the tail, could 

* be observed, like a solar prominence, depict- 
ed, in its new saffron vesture of vivid illu- 
mination, within the jaws of an open slit. — 
Clerke History of Ast ronomy, pt. ii, ch. 11, 
p. 431. (Bl.. 1893.) 

3559. UNITY, VISIBLE AND TAN- 
GIBLE — Jjumdniferous Ether a Solid — The 
Crystalline Orh of Poetry. — Sir J. TIerschel 
has declared that tlie lundniferous ether 
must be conceived of not as an air, nor as a 
fluid, hut rather as a solid — “ in Hi is sense, 
at least, that its particles cannot be sup- 
posed as capable of interchanging places, or 
of bodily transfer to 'my measurable dis- 


tance from their own special and assigned 
localities in the universe.” Well may Sir 
J. Herschel add that “this will go far to 
realize* (in however unexpected a form) the 
ancient idea of a crystalline orb.” And thus 
the wonderful result of all investigation is 
that this earth is in actual rigid contact 
wdtli the most distant worlds in space — 
in rigid contact, that is to say, through a 
medium which touches and envelops all, and 
which is incessantly communicating from 
one world to another the minutest vibra- 
tions it receives. — Argyll Unity of Nature, 
ch. 1, p. 8. (Burt.) 

3500. UNIVERSALITY OF DEEP- 
SEA LIFE — No Part of the Ocean Azoic . — 
As soon as it became clear to naturalists 
that there is no part of the ocean, however 
deep it may be, that deserves the name 
“ azoic,” but that almost every part has :i 
fauna of greater or less density, the prob- 
lem of the origin of this fauna presented 
itself. — H ickson Fauna of the Deep Sea, 
ch. 3, p. 53. (A., 1894.) 

3561. UNIVERSALITY OF EMULA- 
TION— Even Religion (2 Cor. ix, 2-Jt). 
— Emulation or rivalry, a very intense in- 
stinct, [is] especially rife with young chil- 
dren, or at least especially undisguised. 
Every one knows it. Nine-tenths of the 
work of the world is done by it. We know 
that if we do not do the task some one else 
will do it and get the credit; so we do it. 
It has very little connection with sympathy, 
but rather more with pugnacity. — James 
Psychology, vol. ii, ch. 24, p. 409. (H. H. 

& Co., 1899.) 

3502. UNIVERSE, ANCIENT IDEA 

OF THE— C Hcero’s Scheme as Given in the ^ 
** Dream of Scipio” — Hearing Blunted by* 
Harmony . — The universe is composed of 
nine circles, or rather of nine globes, which 
move. The external sphere is that of the 
sky, which includes all the others, and on 
which are fixed the stars. Within revolve 
seven globes, drawn along by a motion con- 
trary to that of the sky. On the first circle 
revolves the star which men call Saturn; on 
the second moves Jupiter, a star beneficent 
and propitious to human beings; then comes 
Mars, glowing and abhorred; below, occupy- 
ing the middle region, shines the sun, chief, 
])rince, moderator of the other stars, life of 
the world, whose immense globe illuminates 
and fills the volume of its light. After him 
come, like two companions, Venus and Mer- 
cury. Finally, the lower orbit is occupied 
by the moon, which borrows its light from 
the day-star. Below this last celestial circle 
there is nothing but mortal and corruptible, 
with the exception of the souls given by di- 
vine kindness to the human race. Above the 
moon all is eternal. Giir earth, placed at 
the center of the world, and separated from 
the sky in all directions, remains mot ion - 
loss, and all heavy bodies are drawn towards 
it by their own weight. 
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Formed of unequal intervals, but com- 
bined according to a correct proportion, har- 
mony results from the motion of the sphere, 
which, forming grave and high tones in a 
common accord, makes with all these varied 
notes a melodious concert. Such grand mo- 
tions cannot be accomplished in silence, and 
Nature has placed a gi*ave tone at the slow 
and inferior orbit of the moon, and a high 
tone at the superior and rapid orbit of the 
starry firmament; with these two limits of 
the octave, the eight moving globes produce 
seven tones in different ways, and this num- 
ber is the bond of all things in general. The 
ears of men filled with this harmony know 
not how to hear it, and mortals do not pos- 
sess a more imperfect sense. It is thus that 
the tribes near the Cataracts of the Nile 
have lost the power of hearing them. The 
splendid concert of the whole universe in 
its rapid revolution is so prodigious that 
your ears are closed to this harmony, as 
your glances sink before the fires of the 
sun, whose piercing light dazzles and blinds 
you. — Flammarion Popular Astronomy^ bk. 
iv, ch. 1, p. .33*2. (A.) 

«563. UNIVERSE DIVIDED DIF- 
FERENTLY BY EACH INDIVIDUAL— 

Me” and Not-me.” — There is . . . one 
entirely extraordinary case in which no two 
men ever are known to choose alike. One great 
splitting of the whole universe into two 
halves is made by each of us; and for each 
of us almost all of the interest attaches to 
one of the halves; but we all draw the line 
of division between them in a dilferent place. 
When 1 say that we all call the two halves 
by the same names, and that those names 
are “ me and “ not-me ” respectively, it 
will at once be seen what T mean. The alto- 
gether unique kind of interest which each 
human mind feels in those parts of creation 
which it can call me or mine may be a moral 
riddle, but it is a fundamental psychological 
fact. No mind can take the same interest 
in his neighbor’s me as in his own. . . . 

Each of us dichotomizes the cosmos in a 
different place. — James Psychology, vol. i, 
ch. 9, p. 289. (H. H. & Co., 1899.) 

3504. UNIVERSE EVANESCENT— 

Its Energy at Last Expended — Science Has 
No Prophecy Beyond — ” They All Shall Orow 
Old as a Oarment, arid as a Vesture Shalt 
Thou Change Them, and They Shall Be 
Changed” (Ps. cii, 2C)). — We are dependent 
upon the sun and center of our system, 
not only for the mere energy of our frames, 
but also for our delicacy of construction — 
the future of our race depends upon the 
sun’s future. But we have seen that the 
sun must have had a beginning, and that 
he will have an end. We are thus induced 
to generalize still further, and regard, not 
only our own system, but the whole material 
universe, when viewed with respect to serv- 
iceable energy, as essentially evanescent, 
and as embracing a succession of physical 
events which cannot go on forever as they 


are. But here at length we come to mat- 
ters beyond our grasp; for physical science 
cannot inform us what must have been be- 
fore the beginning, nor yet can it tell us 
what will take place after the end. — Stew- 
art Conservation of Energy, ch. 6, p. 414. 
(Hum., 1880.) 

3565. UNIVERSE, MECHANICAL 
THEORX OF THE — Laplace's Nebular Hy- 
pothesis — Change of View from Eighteenth 
to Nineteenth Century. — [Laplace’s] scheme 
of cosmical evolution was a characteristic 
bequest of the eighteenth century to the 
nineteenth. It po.ssessed the self-su dicing 
symmetry and entireness appropriate to the 
ideas of a time of renovation, when the com- 
plexity of Nature was little accounted of in 
comparison with the imperious orderliness 
of the thoughts of man. Since it was 
propounded, however, knowledge has trans- 
gres.sed many boundaries, and set at naught 
jimch ingenious theorizing. How has it 
fared with Laplace’s sketch of the origin 
of the world? It has at least not been dis- 
carded as effete. The groundwork of specu- 
lation on the subject is still furnished by 
it. It is, nevertheless, admittedly inade- 
quate. Of much that exists it gives no ac- 
count, or an erroneous one. The march of 
events certainly did not everywhere — even 
if it did anywhere — follow the exact path 
prescribed for it. Yet modern science at- 
tempts to supplement, but scarcely ventures 
to supersede it. — Clerke History of Astron- 
omy, pt. ii, ch. 9, p. 375. (Bl., 1893.) 

3560. UNIVERSE NOT MERELY 
MATTER AND FORCE — Contains at Least 
One Rational and Conscious Being. — The 
universe does not consist merely of insen- 
sate matter and force and automatic vital- 
ity; there happens to be in it the rational 
and consciously responsible being, man. — 
Dawson Facts and Fancies in Modern Sci- 
ence, lect. 1, p. 27. (A. B. P. S.) 

3567. UPLIFTING, GRADUAL, OF 
CONTINENTS— of a Century Measured 
by Inches. — Perliaps it may be said that 
there is no analogy between the slow up- 
heaval of broad plains or table-lands and 
the manner in which we must presume all 
mountain chains, with their inclined strata, 
to have originated, tt seems, however, that 
the Andes have been rising century after 
century, at the rate of several feet, whil^ 
the pampas on the east have been raised 
only a few inches in the same time. Cross- 
ing from the Atlantic to the Pacific, in a 
line passing through Mendoza, ^Ir. Darwin 
traversed a plain 800 miles broad, the east- 
ern part of which has emerged from be- 
neath the sea at a very ino<lern period. The 
slope from the Atlantic is at first very gen- 
tle, then greater, until the traveler finds, 
on reaching Mendoza, that he has gained, 
almost insensilily, a height of 4,000 feet. 
The mountainous district then begins sud- 
denly, and its breadth from Mendoza to the 
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shores of the Pacific is 120 miles, the aver- 
age height of the principal chain being from 
15,000 to 10,000 feet, without including some 
prominent peaks, which ascend much higher. 
Now all we require, to explain the origin 
of the principal inequalities of level here 
described, is to imagine, first, a zone of more 
violent movement to the west of Mendoza, 
and, secondly, to the east of that place, an 
upheaving force, which died away gradually 
as it approached the Atlantic. In short, w'c 
are only called upon to conceive that the 
region of the Andes was pushed up four feet 
in the same period in which the pampas near 
Mendoza rose one foot, and the plains near 
the shores of the Atlantic one inch. In Eu- 
rope we have learned that the land at the 
North Cape ascends about five feet in a cen- 
tury, while farther to the south the move- 
ments diminish in quantity first to a foot, 
and then, at Stockholm, to three inches 
in a century, while at certain points still 
farther south there is no movement. — Lyeli. 
Principles of Geoloqy, bk. i, ch. 1, p. 171. 
(A., 1854.) 

35G8. UPROAR OF LIFE IN TROP- 
ICAL FOREST — Profusion of Nature Made 
Audible — Stillness in England Deathlike by 
Contrast. — As we continued our walk the 
brief twilight commenced, and the sounds 
of multifarious life came from the vegeta- 
tion around. The whirring of cicadas; the 
shrill stridulation of a vast number and 
variety of field crickets and grasshoppers, 
each species sounding its peculiar note; the 
plaintive hooting of tree-frogs — all blended 
together in one continuous ringing sound — 
the audible expression of the teeming pro- 
fusion of Nature. As night came on, many 
species of frogs and toads in the marshy 
places joined in the chorus; their croaking 
and drumming, far louder than anything I 
had before heard in the same line, being 
added to the other noises, created an almost 
deafening din. This uproar of life, I after- 
ward found, never wholly ceased, night or 
day: in course of time I became, like other 
residents, accustomed to it. It is, however, 
one of the peculiarities of a tropical — at 
least a Brazilian — climate which is most 
likely to surprise a stranger. After my re- 
turn to England, the deathlike stillness of 
summer days in the country appeared to me 
as strange as the ringing uproar did on my 
IJrst arrival at Parft. — Bates Naturalist on 
The Amazon, ch. 1, p. 625. (Hum., 1880.) 

3569. USE AND ORNAMENT CON- 
NECTED — Curves of Mo^^ement Are Forms of 
Beauty. — The harmonies on which all beauty 
probably depends are so minutely connected 
in Nature that use and ornament may 
often both arise out of the same conditions. 
Thus, some of the most beautiful lines on 
the surface of shells are simply the lines 
of their annual growth, which growth has 
followed definite curves, and it is the law 
of these curves that is beautiful in our eyes. 
Again, the forms of manv fish which are so 


beautiful are also forms founded on the 
lines of least resistance. The same obser- 
vation applies to the form of the bodies and 
of the wings of birds. Throughout Nature 
ornament is perpetually the result of con- 
ditions and arrangements fitted to use and 
contrived for the discharge of function. But 
the same principle applies to human art, 
and few persons are probably aware how 
many of the mere ornaments of architecture 
are the traditional representation of parts 
which had their origin in essential structure. 
Yet who would argue from this fact that 
ornament is not a special aim in the works 
of man? When the savage carves’ the handle 
of his war-club the immediate purpose of 
his carving is to give his own hand a firmer 
hold. But any shapeless scratches would 
be enough for this. When he carves it in 
an elaborate pattern he docs so for the love 
of ornament, and to satisfy the sense of 
beauty. — Argyll Reign of Lau ', ch. 4, p. 115. 
( Burt. ) 

3570. USEFULNESS OF THE CROW 

— Afi Insectivorous Bird — High Intelligence 
of the Corvid(B. — There are systematists who 
think that the members of this family [the 
Corvidw, including crows, jays, etc.] should 
hold the place usually assigned the thrushes, 
at the head of the class Aves [birds]. Leav- 
ing out of the case anatomical details whose 
value is disputed, we might object to a fam- 
ily of songless birds being given first rank 
in a group whose leading character is power 
of song. But while crows and jays may from 
a musical standpoint be considered songless, 
no one can deny their great vocal powers. 
Song, after all, does not imply high rank in 
bird-life If, however, the relative in- 

telligence ... be taken into account, 
there can be no doubt that the Corvidae fully 
deserve to be considered the most highly 
developed of birds. . . . 

Crows .share with hawks the reputation 
of being harmful birds. That they do much 
damage in the corn field is undeniable, but, 
after the examination of nine hundred crows^ 
stomachs. Dr. Merriam, of the Department 
of Agriculture, states that the amount of 
good done by the crow in destroying grass- 
hoppers, May-beetles, cutworms, and other 
injurious insects exceeds the loss caused 
by the destruction of corn. Moreover, if 
the corn be tarred before planting, the crows 
will not touch either the kernel or young 
sprout. — Chapman Bird-Life, ch. 7, p. 161. 
(A., 1900.) 

3571. USES OF DARKNESS— FVawri- 

hofer^s Lines Clive New Meaning lo the Spec- 
trum. — The gaseous spectra present a dif- 
ferent appearance whep the gas is in front 
of an ignited solid whose temperature is far 
higher than that of the gas. The observer 
sees then a continuous spectrum of a solid, 
but traversed by fine dark linos, which are 
just visible in the places in which the gas 
alone, seen in front of a dark background, 
would show bright lines. The solar spec- 
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trum is of this kind, and also that of a great 
number of fixed stars. The dark lines of 
the solar spectrum, originally discovered by 
Wollaston, were first investigated and meas- 
ured by Fraunhofer, and are hence known 
as Fraunhofer’s lines. — Helmholtz Popular 
Lectures, lect. 4, p. 153. (L. G. & Co., 1898.) 

3572. UTILITARIANISM commend- 
able — The End the Measure of the Utility . — 
What is a utilitarian? Simply one who 
prefers the useful to the useless — and who 
does not? But what is the useful? That 
which is prized, not on its own account, but 
as conducive to the acquisition of something 
else — the useful is, in short, only another 
word for a mean towards an end; for every 
mean is useful, and whatever is useful is 
a mean. Now the value of a mean is always 
in proportion to the value of its end; and 
the useful being a mean, it follows that, of 
two utilities, the one which conduces to the 
more valuable end will be itself the more 
valuable utility. 

So far thwe is no difference of opinion. 
All agree that the useful is a mean towards 
an end; and that, ccetcria paribus, a mean 
towards a higher end constitutes a higher 
utility than a mean towards a lower. The 
only dispute that has arisen or can possibly 
arise in regard to the utility of means ( sup- 
posing always their relative ellieiency) is 
founded on the various views that may be 
entertained in regard to the existence and 
comparative importance of ends. — Hamil- 
ton Metaphysics, lect. 1, p. 3. (G. & L., 

1859.) 

3573. UTILITY AND INUTILITY OF 

FEAR — In fact, the teleology of fear, be- 
yond a certain point, is very dubious. Pro- 
fessor Mosso, in his interesting monograph, 
“La Pa lira ” (which has been translated 
into FYench), concludes that many of its 
manifestations must be considered patho- 
logical rather than useful; Bain, in several 
places, expresses the same opinion; and this, 
I think, is surely the view which any ob- 
server without a priori prejudices must take. 
A certain amount of timidity obviously 
adapts us tc the world we live in, but the 
fear-paroxysm is surely altogether harmful 
to him who is its prey. — James Psycholoyif. 
vol. ii, oh. 24, p. 419. (H. H. & Co., 1899.) 

3574. UTILITY AND PROGRESS— 

Key of the Baconian Philosophy — .Iwcien^ 
Philosophy Despised the Practical. — Two 
words form the key of the Baconian doc- 
trine — utility and progress. The ancient 
philo.sophy disdained to be useful, and was 
content to be stationary. It dealt largely 
in theories of moral perfection, which w'cre 
so sublime that they never could be more 
than theories; in attempts to solve insolu- 
ble enigmas; in exhortations to the attain- 
ment of unattainable frames of mind. It 
could not condescend to the humble ofiice 
of ministering to the comfort of human 
beings. All the schools regarded that office 


as de^ading; some censured it as immoral. 
Once indeed Posidonius, a distinguished wri- 
ter of the age of Cicero and Caesar, so far 
forgot him.self as to enumerate among the 
humbler blessings which mankind ow^ed to 
philosophy the discovery of the principle 
of the arch and the introduction of the 
use of metals. This eulogy was considered 
as an affront, and was taken up with proper 
spirit. Seneca vehemently disclaims these 
insulting compliments. Philosophy, accord- 
ing to him, has nothing to do with teaching 
men to rear arched roofs over their heads. 
The true philosopher does not care whether 
he has an arched roof or any roof. Philos- 
ophy has nothing to do wdth teaching men 
the use of metals. She teaches us to be 
independent of all material substances, of 
all mechanical contrivances. The wi*^e man 
lives according to Nature. Instead of at- 
tempting to add to the physical comforts 
of his species, he regrets that his lot W'as 
not cast in that golden age w hen the human 
race had no protection against the cold but 
the skins of wild beasts, no screen from the 
sun but a cavern. To impute to such a man 
any share in the invention or improvement 
of a plow', a ship, or a mill is an insult. — 
Macaulay Essays (Lord Bacon), p. 271. 
(A., 1876.) 

3575. UTILITY COMBINED WITH 
BEAUTY — Palms, Bananas, and Ferns . — 
Palms, bananas, and arborescent ferns con- 
stitute three forms of especial beauty pe- 
culiar to every portion of the tropical zone; 
w^herever heat and moisture cooperate, vege- 
tation is most exuberant and vegetable forms 
present the greatest diversity. Hence South 
America is the most beautiful portion of 
the palm world. ... In the basin of the 
Orinoco whole tribes find the means of sub- 
sistence for many months together in the 
fruit of the palm. — IlrMnoLDT Vicics of Na- 
ture, p. 303. (Bell, 1896.) 

3573. UTILITY COMPELS EXACT- 
NESS — Practical Results To Be IVon or Lost 
— Mere Disputation Content xcith Unproved 
Premises. — By stimulating ra'en to the dis- 
covery of new' truth Bacon stimulated them 
to employ the inductive method, the only 
method — even the ancient philosophers and 
the schoolmen themselves being judges — by 
which new' truth can be discovcjed. By 
stimulating men to the discovery useful 
truth he furnished them with a motive to 
perform the inductive process w’cll and care- 
fully. His predecessors had been anticipa- 
tors of Nature. They had been content w'ith 
first principles, at which they had arrived 
by the most scanty and slovenly induction. 
And w'hy was this? It was, we conceive, 
because their philosophy proposed to itself 
no practical end, because it was merely an 
exercise of the mind. A man wiio wants to 
contrive a new machine or a new' medicine 
has a strong motive to observe accurately 
and patiently, and to try experiment after 
experiment. But a man who merely w’ants 
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a theme for disputation or declamation has 
no such motive. He is therefore content 
with premises grounded on assumption, or 
on the most scanty and hasty induction. 
Thus, we conceive, the schoolmen acted. On 
their foolish premises they often argued 
with great ability; and as their object was 
** assensum suhjugare, non res ” — to be vic- 
torious in controversy, not to be victorious 
over Nature — they were consistent. For 
just as much logical skill could be shown 
in reasoning on false as on true premises. 
But the followers of the new philosophy, 
proposing to themselves the discovery of 
useful truth as their object, must have 
altogether failed of attaining that object if 
they had been content to build theories 
on superficial induction. — Macaulay Essays 
(Lord Bacon), p. 283. (A., 1870.) 

3577. UTILITY, DISCOVERY OF 

UNEXPECTED— iVa<?ire Sifts the Food of In- 
sectivorous Blunts — Marginal Spikes of Ve- 
7ius*s Fly-trap — Escape of Useless Insects 
Provided for, — We are now prepared to un- 
derstand the use of the marginal spikes 
which form so conspicuous a feature in the 
appearance of the plant [Dioncea muscipula^ 
or Venus’s fly-trap], and which at first 
seemed to me in my ignorance useless ap- 
pendages. From the inward curvature of 
the lobes as they approach each other the 
tips of the marginal spikes first intercross, 
and ultimately their bases. Until the edges 
of the lobes come into contact, elongated 
spaces between the spikes, varying from the 
^ to the ^*5 of an inch (1.693"to 2.54 mm.) 
in breadth, according to the size of the leaf, 
are left open. Thus an insect, if its body 
is not thicker than these measurements, can 
easily escape between the crossed spikes, 
when disturbed by the closing lobes and 
increasing darkness; and one of my sons 
actually saw a small insect thus escaping. 
A moderately large insect, on the other hand, 
if it tries to escape between the bars, will 
surely be pushed back again into its horrid 
prison with closing walls, for the spikes 
continue to cross more and more until the 
edges of the lobes come into contact. . . . 

Now it would manifestly be a great disad- 
vantage to the plant to waste many days 
in remaining clasped over a minute insect, 
and several additional days or weeks in 
afterwards recovering its sensibility, inas- 
tnuch as a minute insect would afford but 
little nutriment. It would be far better for 
the plant to wait for a time until a moder- 
ately large insect was captured, and to al- 
low all the little ones to escape; and this 
advantage is secured by the .slowly inter- 
crossing marginal spikes, which act like 
the large meshes of a fishing-net, allowing 
the small and useless fry to escape. — 
Darwin Insectivorous Plants, eh. 13. p. 252. 
(A., 1900.) 

3578. UTILITY, ENDEAVOR TO kT- 
TAIN— JJfaflmefism Converted into Electrieity— 
Faradai/s Words, — Faraday’s reply to those 


who saw nothing gained by the development 
of the little [electric] spark, and who de- 
manded its utility, was . . . sententious. 
“ Endeavor to make it useful,” he said. He 
left to others the immediate work of doing 
so. Some twenty-five years later he saw 
that tiny flash expanded into the magnifi- 
cent blaze of the famous South Foreland 
lighthouse. To-day it illuminates the thor- 
oughfares of the great cities of the civilized 
world. — Park Benjamin Age of Electricity, 
ch. 7, p. 90. (S., 1897.) 

3579. UTILITY, HIGHER AND LOW- 
ER — Knowledge for the Sake of Man — Means 
Valued in Proportion to End, — ^There are 
few, I believe, disposed to question the specu- 
lative dignity of mental science; but its 
practical utility is not unfrequently denied. 
To what, it is asked, is the science of mind 
conducive? What are its uses? I am not 
one of those who think that the importance 
of a study is sufficiently established when 
its (Bgnity is admitted; for, holding that 
knoN^edge is for the sake of man, and not 
man for the sake of knowledge, it is neces- 
sary, in order to vindicate its value, that 
every science should be able to show what 
are the advantages which it promises to con- 
fer upon its student. I, therefore, profess 
myself a utilitarian*; and it is only on the 
special ground of its utility that I would 
claim for the philosophy of mind what I 
regard as its peculiar and preeminent im- 
portance. — Hamilton Metaphysics, lect. 1, 
p. 3. (G. & L., 1859.) 

.3580. UTILITY MORE THAN 
BEAUTY — Classic Lamps — The Argand Burn- 
er. — 'Fhe Greek and Roman lamps, tho in 
beautiful receptacles of bronze or silver, 
were exactly the same in principle as those 
of the lowest savage, and hardly better in 
light-giving power ; and tho various improve- 
ments in form were introduced, the first 
really important advance was made by the 
Argand burner. This introduced a current 
of air into the center of the flame as well 
as outside it, and, by means of a glass ‘chim- 
ney, a regular supply of air was kept up, 
and a steady light produced. Altho the in- 
vention was made at the end of the last 
century, the lamps were not sufficiently im- 
proved and cheapened to come into use till 
about 1830; and from that time onward 
many other improvements were made, chiefly 
dependent on the use of the cheap mineral 
oils, rendering lamps so inexpensive, and 
producing so good a light that they are now 
found in the poorest cottages. — Wallace 
The Wonderful Century, ch. 4, p. 28, (D. 

M. A Co., 1898.) 

3581 . UTILITYHOT THE SUPREME 
TEST — Life a Power beyond Man's Measure of 
Use. — After all, is this question of “use” 
really one which need concern us greatly in 
our studies of life? I trow not; for it 
surely indicates by no means a lofty con- 
ception of things if we are perpetually to 
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speak and think of living beings as we 
should talk of the items in a store. Each 
organism, like the smith in “ The Fair Maid 
of Perth,” fights for its own hand in the 
struggle for existence. If in the course 
of its fight it aids or opposes the interests 
of other living things it will receive benefit 
or incur failure in a meed corresponding 
to its own ways and means. This is really 
the true philosophy of natural history study. 
To “ consider the lilies ” as if they were 
mere contrivances for human ends and 
“ uses ” is a tolerably small-minded fashion 
of regarding the children of life. To know 
something of their histories, structure, and 
relationships, and thereby to learn liow life 
jogs along its primrose way (or the re- 
verse), is in itself an education worth much 
seeking-after and much painstaking care. — 
Wilson Olimpses of Nature, ch. 1, p. 7. 
(Hum., 1892.) 

3582. ■' " ■ Truth an End for 

Itself — Unexpected Utility llesults. — If you 
ask me, To what end? — of what use is such 
a discovery? — I answer, It is given to no 
mortal man to predict what may be the re- 
sult of any discovery in the realms of Na- 
ture. When the electric current was discov- 
ered, what was it? A curiosity. When the 
first electric machine was invented, to what 
use was it put? To make puppets dance 
for the amusement of children. To-day it 
is the most powerful engine of civilization. 
But should our work have no other result 
than this — to know that certain facts in 
Nature are thus and not otherwise, that 
their causes were such and no others — this 
result in itself is good enough, and great 
enough, since the end of man, his aim, his 
glory, is the knowledge of the truth. — 
Agassiz Journey in Brazil, ch, 3, p. 95, 
(H. M. & Co., 1890.) 

3583. UTILITY OF DIVERGENCE— 

A Maximum of Organic Forms in Each Ana, 
— Divergence of character has a double 
purpose and use. In the first place it ena- 
bles a species which is being overcome by 
rivals, or is in process of extinction by ene- 
mies, to save itself by adopting new habits 
or by occupying vacant places in Nature. 
This is the immediate and obvious effect of 
all the numerous examples of divergence of 
character which we have pointed out. But 
there is another and less obvious result, 
which is that the greater the diversity in 
the organisms inhabiting a country or dis- 
trict the greater will be the total amount of 
life that can be supported there. — Wallace 
Darwinism, ch. 5, p. 77. (Hum.) 

3584. UTILITY OF MICRO-ORGAN- 
ISMS — Bacteria Useful as Well as Harmful— 
Saprophytes and Parasites . — A saprophyte 
is an organism that obtains its nutrition 
from dead organic matter. Its services, 
of whatever nature, lie outside the tissue.^ 
of living animals. Its life is spent apart 
from a “host.” A parasite, on the other 


hand, lives always at the expense of some 
other organism which is its host, in which 
it lives and upon which it lives. There is 
a third or intermediate group, known as 
“ facultative,” owing to their ability to act 
as parasites or saprophytes, as the exigen- 
cies of their life-history may demand. 

The saprophytic organisms are, generally 
speaking, those which contribute most to the 
benefit of man, and the parasitic the reverse, 
tho this statement is only apjfl-oximately 
true. In their relation to the processes of 
fermentation, decomposition, nitrification, 
etc., we shall see how great and invaluable 
is the w'ork which saprophytic microbes per- 
form. [See Decomposition, Bacteria of.] — 
Newman Bacteria, eh. 1, p. 27. (G. P. P., 

1899.) 

3585. UTILITY SUBLIMATED TO 
USELESSNESS — Humanity Not Guided by the 
I nconceirahle.—^o long as the simple and 
natural meaning was put upon utility, and 
the good was identified with the pleasurable, 
or the serviceable, the utilitarian theory of 
morals did indicate at least some rule of 
life, however low that rule might be. But 
now that the apostles of that theory have 
been driven to put upon utility a tran- 
scendental meaning, and the pleasurable is 
interpreted to refer not merely to the imme- 
diate and visible effects of conduct on our- 
selves or others, but to its remotest effects 
upon all living beings, both now and for all 
future time, the utilitarian theory in this 
very process of sublimation becomes lifted 
out of the sphere of human judgment. If 
it be true “ that there can be no correct idea 
of a part without a correct idea of the cor- 
relative whole,” and if human conduct in its 
tendencies and effects is only “ a part of 
universal conduct ” — that is to say, of the 
whole system of the universe in its past, its 
present, and its future — then, as this whole 
is beyond all our means of knowledge and 
comprehension, it follows that utility, in 
this sense, can be no guide to us. — .cVrqyll 
Unity of Xaturc, ch. 9, p. 208. (Burt.) 

3580. UTILITY, UNEXPECTED — 

Conspicuous Colori}ig Protective — Zebra At- 
most Int'isthle in Ticilight . — It may be 
thought that such extremely conspicuous 
markings as those of the zebra would be a 
great danger in a country abounding with 
lions, leopards, and other beasts of prey; 
but it is not so. Zebras usually go in bands,* 
and are so swift and wary that they are 
in little danger during the day. It is in 
the evening or on moonlight nights, when 
they go to drink, that they are ohieily ex- 
posed to attack; and Mr. Francis Gallon, 
who has studied these animals in their na- 
tive haunts, assures me that in . twilight 
tliey are not at all conspicuous, the stripes 
of white and black so merging together into 
a giay tint that it is very ditlicult to see 
them at a little distance. We have here 
an admirable illustration of how a glaring- 
ly conspicuous style of marking for reeog- 
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nition may be so arranged as to become 
also protective at the time when protection 
is most needed; and we may also learn how 
impossible it is for us to decide on the in- 
utility of any kind of coloration without 
a careful study of the habits of the species 
in its native country. — Wallace Darwinism ^ 
ch. 8, p. 149. (Hum.) 

3587. ScientifiG Toy 

Gives Roentgen Rays , — There are thou- 
sands of facts which are discovered which 
seem to have no interest, near or remote, to 
the welfare of humanity, and yet the discov- 
ery and recording of these facts must some- 
time and somehow prove useful. 

In chemistry we have many illustrations 
of this idea. Many years ago Professor 
Crookes, by producing a vacuum far greater 
than had ever been accomplislied before, dis- 
covered certain properties of energy which 
he called radiant matter. For nearly twen- 
ty years Crookes’ tubes have been a physical 
toy devoted more to the entertainment than 
the instruction of classes in light, heat, and 
electricity. The vanes of mica, blackened 
on one side, and revolving without any ap- 
parent cause, seem to be almost a realiza- 
tion of the chimera of perpetual motion. 
With wonderful skill and ingenuity Profess- 
or Crookes investigated the elusive proper- 
ties of this fourth state of matter, a space 
from which almost all energy was excluded, 
save that of the unthinkable ether itself. 
Who, even a few months ago, would have 
supposed that these truly marvelous re- 
searches of Crookes could possibly have any 
direct influence upor men and things? Yet 
we see now through the marvelous discovery 
of Professor Roentgen an application of Pro- 
fessor Crookes’s discovery which, in its pos- 
sibilities of benefit to suffering humanity, 
has not been surpassed by any single inven- 
tion of the last hundred years. — Wiley Re- 
lations of Chemistry to Industrial Progress 
(Address at Purdue University ^ Lafayette, 
Ind., me, p. 18). 

3588. UTILIZATION OF WASTE 

PRODUCTS — Bteaching-powder Made to Lock 
Up Noxious Gas. — Formerly the chemist 
when he wished to obtain sodium extracted 
it from common salt and discharged the 
chlorin gas into the air. It was found that 
in establishments where the manufacture 
M sodium was conducted on a large scale 
the destructive properties of the chlorin dis- 
charged into the air were such that all vege- 
tation was killed for some distance around 
the manufactory. This came to be such a 
nuisance that the manufacturers w’efe either 
compelled to stop business or in some way 
take care of the chlorin. This is done at 
the present day by uniting the chlorin gas 
with common lime, forming a chlorid of 
lime, which is used for bleaching and puri- 
fying purposes. — Elisha Gray Nature* s 
Miracles, vol, i, ch. 5, p. 37. (F. H. & H., 

1900.) 


3589. Cbliorafrom CoaU 

tar , — Through the discoveries of the great 
Hoffmann and afterwards by the investiga- 
tions of other chemists, the dyeing interests 
of the world have been completely revolu- 
tionized. From that most unpromising sub- 
stance, coal-tar, at one time considered an 
almost worthless residue of the manufacture 
of gas, nearly all the colors which now find 
a use in the arts have been derived. — Wiley 
Relations of Chemistry to Industrial Prog- 
ress (Address at Purdue University, Lafay- 
ette, Ind., 1896, p. 17). 

3590. VAGARIES, PHILOSOPHICAL, 
OF SCIENTISTS— imporfafiona of Theories 
into Scripture — Imagined “ Conflict of Re- 
ligion and Science .** — One fruitful cause of 
difficulty in the relations of science and re- 
ligion is to be found in the narrowness and 
incapacity of well-meaning Christians who 
unnecessarily bring the doctrines of natural 
and revealed religion into conflict, by mis- 
understanding the one or the other, or by 
attaching obsolete scientific ideas to Holy 
Scripture, and identifying them with it in 
points where it is quite non-committal. 
Much mischief is also done by a prevalent 
habit of speaking of all, or nearly all, the 
votaries of science as if they were irreligious. 
A second cause is to be found in the ex- 
travagant speculations indulged in by the 
adherents of certain philosophical systems. 
Such speculations often far overpass the 
limits of actual scientific knowledge, and 
are yet paraded before the ignorant as if 
they were legitimate results of science, and 
so become irretrievably eonfounded with it 
in the popular mind. — Dawson Facts and 
Fancies Modern Science, lect. 1, p. 15. 
(A. B. P. S.) 

3591. VAGUENESS OF ORDINARY 
KNOWLEDGE— Ideas of a Babe— Layman at 
Shipwreck, Rattle, or Fire . — All our knowl- 
edge at first is vague. When we say that 
a thing is vague, we mean that it has no 
subdivisions ah intra, nor precise limitations 
ah extra; but still all the forms of thought 
may apply to it. It may have unity, real- 
ity, externality, extent, and what - not — 
thinghood, in a word, but thinghood only as 
a whole. In this vague way, probably, does 
the room appear to the babe who first be- 
gins to be conscious of it as something other 
than his moving nurse. It has no subdivi- 
sions in his mind, unless, perhaps, the win- 
dow is able to attract his separate notice. 
In this vague way, certainly, does every 
entirely new experience appear to the adult. 
A library, a museum, a machine-shop, are 
mere confused wholes to the uninstructed, 
but the machinist, the antiquary, and the 
bookworm perhaps hardly notice the whole 
at all, s9esLgeT are they to pounce upon the 
details. Familiarity has in them bred dis- 
crimination. ... A layman present at 
a shipwreck, a battle, or a fire is helpless. 
Discrimination has been so little awakened 
in him by experience that his consciousness 
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leaves no single point of the complex situ- 
ation accented and standing out for him 
to begin to act upon. But the sailor, t}ie 
fireman, and the general know directly at 
what corner to take up the business. They 
“ see into the situation ** — that is, they ana- 
lyze it — with their first glance. It is full 
of delicately differenced ingredients which 
their education has little by little brought 
to their consciousness, but of which the nov- 
ice gains no clear idea. — James Pftychology, 
vol. ii, eh. 22, p. 34:i. (H. H. & Co., ISlh)!) 

3592. VALE OF FIREFLIES- A /r 

Laden with Fhosphorescrnt Odor. — Riding 
on the pampas one dark evening an hour 
after sunset, and passing from high groiiml 
overgrown with giant thistles to a low plain 
covered with long grass, bordering a stream 
of water, I found it all ablaze with myriads 
of fireflies. I noticed that all the insects 
gave out an exceptionally large, brilliant 
light, which shone almost steadily. The 
long grass was thickly studded with them, 
while they literally swarmed in the air, all 
moving up the valley with a singularly slow 
and languid flight. When I galloped down 
into this river of phosphorescent fire my 
horse plunged and snorted with alarm. I 
succeeded at length in quieting him, and 
then rode slowly through, compelled to keep 
my mouth and eyes closed, so thickly did 
the insects rain on to my face. The air was 
laden with the sickening phosphorous smell 
they emit; but when I had once got free of 
the broad fiery zone, stretching away on 
either hand for miles along the moist valley, 
I stood still and gazed back for some time 
on a scene the most wonderful and enchant- 
ing I have ever witnessed. — Hudson Xcif- 
uralist in La Plata, ch. 13, p. 173. (C, &I1., 
1895.) 

3593. VALLEY LIFELESS AND SI- 

LENT — Scenery of the Val del Bore, Mount 
Etna. — This plain has been deluged by re- 
peated streams of lava ; and altho it appears 
almost level when viewed from a distance, 
it is in fact more uneven than the surface 
of the most tempestuous sea. . . . 

An unusual silence prevails; for there are 
no torrents dashing from tlio rocks nor any 
movement of running water in this valley, 
such as may almost invariably be heard in 
mountainous regions. Every drop of water 
that falls from the heavens, or flows from 
the melting ice and snow, is instantly ab- 
sorbed by the porous lava ; and such is the 
dearth of springs that the herdsman is com- 
pelled to supply his flocks, during the hot 
season, from stores of snow laid up in hol- 
lows of the mountain during winter. 

The strips of green herbage and forest 
land w^hich have here and there fpcaped the 
burning lavas serve, by contrast, to heighten 
the desolation of the scene. When I visited 
the valley, nine years after the eruption of 
1819, I saw hundreds of trees, or rather the 
white skeletons of trees, on the borders of 
the black lava, the trunks and branches 



being all leafless and deprived of their bark 
by the scorching heat emitted from the 
melted rock ; an image recalling those beau- 
tiful lines: 

As when hearen's fire 

Hath scath’d the forest oaks, or mountain pines, 

With singed top their stately growth, tho bare. 

Stands on the blasted heath. 

— Lyell Principles of (hology, bk. ii, ch. 
2.5, p. 405. (A., 1854.) 

3594. VALLEY PARTITIONED BY 

MEETING DELTAS — The separation of 
lakes Brienz and Thun, Switzerland, has 
been cited by Davis as an example of the 
partitioning of a valley by the union o| 
deltas from opposite sides. Interlaken 
stands on the beautiful alluvial plain thus 
formed. Several other similar examples in 
central Europe have been described by vari- 
ous authors. — Russell Lakes of North 
America^ ch. 1, p. 7. (G. & Co., 1895.) 

3595. VALLEYS HOLLOWED BY 

GLACIERS — Ice, Sand, and Water Combine to 
Wear Away Pocks. — In the ease of every 
glacier we have two agents at work — the 
ice exerting a crushing force on every point 
of its bod which bears its weight, and either 
rasping this point into powder or tearing 
it bodily from the rock to which it belongs; 
while the water which everywhere circulates 
upon the bed of the glacier continually wash- 
es the detritus away and leaves the rock 
clean for further abrasion. Confining the 
action of glaciers to the simple rubbing away 
of the rocks, and allowing them suflicient 
time to act, it is not a matter of opinion, 
but a physical certainty, that they will scoop 
out vallevs. — Tyndall Honrs of Exercise in 
the Alps^ ch. 20, p. 238. (A., 1898.) 

3590. VALUE OF LEAST PROMIS- 
ING ELEMENT — The Layer of Scum and 
Mud the Must Important Pari of Filter . — 
Koch maintained that the portion of the 
filter-bed which really removed micro- 
organisms effectively was the slimy organic 
layer upon the surface. This layer is pro- 
duced by a deposit from the still unpurified 
water lying immediately above it. The most 
vital part of the filter-bed is this organic 
layer, which, after formation, should not 
he disturbed until it requires removal owing 
to its impermeability. . . . The only vital 
part of the [filtration] process ... is 
the chemical effect of the layer of scum ai]||| 
mud on the surface of the sand, at the top 
of the filter-bed. The meehanioal part of 
this layer is, of course, the holding back of 
tho particulate matter which has not sub- 
sided in the reservoir; the vital action con- 
sists in wduit is termed nitrification of im- 
oxidized substance, which is accomplished 
ill this layer of organic matter.---NEWMAN 
Bacteria, eh. 2, p. 75. ((L \\ l\. 1 899.) 

3597. VALUE OF SIMPLICITY— 

Plain Food Best for Constant Csc — (^odfish 
Fsed Like Brcad^The Bon i to of the Medi- 
ferrancan. — By boiling out the rich oil of 
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the salmon, the Norwegian reduces it nearly 
to the condition of codfish, concerning which 
I learned a curious fact from two old Dog- 
ger Bank fishermen with whom I had a long 
sailing cruise from the Golden Horn to the 
Thames. They agreed in stating that cod- 
fish is like bread, that they and all their 
mates lived upon it (and sea-biscuits) day 
after day for months together, and never 
tired, while richer fish ultimately became 
repulsive if eaten daily. This statement 
was elicited by an immediate experience. 
VVe were in the Mediterranean, where boni- 
to were very abundant, and every morning 
,and evening I amused myself by spearing 
them from the martingale of the schooner, 
and so successfully that all hands (or rather 
mouths) were abundantly supplied with 
this delicious dark-fieshed, full-blooded, and 
high-flavored fish. I began by making three 
meals a day on it, but at the end of about 
a week was glad to return to the ordinary 
ship’s fare of salt junk and chickens. — 
Williams Chemistry of Cookery, ch. 3, p. 
29. (A., 1900.) 

3598. VALUE OF THE MINUTE 
THINGS — Bacteria JhJ&sentially Beneficial — 
Man's i^cr version of X at arc Makes 7' hem 
Soxious. — We learn, too, another lesson 
from this latest discovery of the secrets of 
the living universe. . . . For these mi- 

nute bacteria of various kinds are present 
everywhere — in the air, in the water, in the 
soil under our feet. Their function appears 
to be to break up by putrefactive processes 
all dead organized matter, and thus prepare 
it for being again assimilated by plants, 
so as to form food for animals and for man; 
and it seems probable that they prepare 
the soil itself for plant-growth by absorbing 
and fixing the nitrogen of the atmosphere. 
They are, in fact, omnipresent, and under 
normal conditions they are w'holly beneficial. 
It is we ourselves who, by our crowded cities, 
our polluted streams, and our unnatural and 
unwholesome lives, enable them to exert 
their disease - creating powers. — Wallace 
The Wonderful Century, ch. 14, p. 146. 
(D. M. & Co., 1899.) 

:^599. VALUE OF THE UNKNOWN 
AND HIDDEN — Utility of the Earth's Mass 
— Stability Depends on Gravity — Difference 
of Weight on the Earth and on Mars . — xV 
body which would weigh 27 pounds on the 
earth would, if removed to Mars, weigh only 
10 pounds. . . . Whewell remarks that 

in such a case “ we should discover the want 
of the usual force of gravity by the insta- 
bility of all about us. Things would not 
lie where we placed them, but would slide 
away with the slightest push. We should 
have a difficulty in standing or walking, 
something like what we hnve on shipboard 
when the deck is inclined; and we should 
stagger helplessly through an atmosphere 
thinner than that which oppresses the res- 
iration of .’the traveler on the tops of the 
ighest mountains.” And he very well no^^es 


that all this shows the real importance of 
those dark and unknown central portions 
of the earth which we are apt to regard 
as “ deposits of useless lumber without effect 
or purpose. We feel their influence on every 
step we take and on every breath we draw; 
and the powers we possess and the comforts 
we enjoy would be unprofitable to us if 
they had not been prepared with reference 
to those as well as to the near and visible 
portions of the earth’s mass.” — Proctor 
Expanse of Heaven, p. 71. (L. G. & Co., 

1897.) 

3600. VARIABILITY GENERAL 
AMONG PLANTS AND ANIMALS— Indi- 
vidual variability is a general character of 
all common and wide-spread species of ani- 
mals or plants; and, further, . . . this vari- 
ability extends, so far as we know, to every 
part and organ, whether external or inter- 
nal, as well as to every mental faculty. Yet 
more important is the fact that each part 
or organ varies to a considerable extent in- 
dependently of other parts. Again, we have 
shown by abundant evidence that the vari- 
ation that occurs is very large in amount — 
usually reaching 10 or 20, and sometimes 
even 25 per cent, of the average size of the 
varying part; while not 1 or 2 only, but 
from 5 to 10 per cent, of the specimens 
examined exhibit nearly as large an amount 
of variation. — Wallace Dartcinism, ch 3, 
p. 58. (Hum.) 

3601. VARIABILITY OF ADJUST- 
MENT — Constamy of Force Admits Variety of 
Adaptation — Contrivance in Constitution of 
the Universe. — The superstition which saw 
in all natural phenomena the action of ca- 
pricious deities was not more irrational than 
the superstition which sees in them nothing 
hut the action of invariable law. Men have 
been right, and not wrong, when they saw 
in the facts of Nature the variability of ad- 
justment even more clearly and more surely 
than they saw the constancy of force. They 
were right when they identified these phe- 
nomena with the phenomena of mind. They 
were right when they regarded their own 
faculty of contrivance as the nearest and 
truest analogy by which the constitution of 
the universe can be conceived and its order 
understood. They W'ere right when they re- 
garded its arrangements as susceptible of 
change, and when they looked upon a change 
of will as the efficient cause of other changes 
without number and without end. It was 
well to feel this by the force of instinct; 
it is better still to be sure of it in the light 
of reason. It is an immense satisfaction 
to know that the result of logical analysis 
does but confirm the testimony of conscious- 
ness, an^run parallel with the primeval 
traditiowof belief. — Argyll Reign of Law, 
ch. 7-, p. 231. (Burt.) 

3602. VARIABILITY IN THE COM- 
BINATION OF FORCES— Will Finds Room 
•n^the Variation. — When . . . scientific men 
speak, as they often do, of all phenomena 
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being governed by invariable laws, they use 
language which is ambiguous, and in most 
cases they use it in a sense which covers 
an erroneous idea of the facts. There are 
no phenomena visible to man of which it 
is true to say that they are governed by 
any invariable force. That which docs gov- 
ern them is always some variable combina- 
tions of invariable forces. But this makes 
all the difference in reasoning on the 
relation of will to law — this is the one 
essential distinction to be admitted and ob- 
served. There is no observed order of facts 
which is not due to a combination of forces; 
and there is no combination of forces which 
is invariable — none which are not capable 
of change in infinite degrees. — ^Argyll Reigti 
of Law, ch. 2, p. 59. (Burt.) 

3603. VARIATION IN THE ACTION 

OF EROSIVE FORCES — Currents, Tides, 
Waves, Elevation and Depression of Lands. 
— We can explain why the intensity of the 
force of aqueous causes should be developed 
in succession in different districts. Cur- 
rents, for example, tides, and the waves of 
the sea, cannot destroy coasts, shape out 
or silt up estuaries, break through isth- 
muses, and annihilate islands, form shoals 
in one place and remove them from another, 
without the direction and position of their 
destroying and transporting power becom- 
ing transferred to new localities. Neither 
can the relative levels of the earth’s crust 
above and beneath the waters vary from 
time to time, as they are admitted to have 
varied at former periods, and as it wdll be 
demonstrated that they still do, witliout 
the continents being, in the course of ages, 
modified, and even entirely altered, in their 
external configuration. Such events must 
clearly be accompanied by a complete change 
in the volume, velocity, and direction of the 
streams and land floods to which certain 
regions give passage. That we should find, 
therefore, cliffs where the sea once commit- 
ted ravages, and from which it has now 
retired; estuaries where high tides once rose, 
but which are now dried up; valleys hol- 
lowed out by water, where no streams now 
flow, is no more than we should expect; these 
and similar phenomena are the necessary 
consequences of physical causes now in oper- 
ation; and if there be no instability in the 
laws of Nature, similar fluctuations must 
recur* again and again in time to come. — 
Lyell Principles of Qeology, bk. ii, ch. 22, p. 
344. (A., 1854.) 

3604. VARIATION OF MAGNETIC 
NEEDLE — Its Correspondence with Sun-spots 
— Eeedle in Cellar at Paris Responds to 
Aurora Borealis in Sweden and 'Norway . — 
Our planet is alive with a certa^ stellar 
life which we cannot yet sufficient" under- 
stand. Magnetic currents circulate in it, 
and incessantly, under their mysterious in- 
fluence, the magnetic needle seeks the north 
with its restless and agitated finger. The 
intensity and direction of these currents 


vary day by day, year by year, century by 
century. . . . Here is an important secu- 
lar variation which has caused many mari- 
time disasters to pilots who are ignorant 
of it. We may add that every day this curi- 
ous needle deviates from its magnetic merid- 
ian towards the east at eight o’clock in the 
morning, and towards the west at one o’clock 
in the afternoon. The extent of this vari- 
ation varies year by year, and, what is 
truly surprising, this variation appears to 
correspond with the number of spots visible 
on the sun; it is in the years when there 
are most spots that this fluctuation is most 
marked. The number of aurorae boreales , 
seems likewise connected with the state of 
the day-star. Indeed, the magnetic needle 
enclosed in a cellar of the Paris Observa- 
tory follows the aurora borealis which lights 
its aerial fires in Sweden and Norway. It 
is restless, agitated — I might say, feverish; 
more than that, infatuated — and its dis- 
turbance only ceases when the distant meteor 
has disappeared. What books like the book 
of Nature! And how strange it is that it 
has so few readers! — Flammariox Popular 
Astronomy, bk. i, ch. 6, p. 07. (A.) 

3605. VARIATION OF ORGANISMS 
FROM COMMON TYPE- VaWeftea oj the 
Apple. — All our apples are known to have 
descended from the common crab of our 
hedges (Pyrus MalusJ, and from this at 
least a thousand distinct varieties have been 
produced. These differ greatly in the size 
and form of the fruit, in its color, and in 
the texture of the skin. They further differ 
in the time of ripening, in their flavor, and 
in their keeping properties; but apple-trees 
also differ in many other ways. The foliage 
of the different varieties can often be dis- 
tinguished by peculiarities of form and color, 
and it varies considerably in the time of 
its appearance. — Wallace Daricinism, ch. 4, 
p. 62. (Hum.) 

3600. VARIATION OF STARLIGHT 
IN TRAVERSING EARTH’S ATMOS- 
PHERE— Diminishes with Alti- 
tude — TrantiuilUty of the tutors as Seen 
from (I Balloon. — The light which reaches us 
from the stars is subject, in traversing our 
atmosphere, to slight variations of aspect, 
according to its original intensity, its vi- 
vacity, its tint; in a word, according to its 
own nature. The higher we rise in the air, 
the more the scintillation diminishes. At 
the tops of mountains it appears very feeble. 
During the nights which 1 have had the 
pleasure of passing in a balloon I have been 
surprised at the calm and majestic tran- 
quillity of the celestial torches, w’hich 
seemea to correspond with the silence and 
profound solitude by which I w’as surround- 
ed. — Flammarion Popular Astronomy, bk. 
vi, ch. 6, p. 607. (A.) 

3607. VARIATION THE RULE IN 
NATURE— A« Qualities Affected by /f.—The 
experience of breeders and cultivators . . . 
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proves that variation is the rule instead of 
the exception, and that it occurs, more or 
less, in almost every direction. This is 
shown by the fact that different species of 
plants and animals have required different 
kinds of modification to adapt them to our 
use, and we have never failed to meet with 
variation in that particular direction, so as 
to enable us to accumulate it and so to pro- 
duce ultimately a large amount of change 
in the required direction. — Wallace Dar- 
winism, oh. 4, p. 61. (Hum.) 

3B08. VARIETIES MUST PRECEDE 
SELECTION — Natural Selection Not a Cause 
— Daricin*s Admission. — To me it seems 
that Professor Huxley and his followers in 
this line of argument have entirely over-' 
looked the consideration, that before natural 
selection among varietal forms could come 
into operation, there must have been varie- 
ties to select from — that for the ‘‘ fittest ” 
to have survived, they must have come to 
possess the structure that made them the 
fittest. It was very early pointed out that 
natural selection only expresses a general 
fact, and can in no sense be accounted a 
vera causa; and this, in his later years, Mr. 
Darwin showed himself quite willing to ad- 
mit. In what I believe to be his last public 
utterance on the subject, he spoke of the 
causes of variation as at present the great- 
est problem of biological science; and the 
greater our success in the investigation of 
it, the more surely — I feel convinced — shall 
we recognize the evidences of an origina- 
ting design. — Cakpenter Mature and Man, 
lect. 15, p. 436. (A., 1889.) 

3600. VARIETIES OF DOGS — Not 

Found in Wild State. — The numerous races 
of dogs which we have produced by domes- 
ticity are nowhere to be found in a wild 
state. In Nature w^e should seek in vain 
for mastiffs, harriers, spaniels, greyhounds, 
and other races, betw'een which the differ- 
ences are sometimes so great that they 
would be readily admitted as specific be- 
tween wild animals; ‘‘yet all these have 
sprung originally from a single race, at first 
approaching very near to a wolf, if, indeed, 
the wolf be not the true type which at some 
period or other was domesticated by man.” 
— Lyell PHnciples of (ieoloqif, bk. iii, cli. 
33, p. .570. (A., 1854.) 

3610. VARIETIES SCORNED BY 
THE OLDER ffATVRALlSTS- Now Sought 
and Cherished. — By the older naturalists, 
indeed, varieties — especially if numerous, 
small, and of frequent occurrence — were 
looked upon as an unmitigated nuisance, be- 
cause they rendered it almost impossible to 
give precise definitions of species, then con- 
sidered the chief end of systematic natural 
history. Hence it was the custom to de- 
scribe what was supposed to be the “ typical 
form ” of species, and most collectors were 
satisfied if they possessed this typical form 
in their cabinets. New’, how^ever, a collec- 


tion is valued in proportion as it contains 
illustrative specimens of all the varieties 
that occur in each species, and in some 
cases these have been carefully described, 
so that we possess a considerable mass of 
information on the subject. — Wallace Dar- 
winism, ch. 3, p. 28. (Hum.) 

3611. VARIETY IN THE UNIVERSE 

— Aggregations of Stars — Different Magni- 
tudes Intermingled — The Milky Way. — Here, 
then, is fresh evidence of the wonderful con- 
stitution of the Milky Way. We see that 
this complicated aggregation of star-streams 
— for such is the true description of the 
galaxy — consists in the main of a multitude 
of relatively minute stars, amidst which 
many stars, so large as to be visible to the 
naked eye, are scattered, while also stars 
of intermediate orders are gathered with 
great richness in the same region of space. 
It follows that when Sir W. Herschel was 
endeavoring by means of his powerful tele- 
scopes to resolve the cloudy light of the Milky 
Way into separate stars he was not really 
penetrating, as he supposed, to the remotest 
limits of our stellar system, and bringing 
into view stars which were at a relatively 
enormous distance, but in many cases at 
least was simply scrutinizing more and 
more closely certain definite aggregations of 
stars, of many orders of real magnitude, all 
intermixed together in the same region of 
space. . . . Our stellar universe, in fact, 
no longer presents the uniform aspect W'hieh 
it had’ assumed as interpreted by Sir W. 
Herschel, but shows varieties of structure 
and of aggregation corresponding with, but 
far surpassing in degree, those which we 
recognize in the solar system. — Proctor 
Fa-pansc of Heaven, p. 273. (L. G. & Co., 

1897.) 

3612. Creation Not Held 

to the Single Model of Our Sun and Solar 
System — Pairs and Clusters of Suns of 
Varying Color and lirightness. — The most 
beautiful contrasts of coloring are not pre- 
sented by the systems in rapid motion, but 
by the systems in slow’ motion, and even in 
those which have remained motionless since 
their discovery. This curious fact does not 
prevent the planets which gravitate round 
these latter suns from being subject to the 
most singular alternations of illumination, 
of seasons, and of years. Our white and 
solitary sun, our solar system formed with 
a single focus round which revolve obedient 
worlds, following regular orbits, does not 
constitute the type and the model of univer- 
sal creation. The multiple suns which we 
study here sometimes unite their light, some- 
times oppose each other, sometimes alternate 
successively in the same sky; suns of dis- 
similar volumes and masses, acting often in 
contrary directions and distorting the sin^- 
lar orbits of the unknown worlds which 
gravitate in their power. No spectacle is 
more magnificent than the telescopic contem- 
plation of these strange suns. When in the 
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silent night, during the sleep of terrestrial 
Nature, in those nocturnal hours when hu- 
manity around us is asleep in anticipated 
death, our gaze and our thoughts are ele- 
vated by the aid of the marvelous telescope 
towards these celestial lights which are lit 
up on high from other worlds, and radiate 
around them heat, activity, and life, the 
contrast is so great that we think we dream. 
Here night, above light; here lethargy, above 
motion; here shadows, above splendor; here 
heavy and dark matter, above the devouring 
flame and the sidereal life. — Flammarion 
Popular Astronomy^ bk, vi, ch. 9, p. 638. 
(A.) 

3613* CycleBof Revolu^ 

iion of Stellar Syatema , — Notwithstanding 
the enormous distances which separate these 
stars [of one system] from each other, yet 
vaster distances, or rather distances of a 
higher order of vastness, separate that sys- 
tem of stars from the surrounding parts of 
the galaxy. It presents to us, also, the 
wonderful thought that cycles of revolution 
must exist within that system, compared 
with which the longest periods of motion 
recognized within our solar system must be 
regarded as absolutely insignificant. We are 
shown in such star-systems an order of 
created things unlike any that before we 
had known. One other form of evidence 
has been given to show the infinite variety 
which peivades every part of the universe. 
— Proctor Expanse of Heaven, p. 296. (L. 

G. & Co., 1897.) 

3G 1 4. Stars and Nehuloa 

Intermingled in Same Great Group . — There 
is no maintaining nebulie to be simply re- 
mote W’orlds of stars, in the face of an ag- 
glomeration like the Nubecula Major, con- 
taining in its (certainly capacious) bosom 
both stars and nebulic. Add the evidence 
of the spectroscope to the efTect that a large 
proportion of these perplexing objects are 
gaseous, with the intimate relation obvious- 
ly subsisting between the mode of their scat- 
tering and the lie of the Milky Way, and it 
becomes impossible to resist the conclusion 
that both nebular and stellar systems are 
parts of a single scheme. — Clerke History 
of Astronomy, pt. ii, ch. 12, p. 505. (Bl., 

1893.) 

3615. The Heavens Trans- 

figured . — Science is only beginning to pene- 
trate into the starry immensity. Even yes- 
terday we were ignorant of the number of 
the real double stars now observed, the di- 
versity of their motions, and their propor- 
tion in the organization of the heavens. 
We mav estimate that about one-fifth of the 
suns of which the universe is composed are 
not single, like that which illuminates us, 
but associated in binary, ternary, or multi- 
ple systems. Thus the double stars are 
veritable suns, gigantic and powerful, gov- 
erning, in the regions illuminated by their 
splendor, systems different from that of 
which we form part. The sky is no longer 


a gloomy desert; its ancient solitudes have 
given place to regions peopled like those 
in which the earth gravitates ; the darkness, 
the silence and death which reigned in these 
depths have given place to light, to motion, 
and to life; thousands and millions of suns 
pour out in great waves into space the ener- 
gy, the heat, and the different undulations 
which emanate from their foci; the universe 
is transfigured to our thoughts ; suns succeed 
to suns, worlds to worlds, universes to uni- 
verses; tremendous proper motions carry all 
these systems through the endless regions of 
immensity; and everywhere, out to and be- 
yond the farthest limits where the fatigued 
imagination may rest its wings, everywhere 
is developed in infinite variety the divine 
creation in which our microscopical planet is 
but an insignificant province. — Flammarion 
Popular Astronomy, hV. vi, ch. 8,p. 640. (A.) 

3616. Varying Length of 

y ears . — What inexhaustible variety distin- 
guishes the planets from each other! On 
the moon,- for example, there are but twelve 
days and twelve nights in a year, and yet 
their year is of the same length as ours. Here 
we count 365 days in a year. On Jupiter 
the year is nearly twelve times longer than 
ours, and the day less than half the terres- 
trial day; hence it follows that there are 
no less than 10,455 days in the year of that 
world ! On Saturn the disproportion is still 
more extraordinary; for its year, thirty 
times longer than ours, contains 25,217 days. 
And what shall we say of Neptune, whose 
year lasts for a century and a half — 165 of 
our rapid years! If biology is there regu- 
lated in the same proportions, a young girl 
of seventeen years on Neptune would really 
have lived 2,800 of our years; she would 
have lived nearly a thousand years before 
Christ was born in Judea ; she would have 
been contemporary with Komulus, Julius 
Caesar, Constantine, Clovis, Charlemagne, 
Francois I., Louis XIV., Robespierre — and 
she would still be only seventeen! Le- 
thargic fiancee, she will marry in three or 
four hundred years a young man of her 
dreams aged liimself more than three thou- 
sand terrestrial years. — Flammarion Popu- 
lar Astronomy, bk. i, ch. 2, p. 13. (A.) 

3617. VARIETY IN UNITY-Simt- 

larity in Structure of Diverse Parts . — ^The 
similar framework of bones in the hand of 
a man, wing of a bat, fin of the porpoise, 
and leg of the horse — the same number of 
vertebrie forming the neck of the giraffe and 
of the elephant — ^and innumerable other 
such facts, at once explain themselves on 
the theory of descent with slow and slight 
successive modifications. The similarity of 
pattern in the wing and in the leg of a bat, 
tho used for such different purpose, in the 
jaws and legs of a crab, in the petals, sta- 
mens, and pistils of a flower, is likewise, to 
a large extent, intelligible on the view of 
the gradual modification of parts or organs. 



SCIENTIFIC SIDE-LIGHTS 


780 


Tariety 

Veffetatlon 


which were aboriginally alike in an early 
progenitor in each of these classes. — 
Darwin Origin of Species, ch. 15, p. 494. 

( Burt. ) 

3618. VARIETY OF COLOR AMONG 

THE STARS— Double Stars of Complementary 
Colors. — A careful exauiinatioii of the bright 
double stars . . . teaches that, besides 

white, all the colors of the solar spectrum 
are to bo found in the double stars, but 
that the principal star, whenever it is not 
white, approximates in general to the red 
extreme (that of the least refrangible rays), 
but the companion to the violet extreme 
(the limit of the most refrangible rays). 
The reddish stars are twice as frequent as 
the blue and bluish; the white are about two 
and a half times as numerous as the red 
and reddish. It is moreover remarkable 
that a great difTcreneo of color is usually 
associated with a corresponding difference 
in brightness. In two eases — in < Bootis and 
y Leonis — which, from their great bright- 
ness, can easil}^ be measured b}^ powerful 
telescopes, even in the daytime, the former 
consists of two white stars of the third 
and fourth magnitudes, and the latter of a 
principal star of the second, and of a com- 
panion of the Il,5th magnitude. This is usual- 
ly called the brightest double star of the 
northern hemisphere, whereas « Centauri 
and * Crucis, in the southern hemisphere, 
surpass all the other double stars in bril- 
liancy. . , . This superb double star 

(a Centauri ) is beyond all comparison 
the most striking object of the kind in 
the heavens, and consists of two individ- 
uals, both of a high ruddy or orange color, 
tho that of the smaller is of a somewhat 
more somber and brownish cast.^’ (Sir John 
Herschel, ** Observations at the Cape of Good 
Hope,’’ p. 300.) — Humboldt, Coswo,?, voL iii, 
p. 209. (H., 1807.) 

3619. VARIETY OF COLOR IN 
DEEP-SEA ECHINODERMS — Compared to 
Atltin}tu Leaves. — It is impossible to account 
for [the] exiraordinary variety of color in 
the deep-sea cchinodcrins. It is hardly prob- 
able that it can be protective or warning in 
function, and it is dillicult to suppose that 
it is due to any peculiar excretory process. 
Whether it is due in any way to the influ- 
ence of the environment, or, like the color 
of autumn leaves, to the chemical degenera- 
tion of colors that in the shallow- water 
ancestry were functional, are problems that 
must be left for the future to decide. — 
Htcksox Fauna of the Deep Sea, ch. 4, p. 04. 
(A., 1S04.) 

3620. VARIETY OF MOVEMENT 

OF COliAETS— Celestial Visitors Captives of 
Sun*8 Attraction. — Four principal charac- 
teristics distingui.sh comets from planets; 
(1) Their nebulous aspect and their tails, 
often considerable; (2) the length of the 
elliptical orbits which they describe; (3) 
the inclination of these orbits, which, instead 
of lying in the plane of the ecliptic, or at 


least in the zodiac, like those of the planets 
in general, are inclined at all degrees up to 
a right angle, and sometimes carry the 
comets to the polar constellations; (4) the 
directions of their motions, which, instead of 
being performed in the same direction as 
those of planets, are, some direct, others 
retrograde, and appear to be strangers to 
any unity of plan. From these circum- 
stances the certain conclusion follows that 
comets liave not the same origin as the 
planets, that they did not originally belong 
to the solar system, that they travel through 
immensity, that they may be transported 
from one sun to another (from star to star), 
and that those which revolve round our sun 
Juive been caught in their passage by his at- 
traction, having had their course curved and 
closed by the influence of the planets of our 
system. — Flammarion Popular Astronomy, 
bk. V, ch. 2, p. 489. (A.) 

3621. VARIETY OF NATURE— Au- 

rora Ranges from Low Elevation Up to Hun- 
dreds of Miles. — From all this evidence we 
are entitled to conclude that the altitude 
of polar auroras varies within very wide 
limits, and that, in spite of the opinion of 
certain authors, it is certainly possible to 
observe auroral manifestations quite near 
the surface of the earth. . . . 

But let us distinguish. In mean latitudes, 
in Franco and Central Europe, all measure- 
ments of the height of the aurora have al- 
ways given very high numbers [by some 
observers in some instances estimated at 
more than 500 miles]. . . . It is only 

in latitudes above the 55th or 60th parallel 
that auroras are undoubtedly found at a 
much lower level, and sometimes even quite 
near the surface of the earth. It seems, 
then, lawful to assume that the mean height 
at which the aurora is produced diminishes 
as we approach the poles. Perhaps exceed- 
ing 100 kilometers (60 miles) in low lati- 
tudes, it descend?^ to some tens of miles in 
the arctic i*egiuns, and may even be quite 
near the ground. — Angot Aurora Borealis, 
ch. 4, p. 68. (A., 1897.) 

3622. Close Observation 

Finds Endless Differences — Shepherd Knoirs 
Individual Sheep. — If we look about us in 
a forest consisting of only a single species 
of tree, for example, of beech, we sliall cer- 
tainly not find in the whole forest two trees 
of this kind which are absolutely identical 
or perfectly equal in the form of their 
branches, the number of their branches, and 
leaves, blossoms, and fruits. Special differ- 
ences occur everywhere, just as in the case 
of men. There are no two men who are 
absolutely identical, perfectly equal in size, 
in the formation of their faces, the number 
of their hairs, their temperament, character, 
etc. The very same is true of Individuils 
of all the different species of animals and 
plants. It is true that in most organisms 
the differences are very trifling to the eye 
of the uninitiated. Everything here essen- 
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tially depends on the exercise of the faculty 
of discovering these often very minute dif- 
ferences of form. The shepherd, for exam- 
ple, knows every individual of his flock, 
solely by accurately observing their peculi- 
arities, while the uninitiated are incapable 
of distinguishing at all the different indi- 
viduals of one and the same flock. — Haeckel 
History of Creation, vol. i, ch. 7, p. 158. 
(K. P. & Co., 1899.) 

3023. Results Wrought 

from a Feio Elements — Language from 
the Alphabet, — The number of substances 
deemed elementary has varied with the 
advance of science; but as compared with 
the variety of their products, that number 
may be considered as infinitesimally small ; 
whilst the progress of analysis, with glimpses 
of laws as yet unknown, renders it almost 
certain that this number will be found to 
be smaller still. Yet out of that small 
number of elementary substances, having 
fixed rules, too, limiting their combina- 
tion, all the infinite varieties of organic and 
inorganic matter are built up by means of 
nice adjustment. As all the faculties of a 
powerful mind can utter their voice in lan- 
guage whose elements are reducible to twen- 
iy-four letters, so all the forms of Nature, 
with all the ideas they express, are w’orked 
out from a few simple elements having a 
few simple properties. — Argyll Reign of 
Law, ch, 2, p. 57. (Hurt.) 

3024. VARIETY OF TONES AMONG 
ANIMALS — Darwin's Six Modulations m the 
Bark of the Dog — From These M<ty Spring 
a Full Vocabulary. — The howl of the dog, 
the neigh of the horse, the bleat of the 
lamb, the stamp of the goat, and other signs 
are all readily understood by other animals. 
One monkey utters at least six different 
sounds to express its feelings; and Mr. Dar- 
win has detected four or five modulations 
in the bark of the dog: “ the bark of eager- 
ness, as in the chase; that of anger as well 
as growling; the yelp or howl of despair 
when shut up; the baying at night; the 


tion as of “a ball in the throat,” which seems 
to prevent free respiration. — H udson Natu- 
ralist in La Plata, ch. 1, p. 5. ( C. & H., 1895. ) 

3026. VAULT OF HEAVEN— Anciewte 

Regarded the Heavens as Made of Glass 
— The “ Crystal BphereP — Altho, according 
to Stobaeus and the collector of the “ Views 
of the Philosophers,” the designation “ crys- 
tal vault of heaven ” dates as far back as 
the early period of Anaximenes, the first 
clearly defined signification of the idea on 
which the term is based occurs in Empedo- 
cles. This philosopher regarded the heaven 
of the fixed stars as a solid mass, formed 
from the ether which had been rendered 
crystalline and rigid by the action of fire. 
According to his theory, the moon is a body 
conglomerated (like hail) by the action of 
fire, and receives its light from the sun. 
The original idea of transparency, congela- 
tion, and solidity would not, according to the 
physics of the ancients, and their ideas 
of the solidification of fluids, have referred 
directly to cold and ice; but the aflinity 
between KfivtrraWoi, Kpvoc, and upvar aivta, 
as well as this comparison with the most 
transparent of all bodies, gave rise to the 
more definite assertion that the vault of 
heaven consisted of ice or of glass. Thus 
we read in Lactantius: “ Ccelum aerem gla- 
ciatum esse ” and vitreum coeluin.” Em- 
pedocles undoubtedly did not refer to the 
glass of the Phenicians, but to air, which 
was supposed to be condensed into a trans- 
parent solid body by the action of the fiery 
ether. In this comparison with ice (iepv<r- 
laXXos), the idea of transparency predomi- 
nated, no reference being here made to the 
origin of ice through cold, but simply to 
its conditions of transparent condensation. 
While poets used the term crystal, prose 
writers . , . limited themselves to the 

expression crystalline or crystal-like, #tpv<r- 
TaXXoei 6 >? 9 . In like manner, Tray 09 (from 
niiyvvaOat, to bccoiue solid) signifies a piece 
of ice — its condensation being the sole point 
referred to. — Humboldt Cosmos, vol. iii, p. 


bark of joy when starting on a walk with 
his master; and the very distinct one of 
demand or supplication, as when wishing 
for a door or window to be opened.” Now 
these signs are as much language as spoken 
words. You have only to evolve this to get 
all the language the dictionary-maker re- 
quires. — Drummond .iscent of Man, p. 15S. 
(J. P., 1900.) 

3625. VASTNESS, SENSE OF— PZain^- 
man\s First Fxprnt'ncr of a Hill . — I re- 
member my first experience of a hill, after 
having been shut within these narrow 
limits.” It was one of the range of Sierras 
near Cape Corrientes, and not above eight 
hundred feet high; yet, when I had gained 
the summit, I was amazed at the vastness 
of the earth, as it appeared to me from that 
modest elevation. Persons born and bred on 
the pampas, when they first visit a mountain- 
ous district, frequently experieiUH^ a aeiisa- 


12;i. (H., 1897.) 

3627. VEGETATION AND CRYS- 
TALLIZATION — Lake of the Solfatara — Con- 
trast of the Animate and the ] nanimate . — 
Tn (he (\impagiia, between Rome and Tivoli, 
is the Lake of the Solfatara, called also 
Lago di Zolfo (locus alhula), into which 
flons continually a stroLin of tepid water 
from a smaller lake, situated a few yards 
above it. The water is a saturated solu- 
tion of earhoijic-aeid gas, which escapes 
from it in such quantities in some parts 
of its surface that it has the appearance 
of being actually in ebullition. ” I have 
found by experimojit,” says Sir Humphry 
Davy, “ that the water taken from the 
most tranquil part of the lake, even after 
being agit4ited and exposed to the air, 
eontainod in solution more than its own 
volume of earbonie-aeid gas, with a very 
small quantity Qf sulfuretcd hydrogen. Its 
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high temperature, which is pretty constant 
at 80° F., and the quantity of carbonic acid 
that it contains, render it peculiarly dtted 
to afford nourishment to vegetable life. The 
banks of travertin are everywhere covered 
with reeds, lichen, conferva?, and various 
kinds of aquatic vegetables; and at the same 
time that the process of vegetable life is 
going on the crystallizations of the calcare- 
ous matter, which is everywhere deposited 
in consequence of the escape of carbonic 
acid, likewise proceed. There is, I believe, 
no place in the world where there is a more 
striking example of the opposition or con- 
trast of the laws of animate and inanimate 
Nature, of the forces of inorganic chemical 
allinity, and those of the powers of life.” 

The same observer informs us that he 
fixed a stick in a mass of travertin covered 
by the water in the month of May, and in 
April following he had some difficulty in 
breaking, with a sharp-pointed hummer, the 
mass which adhered to the stick, and which 
was several inches in thickness. The upper 
part was a mixture of light tufa and the 
leaves of conferv.T; below this was a darker 
and more solid travertin, containing black 
and decomposed masses of conferva; in 
the inferior part the travertin was more 
solid, and of a gray color, but with cavi- 
ties probably produced by the decomposition 
of vegetable matter. — Lyell Principlefi of 
Geology, bk. ii, ch. Ifi, p. 243. (A., 1854.) 

3628. VEGETATION, GIGANTIC, OF 
TROPICS — A Forest of Arum. — One of the 
islands was low and sandy, and half of it 
was covered with gigantic arum-trees, the 
often-mentioned Caladium (/r6orc.s‘cens,which 
presented a strange sight. ^fost people 
are acquainted with the little British spe- 
cies Arum maculatum, which grows in 
hedge-bottoms, and many, doubtless, have 
admired tlie larger kinds grown in hot- 
houses; they can therefore form some idea 
of a forest of arums. On this islet the 
wood}^ stems of the plants near the bot- 
tom were eight to ten inches in diameter, 
and the trees were twelve to fifteen feet 
high, all growing together in such a manner 
that there w’as just room for a man to walk 
freely betw’een them. There was a canoe 
inshore, with a man and a w'oman; the 
man, who was hooting with all his might, 
told us in passing that his son was lost 
in the “ aningal ” (arum-grove). He had 
strayed while walking ashore, and the father 
had been an hour waiting for him in vain. 
— Bates Naturalist on the River Amazon, 
ch. 5, p. 664. (Hum., 1880.) 

3629. VEGETATION, MICROSCOPIC 

— The “ Red ^noto ” of the A Ips. — Some- 
times, in the midst of the wide expanse, one 
comes upon a patch of the so-called red snow 
of the Alps. At a distance one would say 
that such a spot marked some terrible scene 
of blood, but, as you come nearer, the hues 
are so tender an.d delicate, as they fade from 
deep red to rose, and so die into the pure 


colorless snow around, that the first im- 
pression is completely dispelled. This red 
snow is an organic growth, a plant spring- 
ing up in such abundance that it colors ex- 
tensive surfaces, just as the microscopic 
plants dye our pools with green in the 
spring. It is an alga (Protocoites nivalis), 
well known in the arctics, where it forms 
wide fields in the summer. — Agassiz Geo- 
logical Sketches, ser. i, ch. 8, p. 227. (H. 

M. & Co., 1896.) 

3630. VELOCITY OF LIGHT— ESc- 

actness of NcwcomFs Observations — Rays 
Sent Across a Measured Space. — All ear- 
lier efforts of the kind were thrown into 
the shade by Professor Newcomb^s arduous 
'operations at Washington in 1880-1882. The 
scale upon which they were conducted was 
in itself impressive. Foucault’s entire appa- 
ratus in 1862 had been enclosed in a single 
room; Newcomb’s revolving and fixed mir- 
rors, between which the rays of light were 
to run their timed course, were set up on 
opposite shores of the Potomac, at a distance 
of nearly four kilometers [about 2j^ miles]. 
This advantage was turned to the utmost 
account by ingenuity and skill in contri- 
vance and execution ; and the deduced veloc'ity 
of 299,860 kilometers ( = 186,328 miles) a 
second had an estimated error (30 kilo- 
meters [18.63 miles]) only one-tentli that 
ascribed by Cornu to his own result in 1874. 
— Clebke History of Astronomy, pt. ii, ch. 
6, p. 297. (Bl., 1893.) 

3631. Happy Conjecture 

of Bacon. — ^The second book of Ijord Bacon’s 
“ Novum Organum ” gives us the earliest 
views on the velocity of light and the prob- 
ability of its requiring a certain time for its 
transmission. He speaks of the time re- 
quired by a ray of light to traverse the 
enormous distances of the universe, and pro- 
poses the question whether those stars yet 
exist wliich we now sec shining. We are 
astonished to meet with this happy conjec- 
ture in a work whose intellectual author 
was far behind his contemporaries in mathe- 
matical, astronomical, and physical knowl- 
edge. The velocity of reflected solar light 
was first measured by Romer (November, 
1675) by comparing the periods of occulta- 
tion of Jupiter’s satellites; wdiile the veloc- 
ity of the direct light of the fixed stars was 
ascertained (in the autumn of 1727) by 
means of Bradley’s great discovery of aber- 
ration, which afforded objective evidence of 
the translatory movement of the earth, and 
of the truth of the Copernican system. — 
Humijoldt Cosmos, vol. iii, p. 80. (H., 

1897.) 

3632. VELOCITY OF OCEAN CUR- 
RENTS — Narrowing of Channel Increases 
Speed of Crowded Wafcr«.-^The ordinary 
velocity of the principal currents of the 
ocean is from one to three miles per hour; 
bqt when the boundary lands converge, large 
bodies of water are driven gradually into a 
narrow space, and then wanting lateral room 
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are compelled to raise their level. When- 
ever this occurs their velocity is much in- 
creased. The current which runs through 
the Race of Alderney, between the island of 
that name and the mainland, has a velocity 
of about eight English miles an hour. Cap- 
tain Hcwett found that in the Pentland 
Firth the stream, in ordinary spring tides, 
runs ten miles and a half an hour, and 
about thirteen miles during violent storms. 
The greatest velocity of the tidal current 
through the “ Shoots ” or New Passage, in 
the Bristol Channel, is fourteen English 
miles an hour; and Captain King observed, 
in his survey of the Straits of Magellan, that 
the tide ran at the same rate through the 
“ First Narrows,” and about eight geo- 
graphical miles an hour in other parts of 
those straits. — Lyell Principles of Geology ^ 
bk. ii, ch. 19, p. 293. (A., 18.54.J 

3633. VELOCITY, UNIMAGINABLE, 

OF ELECTRICITY — Emblem of Speed of 
Thought — Moving Bodies Seen Motionless . — 
A flash of lightning cleaves a cloud, appear- 
ing and disappearing in less than a hundred- 
thousandth of a second, and the velocity of 
electricity is such as would carry it in a 
single second over a distance almost equal 
to that wliich separates the earth and moon. 
It is well known that a luminous impression 
once made upon the retina endures for about 
one-sixth of a sp(*ond, and that this is the 
reason why we sec a continuous band of 
light when a glowing coal is caused to pass 
rapidly through the air. A body illumina- 
ted by an instantaneous flasli continues to 
be seen for the sixth of a second after the 
flash has become extinct; and if the body 
thus illuminated be in motion, it appears 
at rest at the place where the flash falls 
upon it. When a color-top with dilFerently 
colored sectors is caused to spin rapidly the 
colors blend together. Such a top, rotating 
in a dark room and illuminated by an elec- 
tric spark, appears motionless, each distinct 
color being clearly seen.' Professor Dove 
has found that a flash of lightning produces 
the same efi'cct. During a thunder-storm he 
put a color-top in exceedingly rapid motion, 
and found that every flash revealed the top 
as a motionless object, wirh its colors dis- 
tinct. — Tyxdaix Fragments of Science, vol. 
i, ch. 21, p. 440. (A., 1900.) 

3634. VENOM ADAPTED TO VIC- 
TIM— Owe Plan Must Comprehend Destroyer 
and Destroyed . — The poison of a deadly 
snake — let us for a moment consider what 
this is. It is a secretion of definite chemical 
properties which have reference, not only — 
not even mainly — to the organism of the 
animal in which it is developed, but specially 
to the organism of another animal which it 
is intended to destroy. Some naturalists 
have a vague sort of notion that, as regards 
merely mechanical weapons, or organs of 
attack, they may be developed by use — that 
legs may become longer by fast running, 
teeth sharper and longer by much biting. 


Be it SO: this law of growth, if it exist, is 
but itself an instrument whereby purpose 
is fulfllled. But how wdll this law of growth 
adjust a poison in one animal with such 
subtle knowledge of the organization of an- 
other that the deadly virus shall in a few 
minutes curdle the blood, benumb the nerves, 
and rush in upon the citadel of life? There 
is but one explanation — a Mind, having mi- 
nute and perfect knowledge of the structure 
of both, has designed the one to be capable 
of inflicting death upon the other. This 
mental purpose ami resolve is the one thing 
which our intelligence perceives with direct 
and intuitive recognition. The method of 
creation, by means of which this purpose has 
been carried into eflect, is utterly unknown. 
— Argyll Reign of Law, eh. 1, p. 21. (Burt.) 

3635. VENTILATION IS LIFE--Deadly 

Products of Combustion — Breathing Is Com- 
busiton without Flame. — We often take 
great precautions to prevent its {carbon di- 
oxid or carbonic acid] escape. Scared by the 
ghosts of rheumatism and neuralgia, some 
people in winter close the doors of their 
apartments and stop up every crevice by 
which fresh air can enter or foul air escape. 

By means of a sandbag at the window, 
another at the door, and a piece of list care- 
fully tacked along its edge, the whole ar- 
rangement being supplemented by a screen, 
the products of combustion and "exhalation 
are kept circulating in the room and 
breathed over and over again by those 
within, at the cost of morning headache, 
languor, and depression, with a long train 
of other evils following in the wake. From 
the fire, from the lights, and from the lungs 
of the inmates, the poisonous gas is evolved, 
and must be removed by efficient ventila- 
tion. We are here struck by the remarkable 
analogv’’ between tbe process of combustioft 
and the function of respiration. 

The latter is, in fact, a species of com- 
bustion without flame. The carbon of the 
impure venous blood unites with the oxygen 
of the air to form carbonic acid gas, while 
the hydrogen unites with another portion 
of oxygen to form water. Both products 
are expelled at each exhalation, and the 
chemical action going on within the body 
raises its temperature to nearly 100°. — 
J^)W'r. \nfure-Studirs, p. 4. (Hum., 1SS8.) 

363($. VENTRILOQUISM IN NATU- 
RAL MAGIC — Judgment of Distance Relative. 
— A change of wind, an unusual stillness 
in the air, is quite sufficient to produce the 
sense that sounding objects are nearer than 
they actually arc. Tbe art of the ventrilo- 
quist manifestly aims at producing this kind 
of illusion. By imitating the dull effect of 
a distant voice, he is able to excite in the 
minds of his audience a powerful conviction 
that the sounds proceed from a distant 
point. There is little doubt that ventrilo- 
quism has played a conspicuous part in the 
arts of divination and magic. — SriXY Il- 
lusions, oh. 5. p. 8*2. (A., 1897.) 



SCIENTIFIC SIDE-LIGHTS 


784 


Venus’s 

Victory 


3637. VENUS’S FLY-TRAP-EemarJk- 

able Mechanism for Securing Insect Food — 
Plant Almost without Roots — Leaves Spring 
upon Prey at a Touch. — This plant [Dioncea 
muscipula], commonly called Venus’s fly- 
trap, from the rapidity and force of its 
movements, is one of the most wonderful 
in the world. It is a member of the small 
family of the Droscraccw, and is found only 
in the eastern part of North Carolina, grow- 
ing in damp situations. The roots are small; 
those of a moderately fine plant which I ex- 
amined consisted of two branches about one 
inch in length, springing from a bulbous 
enlargement. They probably serve, as in 
the case of Drosera, solely for the absorption 
of water ; for a gardener, who has been very 
successful in the cultivation of this plant, 
grow’s it, like an epiphytic orchid, in well- 
drained damp moss without any soil. . . . 
The tw'o lobes stand at rather less than a 
right angle to each other. Three minute 
pointed processes or filaments, placed tri- 
angularly, project from the upper surfaces 
of both; but I have seen tw'O leaves with 
four filaments on each side, and another 
with only two. These filaments are remark- 
ablfe from their extreme sensitiveness to a 
touch, as shown not by their own movement, 
but by tl^t of the lobes. The margins of the 
leaf are prolonged into sharp, rigid projec- 
tions which T will call spikes, into each of 
w’hich a bundle of spiral vessels enters. The 
spikes stand in such a position that, when 
the lobes close, they interlock like the teeth 
of a rat-trap. — Darwin Insectivorous Plants, 
ch. 13, p. 232. (A., 1000.) 

3638. VERACITY OF ANCIENT 
TRAVELER VINDICATED -T;ie6’€ao//SVtt- 
weed. — His ships, he [llimilco, a Cartha- 
ginian explorer of the sixth century B. C.J 
says, or at least Avienus says for him, were 
“ surrounded by seaweed.” Where was he 
w'hen this took place? All that we can say 
in answer to this question is that he sailed 
through the Pillars of Hercules into the 
Atlantic Ocean, and w^e know that few days’ 
sail in this direction would have brought 
him to the “ Mare di Sargasso,” a sea which 
has actually taken its name from the quan- 
tity of seaw'eed (sargasso) growing in it. 
Sir G. C. Lewis says, The notion of remote 
seas being impassable by ships, either from 
their shoals, or from the obstacles to navi- 
gation produced by the semifluid and muddy 
properties of the water, frequently recurs 
among the ancients ” ; and it is true, no 
doubt, that statements of this kind are made 
by many ancient writers, as,, for Instance, 
by Herodotus,, Plato, Scylax, and even Aris- 
totle; but not one of these writers alludes 
to seaweed ” as an impediment to naviga- 
tion, and it can hardly be accidental that 
the only voyager by whom this is referred 
to was one who sailed on a course w’hieh, if 
persevered, in for a few days, would have 
brought him to that which is even now 


known as the Sea of Seaweed. — Avebury 
Prehistoric Times, ch. 3, p. 59. (A., 1900.) 

3639. Unknown Sub- 

stance Found Covering the Sea — Plates of 
Ice Like Jellyfish. — Round the island of 
Thule Pytheas [a Greek explorer, third cen- 
tury B. C., treated by Polybius, Strabo, and 
later writers as a mendacious imposter] 
saw' a substance which was neither earth, 
air, nor water, but a substance resembling 
meduste or jellyfishes (irvew/movt SaKti<r<ri<f eoi^tb?), 
which could neither be passed on foot nor 
in ships. This passage, which has complete- 
ly puzzled southern commentators, is justly 
regarded by Professor Nilsson as a striking 
evidence of Pytheas’s veracity. For when 
the Northern Ocean freezes, this does not 
happen as in our ponds or lakes, but small, 
separate plates of ice are formed, and as 
soon as this process commences the fi.sher- 
incn hurry to the shore, lest they should be 
caught in the ice, w'hich for some time is 
too thick to permit the passage of a boat, 
yet too weak to support the weight of a 
man. A very similar description is given 
by Captain Lyon. “ We came,” he says, 
“ amongst young ice, in that stale called 
sludge, which resembles in appearance and 
consistency a far better thing — lemon ice. 
From this w’e came to small round plates, of 
about a foot in diameter, which have the 
appearance of the scales of gigantic fishes.” 
Richardson also particularly mentions the 
“circular plates of ice, six or eight inches 
in diameter.” These disks of ice tossed about 
by the waves suggested to Professor Nilsson 
himself, when he first saw them, the idea 
of a crowd of medusa, and if w'e imagine a 
southerner who had never before witnessed 
such a phenomenon, and wiio on his return 
home wished to describe it to his fellow 
countrymen, it would have been difticult to 
find an apter or more ingenious simile. It 
is, moreover, one which would hardly have 
occurred to any one W'ho had not witnessed 
the actual phenomenon. — .Avebury Prehis- 
toric Times, ch. 3, p. 02. (A., 1900.) 

3640. VERIFICATION OF POPULAR 

BELIEF — NaturaliaVs Observation — Vampire 
and Horse. — The vampire-bat is often the 
cause of much trouble, by biting the horses 
on their withers. The injury is generally 
not so much owing to the loss of i)Iood as 
to the inflammation which the pressure of 
the saddle afterwards produces. The whole 
circumstance has lately been doubted in 
Kngland ; I was therefore fortunate in being 
present when one . . . was actually 

caught on a horse’s back. We were bivou- 
acking late one evening near Coquimbo, in 
Chile, w'hen my servant, noticing that one 
of the horses was very restive, went to see 
what was the matter, and fancying he could 
distinguish something, suddenly put his 
hand on the beast’s withers and secured the 
vampire. In the morning the spot where the 
bite had been inflicted was easily distin- 
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guished from being slightly swollen and 
bloody. — ^D arwin Naturalist* ^Voyage around 
the World, ch. 2, p. 22. (A., 1898.) 

3641. VERSATILITY OF SCIENTIST 

— Mastery of Three Great Departments — 
The Philosophic Mind Everywhere at Home. 
— Wherever mineralogy or geology is taught, 
the unsurpassed text-books on these subjects 
by Dana hold easy supremacy. ... Of 
his mineralogy Powell says : “ Thus he was 
the first to give us a system of mineralogy ; 
but his work in this field did not end at 
that stage. lie still pursued his investiga- 
tions, collecting from many fields, and draw- 
ing from the collections of many others in 
many lands, until at last he developed a 
new system of mineralogy, placing the sci- 
ence on an enduring basis. This accom- 
plishment alone was also worthy of a great 
man, and by it a new science was organ- 
ized on a mathematical, chemical, and phys- 
ical basis.’^ 

The broader field of geology became his 
after his return from the exploring expedi- 
tion, and he published his “ Manual of Ge- 
ology^* in 1862. . . . Concerning his 

valuable work on geology Powell said : So 
Dana’s ‘ Geology ’ is not only a text-book of 
geology, but it is the handbook for all 
national, state, and local geologists and 
all students in the field. It is the universal 
book of reference in that department of sci- 
ence. Other text-books have been developed, 
but no other handbook for America. It is 
a vast repository of facts, but all arranged 
in such a manner as to constitute a geologic 
philosophy. It is on every worker’s table, 
and is carried in the kit of every field ob- 
server. It has thus become the standard to 
which all scientific research is referred, and 
on w’hich geologic reports are modeled.” 

Besides the foregoing, Dana was the au- 
thor of ** Coral Reefs and Islands,” which he 
enlarged and published later as ‘‘ Corals and 
Coral Islands ” ; of The Geological Story 
Briefly Told ” ; “ The Characteristics of Vol- 
canoes,” and “ The Four Rocks of the New 
Haven Region.” 

In conclusion Powell says of him : Dana 
as a zoologist was great, Dana as a mineral- 
ogist was greater, but Dana as a geologist 
was greatest, and Dana in all three was a 
philosopher; hence Dana’s great work is en- 
during. — Marcus Benjamin Early Presi- 
dents of the American Association in Pro- 
ceedings of Amer. Assoc, for the Advance- 
ment of Scicnccy 1899. p. 16. 

3642. VICES OF SAVAGERY NOT 
PRIMEVAL — Cannibalism ami Infanticide . — 
There is an assumption that the further we 
go back in time there was not only less and 
less extensive knowledge of the useful arts 
— not only simpler and simpler systems of 
life and polity — ^but also that there were 
deeper and deeper depths of the special char- 
acteristics of the modern savage. We have, 
however, only to consider what some of these 
characteristics are to be convinced that, al- 


Veuns’s 

Victory 


tho they may have arisen in early times, 
they cannot possibly have existed in the 

times which were the earliest of all 

If, for example, there ever was a time when 
there existed on one spot of earth, or even 
on more spots than one, a single pair of 
human beings, it is impossible that they 
should hfive murdered their offspring or that 
they should have killed and eaten each other. 
Accordingly it is admitted that cannibalism 
and infanticide, two of the commonest prac- 
tises of savage and of barbarous life, cannot 
have been primeval. But this is a conclu- 
sion of immense significance. It hints to 
us, if it does no more, that what is true of . 
one savage practise may possibly be true 
of others. It breaks down the presumption 
that whatever is most savage is therefore 
probably the most ancient. — Argyll Unity 
of Nature, ch. 10, p. 228. (Burt.) 

3643. VICTIM OF BOA OR PYTHON 

DESTITUTE OF FEAR — M e have often ob- 
served boas and pythons do this [kill their 
victims by crushingj in captivity, and can 
allirm that the rabbits and ducks introduced 
into their cages are entirely destitute of 
fear or apprehension, and suffer nothing un- 
til they are seized, and then their sufferings 
are extremely brief. Such a serpent, if dis- 
posed to feed — to attain which disposition it 
often needs a fast of several weeks — will 
move slowly about till it brings its mouth 
opposite to the muzzle of the rabbit. Then 
in an instant its mouth is opened and the 
rabbit’s head is seized, wdiile simultaneous- 
ly the voluminous folds of the pow’erful body 
are twined round it, and it is crushed im- 
mediately to death. The serpent does not 
at once uncoil its folds, but continues for a 
time tightly to embrace its victim, so that 
rean!mation becomes impossible. — Mivart 
Types of Animal Life, ch. 5, p. 141. (L. B.* 

& Co., 1893.) 

3644. VICTIM UNWARNED— In/ec- 

tion Uitsuspected — Incubation Period of Ty- 
phoid. — Until intoxication [i. c., toxin poi- 
soning] occurs there may be few^ or no 
symptoms, but directly enough bacteria are 
present to produce in the body certain poi- 
sons in sufficient amount to result in more 
or less marked tissue change, then the symp- 
toms of that tissue change appear. This 
period of latency between infection and the 
appearance of the disease is known as the 
incubation period. Take typhoid, for ex- 
ample. A man drinks a typhoid-polluted 
w^ater. For about fourteen days the bacilli 
are making headw^ay in his body w’ithout 
his being aware of it. But at the end of 
that incubation period the signs of the dis- 
ease assert themselves. — Newsman Bacteria, 
ch. 8, p. 271. (G. V. P.. 1899.) 

3645. VICTORY OF THE MAMMALS 
IN ANCIENT STRUGGLE — ATof are Ever 
8ince Perfecting This Highest Type. — ^The de- 
velopment of complete mamma lity was no 
sudden thing. The results of the struggle 
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are registered in the Eocene rocks. The 
ancient world had found its Waterloo. Gone 
were the dragons who so long had lorded it 
over both hemispheres — ^brontosaurs, iguano- 
dons, plesiosaurs, Itelaps, pterodactyls — ^all 
gone; their uncouth brood quite vanished 
from the earth, and nothing left alive as a 
reminder, save a few degenerate, collateral 
kin, such as snakes and crocodiles, objects 
of dread and loathing to higher creatures. 
Never in the history of our planet has there 
been a more sweeping victory than that 
of the mammals, nor has Nature had any 
further occasion for victories of that sort. 
The mammal remains the highest type of 
animal existence, and subsequent progress 
has been shown in the perfecting of that 
type where most perfectible. — Fiske 
Through yature to Qod, pt. ii, ch. 11, p. 
125. (H. M. & Co., 1900.) 

364(5. VIEW, ANCIENT, OF FIXED 
STARS— Stars Supposed To Be Riveted to the 
Vault of Heaven — The “ Crystal Sphered — 
The inappropriate expression of fixed stars 
(astra fixa of Manilius) reminds us . . . 
of the connection, or, rather, confusion of 
the ideas of insertion, and of absolute im- 
mobility or fixity. When Aristotle calls the 
non-wandering celestial bodies {knkavi} aarpa.) 
riveted^ CvUitiiiva), when Ptolemy desig- 
nates tnem as ingrafted (irpo<rjrc<^>uic6T«f), these 
terms refer specially to the idea entertained 
by Anaximenes of the crystalline sphere of 
heaven. The apparent motion of all the 
fixed stars from east to west, while their 
relative distances remain unchanged, had 
given rise to this hypothesis. “ The fixed 
stars {avXavij a<rrpa) belong to the higher and 
more distant regions, in which they are riv- 
eted, like nails, to the crystalline heavens; 
the planets (ao-rpa TrAavaJ/mti'a or irAavijra), which 
move in an opposite direction, belong to 
a lower and nearer region.” [Stobjeus, 
“ Eclog. Phvs.,” p. 582.]— Humboldt Cos^ 
mos, vol. iiC p. 122. (H., 1807.) 

3647. VIRTUE AMONG SAVAGES- 

yames Wanting for Love and Gratitude . — 
Neither faith, hope, nor charity enters into 
the virtues of a savage. The Sichuana lan- 
guage contains no expre.ssion for thanks; 
the Algonquin had no word for love; the 
TinnO no word for beloved; mercy was with 
the North- American Indians a mistake, and 
peace an evil; theft, says Catlin, they “ call 
capturing”; humility is an idea which they 
could not comprehend. Among the Kou- 
pouees the greatest misconduct, says Major 
McC^ulloeh, “ is to forgive an enemy, the 
first virtue is revenge.” — Avebury PrehiS' 
toric Tiu\(s, ch. 15, p. .541. (A., 1900.) 

3648. VIRTUES, PATERNAL, DIF- 
FERENT FROM MATERNAL-A« Neces- 
sary to the Race — Heredity Blends the Two. 
— ^The acquisitions of the manly life are as 
necessary to human character as the virtues 
which gather their sweetness by the cradle; 
and thG.se robuster elements — strength, cour^ 
age, manliness, '?ndurance, self-reliance — 


could only have been secured away from 
domestic cares*. Apart from that, it was 
not necessary to put the father through 
the same mill as the mother. Whatever 
the mother gained would be handed on to 
her boys as well as to her girls, and with the 
law of heredity to square accounts, it was 
unnecessary for each of the two great sides 
of humanity to make the same investments. 
By one acquiring one set of virtues and the 
other another, the blend in the end would 
be the richer; and, without obliterating the 
eternal individualities of each, the measure 
of completeness w'ould be gained more quick- 
ly for the race. Before heredity, however, 
could do its work upon the father a certain 
basis had to bo laid. WTth his original 
habits he would squander the hereditary 
gains as fast as he received them, and unless 
some change was brought about in his mode 
of life the old wild blood in his veins would 
counteract the gentler influence, and leave 
all the mother^s work in vain. Hence Na- ' 
ture had to set about another long and dif- 
ficult process — to make the savage father 
a reformed character. — Drummond Ascent of 
.1/an, ch. 9, p. 293. (J. P., 1900.) 

3649. VIRULENCE OF BACTERIA 

INCREASED BY ASSOCIATION— Randed 
Evils Most Deadly. — The virulence of . . . 
bacteria is . . . increased by means of 

association. The Bacillus coli is an example; 
for, in conjunction with other organisms, 
this bacillus, altho normally present in 
health in the alimentary canal, is able to 
set \ip acute intestinal irritation, and vari- 
ous ciianges in the body of an inflammatory 
nature. It is not yet possible to say in 
what way or to what degree the association 
of bacteria influences their rOle. That is a 
problem for the future. But whilst we have 
examples of this association in streptococcus 
and the bacillus of diphtheria, B. coli and 
yeasts, tetanus and putrefactive bacteria, 
Diplococous pneumonice and streptococcus, 
and association amongst the various suppu- 
rative organisms, we cannot doubt that there 
is an explanation to be found here of many 
hitherto unsolved results of bacterial ac- 
tion. — Newman Bacteria, ch. 1, p. 32. (G. 

P. P., 1899.) 

3650. VISIBLE VS. ACTTJAL-Other 

Worlds than Ours Like Lands Beyond the 
Sea. — The world in which we live is a round 
ball of a determined magnitude, and occ\i‘- 
pies its own place in the firmament. But 
w'hen w'e explore the unlimited tracts of 
that .space which is everywhere around us, 
we meet with other balls of equal or su- 
perior magnitude, and from which our earth 
would either bd invisible, or appear as small 
as any of those twinkling stars which arc 
seen on the canopy of heaven. Why then 
suppose that this little spot, little at least 
in the immensity which surrounds it, should 
be the exclusive abode of life and of intelli- 
gence? What reason to think that those 
mightier globes which roll in other parts of 
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creation, and which we have discovered to 
be worlds in. magnitude, are not also worlds 
in use and in dignity ? Why should we think 
that the great Architect of Nature, supreme 
in wisdom as he is in power, would 
call these stately mansions into existence 
and leave them unoccupied? Wlicn we cast 
our eye over the broad sea, and look .*t the 
country on the other side, we see nothing 
but the blue land stretching obscurely over 
the distant horizon. We are too far away 
to perceive the richness of its scenery, or 
to hear the sound of its population. Why 
not extend this principle to the still more 
distant parts of the universe? What tlio, 
from this remote point of observation, we 
can see nothing but the naked roundhess 
of yon planetary orbs? Are we therefore 
to say that they are so many vast and un- 
peopled solitudes; that desolation reigns in 
every part of the universe but ours; that 
the whole energy of the divine attributes is 
expended on one insignificant corner of these 
mighty works; and that to this earth alone 
belongs the bloom of vegetation, or the* 
blessedness of life, or the dignity of rational 
and immortal existence? — Chalmers Astro- 
nomical Discourses, p. 21. (R. Ct., 1848.) 

Stars Sep.m to Re- 

rolcc around the Pole — The “ i^icadfast Po^ 
tar Star** Changes Place in the Sky. — If we 
watch the heavenly bodies for a few hours 
we shall always find them in motion, those 
in the east rising upwards, those in the 
south moving towards the west, and those in 
the west sinking below the horizon. We 
know that this motion is only apparent, 
arising from the rotation of the earth on 
its axis; but . . . we may speak of the 

motion as real. A few days’ watching will 
show that the whole celestial sphere seems 
to revolve, as on an axis, every day. It is 
to this revolution, carrying the sun alter- 
nately above and below the horizon, that 
the alternations of day and night are due. 
The nature and effects of this motion can 
best be studied by watching the apparent 
movement of the stars at night. Wo should 
soon learn from such a watch that there is 
one point in the heavens, or on the celestial 
sphere, which does not move at all. In our 
latitudes this point is situated' in the north, 
between the zenith and the horizon, and is 
called the pole. Around this pole, as a fixed 
center, all the heavenly bodies seem to re- 
volve, each one moving in a circle, the size 
of which depends on the distance of the 
body from the pole. There is no star situ- 
ated exactly at the pole, but there is one 
which, being situated little more than a de 
gree distant, describes so small a circle that 
the unaided eye cannot see any change of 
place without making some exact and care- 
ful observation. This is therefore called the 
pole-star. . . . The altitude of the pole 
is equal to the latitude of the place. — New- 
comb Popular Astronomy, pt. i, ch. 1, p. 9. 
(H., 1899.) 


3652. VISION, BINOCULAR— Ef- 

feot of Seeing with Two Eyes. — In Nature 
we see every object with two eyes, each of 
which occupies a somewhat different stand- 
point in space. We therefore acquire two 
pictures of each separate object tfiat we 
blend in our conception into one physical 
whole. That is why we see objects in Na- 
ture in so much greater relief than in paint- 
ing. — Kaat Leonardo da Vinci aU Satur- 
forseher. (Translated for Scientific Side- 
Light s.J 

3653. VISION, DEFECTIVE— Color- 

hlindncss — Case of Dr. Dalton. — The most 
interesting case of [color-blindness] is that 
of the celebrated chemical philosopher. Dr. 
Dalton, of England. He published an ac- 
count of his own case and that of several 
others in the Transactions of the Manches- 
ter Society in 1794. Of the seven colors 
of the rainbow he could distinguish but two, 
yellow and blue; or at most, three, yellow, 
blue, and purple. He saw no difference 
between red and green; so that he thought 
the color of a laurel leaf the same as that 
of a stick of red sealing-wax. A story is 
told of his having, on one occasion, appeared 
at the Quaker meeting, of which he w’as a 
member, in the usual drab coat and small- 
clothes of the sect, with a pair of fiaming 
red-colored stockings to match. Whatever 
may be the truth in reference to this story, 
we have the assertion of Professor Whew'ell 
that when Dr. Dalton was asked with what 
he would compare the scarlet gown with 
which he had been invested by the univer- 
sity, he pointed to the trees, and declared 
that he perceived no difference between the 
color of his robe and that of their foliage. 
— Henry Color Blindness (Scientific Wri- 
tings, vol. i, p. 236). (Sm. Inst., 1886.) 

3654. VISION INDEPENDENT OF 
ARGUMENT OR CALCULATION— Appar- 

ent and Real Size of Church Clock and Ball 
on Steeple. — Vision requires to be convinced 
[through its own organs]. No assertion on 
the part of other people, no speculation or 
calculation is of influence in determining 
our perception, but only an association of 
ideas repeated over and over again. Isolated 
experiences, therefore, make no impression 
upon our minds. From a window in my 
room I look directly upon a neighboring 
church tower. The face of the church clock 
appears about as large as that of a moder- 
ately large cloek which hangs upon my wall. 
The* ball of the steeple looks about as large 
as the button of a flagstaff. A little w'hile 
ago the clock face and steeple knob w’ere 
taken down for repairs and lay upon the 
street. To my astonishment, I saw' that the 
former w'as as large as a church door, and 
the latter as large as a w'agon-w'heel. , Now 
the tw'o are in their places again and look 
to me just as they did before, altho I have 
learned their true size. The w'orkman upon 
the roof does not seem so much smaller 
than he actually is, because I have observed 
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the size of my fellow men hundreds of times. 
But the ball of a steeple and a church clock 
are not objects of cvery-day experience. The 
button of a flagstaff and the clock on the 
wall arc much more familiar. And so I 
think of the steeple knob as the flagstaff 
button^ and the church clock as a wall clock. 
— Wundt Psychology, lect. 2, p. 179. (Son. 
& Co., 1896.) 

3655. VISION, NEW POSSIBILITIES 

OF — Roentgen Rays Make the Opaque Trans- 
parent . — These [UoentgonJ rays are pro- 
duced by a special form of electrical current 
sent through a vacuum tube, in or around 
which is some fluorescent substance, which 
under the action of the current becomes in- 
tensely luminous. But this luminosity has 
totally different properties from ordinary 
light, inasmuch as the siibstances which 
are opaque or transparent to it arc not the 
same as those to which we usually apply the 
terms, but often the very contrary. Paper, 
for instance, is so transparent that the rays 
will pass through a book of a thousand 
pages, or through two packs of cards, both 
of Which would be absolutely opaque to the 
most brilliant ordinary light. Aluminum, 
tin, and glass of the same thickness are all 
transparent, but they keep out a portion 
of the rays; whereas platinum and lead are 
quite opaque. To these rays aluminum is 
two hundred times as transparent as pla- 
tinum. Wood, carbon, leather, and slate are 
much more transparent to the X-rays than 
is glass, some kinds of glass being almost 
opaque, tho quite transparent to ordinary 
light. — Wallace The Wonderful Century, 
ch. 5, p. 39. (D. M. & Co., 1899.) 

3656. VISION, REMARKABLE AD- 
JUSTMENTS FOR — The Eye Surpasses the 
Camera . — As an optical instrument, the eye 
is superior to the camera in the following, 
among many other particulars, wliich may 
be enumerated in detail; 1. The correct- 
ness of images even in a large field of view. 

2. The simplicity and efficiency of the means 
by which chromatic aberration is avoided. 

3. The perfect efficiency of its adaptation 
to different distances. In the photographic 
camera it is well known that only a com- 
paratively small object can be accurately 
focused. In the photograph of a large object 
near at hand the upper and lower limits 
are always more or less hazy, and vertical 
lines appear curved. This is due to the fact 
that the image produced by a convex lens 
is really slightly curved and can only be 
received without distortion on a slightly 
curved concave screen, hence the distortion 
on a flat suyfacc of ground glass. It is 
different with the eye, since it possesses a 
concave background, upon which the field 
of vision is depicted, and with which the 
curved form of the image coincides exactly. 
Thus the defect of the camera obscura is 
entirely avoided, for the eye is able to em- 
brace a large field of vision, the margins 


of which are depicted distinctly and with- 
out distortion. If the retina had a plane 
surface like the ground-glass plate in a 
camera, it must necessarily be much larger 
than is really the case if we were to see as 
much; moreover, the central portion of the 
field of vision alone would give a good, clear 
picture. — Bernstein, quoted by Baker in 
Handbook of Physiology, vol. ii, ch. 19, p, 
213. (W. W., 1885.) 

365 7 . VISIONS, DREADFUL, IN AL- 

COHOLIC MARIA — Reptiles and Specters 
Seen — Delirium Tremens. — This state [de- 
lirium tremens], which constitutes a con- 
necting link between intoxication and in- 
sanity, seems rather to arise from perverted 
and imperfect nutrition of the brain than 
from poisoning of the blood; for it may be 
produced by other agencies which depress 
the nervous power, such as great loss of 
blood, the shock of severe injuries, or ex- 
treme cold. It is characterized by a low, 
restless activity of the cerebrum, manifest- 
ing itself in muttering delirium, with occa- 
sional paroxysms of greater violence; and 
the nature of this delirium almost always 
shows the mind of the subject of it to be 
possessed with the apprehension of some dire- 
ful calamity. He imagines his bed to be 
covered Avith loathsome reptiles; he sees the 
Avails of his apartment covered Avith foul 
or terrific specters; and he supposes the 
friends or attendants who stand around to 
be fiends come to drag him down into a fiery 
abyss beneath. Here avc have, as in the 
case of false perceptions, ... a misin- 
terpretation of actual sense-impressions, un- 
der the influence of a dominant emotional 
state. — Carpenter Mental Physiology, bk. 
ii, ch. 17, p. 656. (A., 1900.) 

3658. VISIONS OF SCIENCE-Con- 

sciotis of Its Oivn Incompleteness — Hopeful 
of Mastery . — From AvhaJ has been said, it 
Avill be seen that tho a considerable amount 
of knoAvledgc has been obtained respecting 
bacteria in the soil, it may be conjectured 
that actually there is still a great deal to 
ascertain before the microbiology of soil 
is in any measure complete or even intelli- 
gent. The mere mention of tetanus and ty- 
phoid in tho soil, and their habits, nutri- 
ment, and products therein, not to mention 
the work of the economic bacteria, is to 
open up to the scientific mind a vast realm 
of possibility. It is scarcely too much to 
say that a fuller knowledge of the part 
which soil plays in the culture and propaga- 
tion of bacteria may suffice to revolutionize 
the practise of preventive medicine. Truly, 
our knoAvledge at the moment is rather a 
heterogeneous collection of isolated facts and 
theories, some of which, at all events,^ re- 
quire ample confirmation; still, there is ft 
basis for the future which promises mmdi 
constructive work. — ^Newman Bacteria, ch. 
5', p, 177. (O. P. P., 1899.) 
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3650. VISITORS FROM THE STARS 

— The Lmarto Meteor under Chemical Anal- 
yais — Must Have Come from a Utar Whose 
Atmosphere Is Dense with Hydrogen — Com- 
ets Originally Expelled from i^un or Star . — 
Professor Graham, the late Master of the 
Mint, and one of the greatest chemists of our 
day, examined the iron of an aerolite, called 
the Lenarto meteor from the place where 
it fell. He tested it with special reference 
to the quantity of hydrogen contained in 
it; for hydrogen and other gases can be 
occluded, as it is called, or, as it were, closed 
in within the substance of iron. Now ob- 
serve what he says about the iron of this 
meteor: “ It has been found diflicult to im- 
pregnate malleable iron with more than an 
equal volume of hydrogen under the pressure 
of our atmosphere. Now, the meteoric iron 
(this Lenarto iron is remarkably pure and 
malleable) gave up about threx^ times that 
amount without being fully exhausted. The 
inference is that tlie jneteorite had been ex- 
truded from a dense atmosphere of hydro- 
gen gas, for which we must look beyond the 
light cometjiiy matter floating about within 
the limits of our solar system. . . . Hy- 

drogen has been recognized by the spectrum 
analysis of the light of the fixed stars by 
^Messrs. Huggins and Miller. The same gas 
constitutes, according to the wide researches 
of Father Secchi, the principal element of a 
numerous class of stars, of which Alpha 
Lyra> (the leading brilliant of the i^yre) is 
the type. The iron of I..enarto has no doubt 
come from such an atmosphere, in which 
hydrogen greatly prevailed. This meteorite 
may he looked upon as holding imprisoned 
irithin it, and hearing to us, the hydrogen 
of the stars.** 

We are led, then, to the startling con- 
clusion that comets (for what applies to the 
meteoric trains must needs apply to the 
comets whence those trains proceed) have 
been expelled either from our sun' or from 
one or other of tiffe s ta r s. — PuocTOR Expa n sc 
of Heaven, p. 140. {U G. & Go., 1S07.) 

3««0. VISITS OF CEREMONY 
AMONG BIRDS — The Hmith- American Lap- 
irinff . — If a ])crsou watches any two birds 
[Soutl\-.\nierjcaii lapwings] for some time 
— for they live in pairs — he ^vill see another 
lapwing, one of a ncigliboring couple, rise 
up and fly to them, leaving his own mate to 
guard their chosen ground; and instead of 
resenting this visit as an unwarranted in- 
trusion on their domain, as they would cer- 
tainly resent the approach of almost any other 
bird, they welcome it with notes and signs 
of pleasure. Advancing to the visitor, tliev 
place themselves behind it; then all three, 
keeping step, begin a rapid march, uttering 
resonant, drumming notes in time with their 
movements, the notes of the pair behind 
being emitted in a stream, like a drum-roll, 
while the leader utters loud single, notes 
at regular intervals. The march ceases; 
the leader elevates his wings and stands 


erect and motionless, still uttering loud 
notes, while the other two, with puffed-out 
plumage and standing exactly abreast, stoop 
forward and downward until the tips of 
their beaks toucli the ground, and, sinking 
their rhythmical voices to a murmur, remain 
for some time in this posture. The perform- 
ance is then over and the visitor goes back 
to his own ground and mate, to receive a 
visitor himself later on. — Hi'usox 'Natural- 
ist in La data, eh. 19, p. 209. (C. & H., 

1895.) 

3««1. VITALITY, ENDURING, OF 
TYPHOID BACILLUS IN SOIL— and 

Snow J*oiverless to Destroy. — Dr. Uobertsori 
[has made] admirable researches into the 
growth of the bacillus of typlioid in soil. 
Hy experimental inoculation of soil with 
broth cultur(*s he was able to isolate the ba- 
cillus twelve iinmths after, alive and viru- 
lent. lie toncludes tliat the typhoid or- 
ganism is capabh? of growing vci y rapidly 
in certain soils, and under certain circum- 
stances can survive from one summer to 
another. The rains of spring and autumn 
or th(‘ frosts and snows of winter do not 
kill them off so long as there is sufficient 
organie pabulum. Sunlight, the bact.erici- 
dal power of which is well known, had, as 
would be exp(‘cted, no effect except upon the 
bacteria directly exposed to its rays. The 
baeillvs typhosus quickly dies out in the 
soil of grass-cov(‘rcd areas. Dr. Robertson 
holds that the chief channel of infection be- 
tween typhoid-infected soil and man is dust. 
As in tubercle and anthrax, .so in typhoid, 
dried <lust or excreta containing the bacillus 
is the vehicle of disease. — Xew.m.\x Bacteria, 
eh. 5, p. 170. ((;. W \\. 1899.) 

3GG2. VITALITY LOWERED- Gives 

Foothold to DiscHtse — Effn t of Setrer-gas . — 
'I'lio not of material importance as regards 
bacterial treatment of sewage, this subject 
<‘alls for some remark. For long it has 
been known that air polluted by sewage 
emanations is eapable of giving rise to vari- 
<>us <legrccs of ill health. These chiefly affect 
two parts of the body; one is the throat, 
and tile other is the alimentary canal. Ir- 
ritation and inllammition may he std up 
in both by sower-air. Such couditioiis are 
in all ]uohahiIity prodneed by a hnvering 
of the rc'<i>lance. and vitality of the tissues, 
and not by cither a couvcvauco of bacteria 
in sewer-air or any stimulating effect upon 
bacteria exercised by sower-air. What evi- 
dence we have is against such factor.s. — 
Nkwman Baetrria, ch. 2, p. 87. (G. 1*. P., 

1899.) 

3GG3. VIVIDNESS OF MEMORY SUG- 
GESTS NEARNESS IN TIME~A Corrective 
in Hcfuitling I nterreuing Frents. — Some- 
times })icturcs of very remote incidents may 
suddenly present themselves to our minds 
with a singular degree of brightness and 
force. .And when this is the ease there is 
a disposition to think of them as near. If 
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the relations of the event to other events 
preceding and succeeding it are not remem- 
bered, this momentary illusion will persist. 
We have all heard persons exclaim, “It 
seems only yesterday,*’ under the sense of 
nearness which accompanies a recollection 
of a remote event when vividly excited. The 
most familiar instance <^f such lively re- 
production is the feeling which we experi- 
ence on revisiting the scene of some memor- 
able event. At such a time the past may 
return with something of the insistence of 
a present perceived reality. — Sully Jllit- 
sions, ch. 10, p. 257. (A., 1897.) 

3004. VOID,SENSE OF, FROM LACK 
OF CUSTOMARY SOUND— in Con^ 
sviousuL'ss^ but L nhccdcd . — When we lirst 
come out of a mill or factory, in which we 
have remained long enough to get wonted 
to the noise, we feel as if something were 
lacking. Our total feeling of existence is 
difierent from what it was when we were 
in the mill. ... A friend writes to me: 
“ I have in my room a little clock which does 
not run quite twenty-four hours without 
winding. In consequence of this, it often 
stops. So soon as this happens I notice it, 
whereas 1 naturally fail to notice it when 
going. When this first began to happen 
there was this modification: 1 suddenly felt 
an undefined uneasiness or sort of void, 
without being able to say what was the 
matter; and only after some consideration 
did I find the cause in the stopping of the 
clock. — C. E. Muller, quoted by James in 
Psychology i vol. i, ch. 11, p. 456. (H. II. & 

Co., 1899.) 

3665. VOLCANO AND EARTHQUAKE 

IN CONJUNCTION— It is a very general 
opinion that earthquakes and volcanoes have 
a common origin ; for both arc confined to 
certain regions, altho the subterranean move- 
ments are least violent in the immediate 
proximity of volcanic vents, especially where 
the discharge of aeriform fluids and melted 
rock is made constantly from the same cra- 
ter. — L t;t:ll Principles of Geology, bk. ii, 
ch. 22, p. 245. (A., 1854.) 

3666. Shx>ck and Erup- 

tion Hiniultaneous . — One of the earliest rec- 
ords of a severe earthquake and a volcanic 
eruption occurring simultaneously i.s found 
in the accounts of the destruction of Her- 
culaneum and Pompeii. The throwing-up of 
Monte Nuovo in the neighborhood of Poz- 
zuoli was accompanied with a dreadful 
earthquake. At the time of the eruptions 
of Kilauea in 1789 the ground shook and 
rocked so that persons could not stand. The 
first eruption of the volcano Irasu, in Costa 
Rica (1783),* was accompanied by violent 
earthquakes. The smoke and flames which 
are said to have issued from the side of 
Mount Fojo at the time of the Lisbon earth- 
quake are regarded by some as having been 
volcanic. Others thought that the phenom- 
ena, rather than being on the side of Fojo, 


which showed no traces of volcanic action, 
had taken place in the ocean. ' At the 
time of the great earthquake at Concepcion 
(1835), whilst the waves were coming in, 
two great submarine eruptions were ob- 
served. Qnc, behind the isle of Quiriquina, 
appeared like a column of smoke. The 
other, in the bay of San Vicente, appeared 
to form a whirlpool. The sea-water became 
black, and had a sulfurous smell, there being 
a vast eruption of gas in bubbles. Many 
fish were killed. With this same earthquake, 
near to Juan Fernandez, about one mile 
from the shore, the sea appeared to boil, 
and a high column of smoke .was thrown 
into the air. At night flames were seen. 

In 1861, when Mendoza was destroyed and 
10,000 inhabitants killed, a volcano at the 
foot of which Mendoza is situated burst into 
eruption. — ^I ilne Earthquakes, ch. 16, p. 
274. (A., 1899.) 

3667. VOLCANO, PROBLEMS OF 

THE — A Fiery Flood — Waves Hardened into 
Jxock. — 'file lava-streams of active volca- 
noes, those last stragglers of the preceding 
powerful product of volcanic action, still 
contain unsolved problems for geology and 
mineralogy. We behold the lava breaking 
forth from the crater, and the mass of fire 
congealing into stone. Biased by the pre- 
vailing error that we understand what is 
being formed before our eyes, we suppose 
that we understand the formation of the lava 
rock. But, in fact, we are still far from 
sucii insight. The lava flowing almost with- 
out sound from the crevices, in a tough, 
heavy stream, already contains completely 
formed crystals. It gradually congeals, car- 
rying flakes like a stream of ice. The quiet 
flow of the lava at its egress is in peculiar 
contrast to the racket and noise the stream 
makes in its progress and near to its end. 
Finally it becomes a wild aggregate, a pro- 
cession of hills of glowing blocks of rock, 
propelled and rolled forw%rd by an invisible 
hand. It is not a simple consolidation of 
homogeneous masses; stean. and gases arc 
active meanwhile, chemical processes are 
taking place. The glowing fire gradually 
disappears, but while the mass solidifies and 
crystallizes heat is again liberated, and the 
chemical processes may long continue after 
everything upon the surface of the mighty 
stream may be rigid and .seemingly dead. — 
Rath Dcr Vesuv, eine geologische Skisze, in 
Virchow und Holtzendorff^s Sammlung gc- 
meinverstdndlicher wissenschaftlichcr Vor- 
trdge (Serie viii, p. 671). (Translated for 
i^cicntific Side-IAgh ts. ) 

3668. VOLCANO, QUIESCENT-De- 
lusive Repose — A Century of Quiet — Sudden 
Eruption, — For nearly a century after the 
birth of Monte Nuovo, Vesuvius continued in 
a state of tranquillity. There had been no 
violent eruption for 492 years, and it ap- 
pears that the crater was then exactly in 
the condition of the present extinct vol- 
cano of Astroni, near Naples. Bracini, who 
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visited Vesuvius not long before the erup- 
tion of 1631, gives the following interesting 
description of the interior : “ The crater was 
five miles in circumference, and about a 
thousand paces deep; its sides were coveivd 
with brushwood, and at the bottom there 
was a plain on which cattle grazed. In the 
woody parts wild boars frequently harbored. 
In one part of the plain, covered with ashes, 
were three small pools, one filled with hot 
and bitter Avater, another salter than the 
sea, and a third hot, but tasteless.” But at 
length these forests and grassy plains were 
consumed, being suddenly blown into the 
air, and their ashes scattered to the winds. 
In December, 1G31, seven streams of lava 
poured at once from the crater, and over- 
fiowed several villages, on the flanks and at 
the foot of the mountain. Resina, partly 
built over the ancient site of HercTilaneum, 
was consumed by the fiery torrent. Great 
floods of mud were as destructive as the 
lava itself — no uncommon occurrence during 
these catastrophes; for such is the violence 
of rains produced by the evolutions of aque- 
ous vapor that torrents of water descend 
the cone, and becoming charged with im- 
palpable volcanic dust, and rolling along 
loose ashes, acquire suflicient consistency to 
deserve their ordinary appellation of “ aque- 
ous lavas.” — Lyell Principles of Geology, 
bk. ii, ch. 23, p. 374. (A., 1854.) 

8(569. VOLCANO RENDERS SERV- 
ICE TO MAN — BuiUiings Cemented with Mor- 
tar from Depths of the Barth. — ’rheqiiantity 
of rain which falls during volcanic eruptions 
is often enormous, owing to the condensa- 
tion of the great volumes of steam emitted 
from the vent. Consequently the falling 
lapilli and dust often descend upon the 
mountain, not in a dry state, but in the 
condition of a muddy paste, ^lany volcanic 
mountains have evidently been built up by 
the flow" of successive masses of such muddy 
paste over llieir surface.^. Some volcanic 
materials wdien mixed with water have the 
property of rapidly ‘‘ setting ” like concrete. 
'Phe ancient Romans and modern Italians, 
well acquainted with this property of cer- 
tain kinds of volcanic dust and lapilli, have 
in all ages employed this “ puzzolana,” as it 
is called, as mortar for buflding. — »Ii’nn Vol- 
canoes, ch. 4, p. Sfl. (A., 1805).), 

3670. VOLCANO TURNS FRUITFUL 
LAND INTO BARRENNESS— /rrcdccmuh^c 
sterility of Lava-stream. — In the year 1302 
[occurred the eruption] of a lava-stream 
from a new vent on the southeast end of 
the island of Ischia. During part of 1301 
earthquakes had succeeded one another with 
fearful rapidity; and they terminated at 
last with the discharge of a lava-stream 
from a point named the Oampo del Ar.so, 
not far from the town of Ischia. This lava 
ran quite down to the sea — a distance of 
about two miles; in color it varies from 
iron-gray to reddish black, and Is remark- 
able for the glassy feldspar which it contains. 


Its surface is almost as sterile, after a peri- 
od of five centuries, as if it had cooled dowji 
yesterday. A few scantlings of wild thyme, 
and tw"o or threci other dAvarfish plants, 
alone appear in the interstices of the scoriic, 
while the Vesuvian lava of 1767 is already 
covered with a luxuriant vegetation. Pon- 
tanus, Avhose country-house Avas buint and 
overwhelmed, descTibc.s the dreadful scene as 
having lasted tw"0 months. Many houses 
AA'ere sAvalloAvcd up, and a partial emigration 
of the inhabitants followed. — L yell Prin- 
ciples of Geology, bk. ii, ch. 22, p. 365. (A., 

1854.) 

3(57 1 . VOLCANOES EARTH’S SAFE- 
TY-VALVES — Rocks CrumpUd Like TissvAf.- 
paper by Internal Forces . — No one Avho has 
not studied the crushed, crumpkd, frac- 
tured, and altered conditi(n of many of 
the sedimentary rocks of the globe can 
form the faintest idea of the enormous ef- 
fects of the internal forces Avhich have been 
in operation Avithin the earth’s crust dur- 
ing earlier geological periods. And it is only 
by such studies as these that avc at last 
learn to regard the earthquake and A'olcanic 
phenomena of our globe, not as the grandest 
and most important effects of these forces, 
but as their secondary and accidental accom- 
paniments. “ Volcanoes,” it has been said, 
“are the safety-valves of the globe”; and 
Avhen we come to realize the real extent and 
nature of the internal forces ceaselessly 
Avorking in the earth’s crust we shall scarce- 
ly be disposed to regard the simile as an 
oA'erstrained one. — Jinn Volcanoes, ch. 10, 
p. 289. (A., 1890.) 

3672. VOLCANOES IN MINIATURE 

— Imprisoned *S7c«/a Escaping from Sulfur. 
— In the process of extracting sulfur from 
the residues obtained during the manufac- 
ture of soda, some v’cry interesting phenome- 
na are manifested. The molten sulfur is 
exposed to a temperature of 262° F. and a 
pressure of two or three atmospheres, in 
the presence of steam ; under these circum- 
stances it is found that the sulfur absorbs 
a considerable quantity of Avater, AA’hich is 
given off again Avith great violence from the 
mass as it undergoes solidification. The 
hardened crust Avhich forms on the surface 
of the molten sulfur is agitated and fissured, 
miniature cones and lava-streams being 
forimnl upon it, Avhich haA"e a striking re- 
semblance to the grander phenomena of the 
same kind exhibited upon the crust of the 
globe. — Ji i)D Volcanoes^ ch. 12, p. 35(). (A., 

1899.) 

3(573. VOLCANOES, PRESENT NUM- 
BER OF — Seeming Quiescence Often Delusive. 
— What is the nuinber of A’olcanoes Avhich 
are still vomiting forth lava during the 
present period of the earth’s vitality? It 
is difficult to ascertain, for often mountains 
haA"e seemed for a long time to be extinct; 
forests have groAvn up in their disused cra- 
ters, and their beds of lava haA’e been cov- 
ered up under a rich carpet of A^egetation, 
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when suddenly the sleeping force beneath is 
aroused and some fresh volcanic outlet is 
opened through the ground. When Vesuvius 
woke up from its protracted slumber, to 
swallow up Pompeii and the other towns 
lying round its base, it had rested for some 
centuries, and the Itomams looked upon it 
as nothing but a lifeless mountain like the 
peaks of the Apennines. On the other hand, 
it is very possible that some craters from 
which steam and jets of gas are still esca- 
ping, or which have thrown out lava dur- 
ing the historic era, have entered decisively 
into a period of repose, ceasing somehow 
to maintain their communication with the 
subterranean center of molten matter. The 
number of vents which serve for the erup-- 
tion of lava can therefore be ascertained 
in a merely approximate way. Humboldt 
enumerates 223 active volcanoes; Keith 
Johnson arrives at the larger number of 
270 .. . ; but this latter estimate is 

probably too small. — Reclus The Earthy pt. 
iv, ch. 02, p. 432. (H., 1871.) 

3674. VOLITION A FORCE — WiZ? 

Draws on Latent Supplies in ike Body — .1/)- 
plication and Direction of Energy. — l.s there 
nothing in the human body to liberate it 
from that chain of necessity which the 
law of conservation coils around inorganic 
nature? Look at two men upon a moun- 
tainside, with apparently ecpial physical 
strength; the one will sink and fail, while 
the other scales the summit. Has not voli- 
tion, in this case, a creative power? Physic- 
ally considered, the law that rules the oper- 
ations of a steam-engine rules the o])eration3 
of the climber. For every pound raised by 
the former, an equivalent quantity of its 
heat di.sappears; and for every step the 
climber ascends an amount of heat, equiva- 
lent jointly to his own weight and the 
height to which it is raised, is lost to his 
body. The strong will can draw' largely 
upon the physical energy furnished by the 
food; but it can create nothing. The func- 
tion of the will is to apply and direct, not 
to create. — ^Tyndall Heat a Mode of Mo- 
tion, lect. 17, p. .531. (A., 1900.) 

3675. VOLITION AS ESSENTIAL TO 
LIFE AS AUTOMATISM — A/an Has His 
Own Burl to Play — Voluntary and Involun- 
tary Processes Blend in Perfect Living. — We 
find that in maintaining this natural life 
Nature has a share and man has a share. 
By far the larger part is done for us — the 
breathing, the secreting, the circulating of 
the blood, the building up of the <5rgani.sm. 
And altho the part which man plays is a 
minor part, yet, strange to say, it is not 
less essential to the Avell-being, and even to 
the being, of the whole. For instance, man 
has to take food. He has nothing to do 
with it after he has once taken it, for the 
moment it passes his lips it is taken in 
hand by reflex actions and handed on from 
one organ to another, his control over it, 


in the natural course of things, being com- 
pletely lost. But the initial act was his. 
And without that nothing could have been 
done. Now whether there be an exact anal- 
ogy between the voluntary and involun- 
tary functions in the body and the corre- 
sponding processes in the soul we do not at 
present inquire. But this will indicate, at 
least, that man has his own part to play.-^ 
Drummond Natural Law in the Spiritual 
World, essay 7, p. 228. (11. Al.) 

3676. VOLITION INCARNATED IN 
THE BODY — Habitual Voluntary Movements 
Become Automatic — The Motor Memory . — 
Each time a voluntary action is performed, 
an impulse is discharged by the will to the 
muscles. . . . The mind being concerned • 
w'ith the execution of the movement, and 
not with the individual muscles, the further 
elaboration of the impulse is brought about 
by the ganglion cells of the motor memory 
centers. 

Each time the higher faculties send im- 
pulses to several of these governing cells at 
once, an association is formed between them, 
resulting in a permanent modification of 
their constituent protoplasm. By repetition 
of the same movement, this association of 
the cells becomes stronger and stronger, un- 
til a very slight stimulus is required to 
bring about the movement. 

It is this modification of their protoplasm 
and association of the cells which consti- 
tutes the motor memory. The motor mem- 
ory thus b(‘ars the same relation to the out- 
going impulses of the mind as the sensory 
memory does to the ingoing impres.sions. 
The motor memory has, therefore, only to 
do wdth voluntary movements, or move- 
ments which have been primarily voluntary, 
but have become secondarily reflex. — E l- 
dridoe-Oreen Memory and Its Cultivation, 
pt. i, ch. 4, p. 25. (A., 1900.) 

3677. VOLITION WEAKENED BY 
HASHISH — Control and Coordination of 
Thought Lost. — One of the first appreciable 
elfects of the hashish is the gradual Aveak- 
cning of that power of volitionally control- 
ling and directing the thoughts, which is so 
characteri.stic of the vigorous mind. The 
individual feels himself incapable of fixing 
his attention upon any subject; the conti- 
nuity of his thoughts being continually drawn 
off by a succession of disconnected ideas, 
which force themselves (as it were) into 
his mind, without his being able in the least 
to trace their origin. These speedily engross 
his attention, and present themselves in 
strange combinations, so as to produce the 
most impossible anff fantastic creations. By 
a strong effort of the will, however, the orig- 
inal thread of the ideas’ may still be recov- 
ered, and the interlopers may be driven 
away; their remembrance, however, being 
preserved, like that of a dream recalling 
events long since past. These lucid inter- 
vals become progressively of shorter dura- 
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tion, and can be less frequently procured 
by a voluntary effort. — C arpenter Mental 
Physiology i bk. ii, ch. 17, p. 640. (A., 1900). 

3078. VOYAGERS, AERIAL, UNSEEN 

— Gossamer-spiders in Multitudes Floating 
through the Air, — ^The gossamer-spider, most 
spiritual of living things, of which there 
are numerous species, some extremely beau- 
tiful in coloring and markings, is the most 
numerous of our spiders. Only when the 
declining sun flings a broad track of shiny 
silver light on the plain docs one get some 
faint conception of the unnumbered millions 
of these buoyant little creatures busy weav- 
ing their gauzy veil over the earth and float- 
ing unseen, like an ethereal vital dust, in the 
atmosphere. — Hudson Naturalist in La Pla- 
ta, ch. 14, p. 184. (C. & K., 1805.) 

3679. VOYAGERS, INVOLUNTARY— 

Bees on Mountain f^iuuirnit — Butterflies on 
Ship in South Sea, — ^'fo the surprise of the 
adventurous travelers the summit of Fre- 
mont’s Peak was found to be visited by 
bees. It is probable that these insects, like 
the butterflies w'hich 1 found at far higher 
elevations in the chain of the Andes, and 
also, within the limits of perpetual snow, 
had been involuntarily drawm tluther by as- 
cending currents of air. I have even seen 
large-w’inged lepidoptera, w^hich had been 
carried far out to sea by land-wdnds, drop 
on the ship’s deck at a* considerable distance 
from land in the South Sea. — Humboldt 
Vieics of Nature, p. 33. (Bell, 1896.) 

3680. Organis'ins Borne 

hy Fallen Tree to Distant Lands. — It is w'cll 
known, from numerous examples, how far 
in many cases trunks of trees, hard-shelled 
fruits, and other not readily perishable por- 
tions of plants are carried away from their 
original home by the course of rivers and by 
the currents of the sea. Trunks of palm 
trees from the West Indies are brought by 
the Gulf Stream to the British and Norwe- 
gian coasts. All large rivers bring dowm 
driftwood from the mountains, and frequent- 
ly Alpine plants are carried from their 
home at the source of the river into the 
plains, and even further, down to the sea. 
Frequently numerous creatures live betw’cen 
the roots of the plants thus carried dowm; 
and between the branches of the trees thus 
washed away there are various inhabitants 
which have to take part in the passive mi- 
gration. The bark of the tree is covered 
with mosses, lichens, and parasitic insects. 
Other insects, spiders, etc., even small rep- 
tiles and mammals, are hidden within the 
hollow trunk or cling to the branches. In 
the earth adhering to the fibers of the roots, 
in the dust lying in the cracks of the bark, 
there are innumerable germs of smaller ani- 
mals and plaiits. Now, if the trunk thus 
washed away lands safely on a foreign shore 
or on a distant island, the guests who had 
to take part in the involuntary voyage can 




leave their boat and settle in the new coun- 
try. — H aeckel History of Creation, vol. i, 
ch. 14, p. 372. (K. P. & Co., 1899.) 

3681. VOYAGES, TOO ADVENTUR- 

OUS — Butterflies at Sea — Frail Creatures the 
Sjiort of the Elements . — Several times when 
the ship has been some miles off the mouth 
of the Plata, and at other times when off 
the shores of Northern Patagonia, we have 
been surrounded by insects. One evening, 
when we were about ten miles from the Bay 
of San Bias, vast numbers of butterflies, in 
bands or flocks of countless myriads, extend- 
ed as far as the eye could range. Even by 
the aid of a telescope it was not possible 
to see a space free from butterflies. The 
seamen cried out it w^as snowing butter- 
flies,” and such in fact was the appearance. 

. . . The day had been fine and calm, and 
the one previous to it equally so, with light 
and variable airs. Hence W’e cannot suppose 
that the insects were blowm of! the land, but 
we must conclude that they voluntarily took 
flight. . . . Before sunset a strong breeze 
sprung up from the north, and this must 
have caused tens of thousands of the butter- 
flies and other insects to have perished. — 
Darw'F.x Naturalisfs Voyage around the 
Worldy oh. 8, p. 160. (A., 1898.) 

3682. WAKEFULNESS PARTIAL 

AND CONTROLLED— itfbf/icr Hears the Stir- 
ring of Her Babe — Docs the Mind Sleep f — 
The mother wdio is asleep to every sound 
but the stirrings of her babe evidently has 
the babe-portion of her auditory sensibility 
systematically awake. Relatively to that, 
the rest of her mind is in a state of system- 
atized anesthesia. That department, split 
off and disconnected from the sleeping part, 
can none the less wake the latter up in ease 
of need. So that on the whole the quarrel 
betw’cen Descartes and Locke as to wdiether 
the mind ever sleeps is less near to solution 
than ever. On a priori speculative grounds 
l^ockc’s view that thought and feeling may 
at times wholly disappear seems the more 
plausible. As glands cease to secrete and 
muscles to contract, so the brain should 
sometinu's cease to carry currents, and with 
this minimum of its activity might w^ell 
coexist a minimum of consciousness. On the 
other hand, we see how deceptive are appear- 
ances, and are forced to admit that a part 
of consciousness may sever its connections 
with other parts and yet continue to be. 
On thew'hole. it is best to abstain from a con- 
clusion. The science of the near future wdll 
doubtless answer this question more wisely 
than w’e can now. — James Psychology y vol. 
i, ch. 8, p. 213. (H. H. & Co., 1899.) 

3683. WALKING AN INSTINCTIVE 
MOVEMENT — Impulse Suddenly Developed 
in Human Beings. — The walking instinct 
may aw'aken w’ith [remarkable] suddenness, 
and its entire education be completed within 
a wreck’s compass, barring, of course, a lit- 
tle “ gi’ogginess ” in the gait. Individual in- 
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fants vary enormously; but on the whole 
it is safe to say that the mode of develop- 
ment of these locomotor instincts is incon- 
sistent with the account given by the older 
English associationist school, of their being 
results of the individuaPs education. . . . 

[Persons] who have observed new-born 
calves. Iambs, and pigs agree that in these 
animals the powers of standing and walking, 
and of interpreting the topographical sig- 
nificance of sights and sounds, are all but 
fully developed at birth. Often in animals 
who seem to be learning ” to walk or fly 
the semblance is illusive. The awkwardness 
shown is not due to the fact that “ experi- 
ence ” has not yet been there to associate 
the successful movements and exclude the, 
failures, but to the fact that the animal 
is beginning his attempts before the coordi- 
nating centers have quite ripened for their 
work. — J amks Psychnlocfy, vol. ii, ch. 24, p. 
405. (II. H. & Co., LSOO.) 

3084. WALKING SCIENTIFICALLY 
DESCRIBED — Walking is a continual fall- 
ing forward. — K aat Lvauardo da Mnci als 
Xiiturforschcr. (Translated for 
^ide-Lujhts.) 

3685. WANDERERS OF ANCIENT 
DAYS — Boulders Carried Far by Ice — North- 
ern Focks OH Wcstcrii Prairies , — The niin- 
eralogical character of the loose materials 
forming the American drift leaves no doubt 
that the whole movement [of the ancient 
glaciers], with the exception of a few local 
modifications easily accounted for by the lay 
of the land, was from north to south, all 
the fragments not belonging to the localities 
where they occur being readily traced to 
rocks in situ to the north of their present 
resting-places. The farther one journeys 
from their origin the more extraordinary 
does the presence of these boulders become. 
It strikes one strangely to find even in New 
England fragments of rock from the shores 
of Lake Superior ; but it is still more im- 
pressive to meet with masses of northern 
rock on the prairies of Illinois or Iowa. One 
may follow these boulders to the fortieth de- 
gree of latitude, beyond which they become 
more and more rare, while the finer drift 
alone extends farther south. — Agassiz Cco- 
logical f^krt<‘hes, ser. ii, p. 84. (II. M. & (’o., 
1800.) 

3086. WAR AMONG INSECTS -SZurc- 

makiuf/ Aiits Terrible in Battle — Prowess 
and FxccUcncc Sot Coextensive. — Polyrr- 
gus r'ufescens, the celebrated slave-making 
or Amazon-ant, has a mode of combat almost 
peculiar to herself. The jaws .are v^ry pow- 
erful, and pointed. If attacked — if, for in- 
stance, anotheV ant seizes her by a leg — she 
at once takes her enemy’s head into her 
jaws, which generally makes her quit her 
hold. If she does not, the Pohjergus closes 
her mandibles, so that the points pierce the 
brain of her enemy, paralyzing the nervous 
system. The victim falls in convulsions, 
setting free her terrible foe. In this manner 


a comparatively small force of Polyergus 
will fearlessly attack much larger armies 
of other species, and suffer themselves scarce- 
ly any loss. — Avebi ky Ants, Bees, and 
Wasps, ch. 1, p. 18. (A., 1900.) 

3687. WAR, FOREIGN MERCENA- 

RIES NO LONGER EMPLOYED m^Mod- 
ern t^tanding Annies. — Looking at the army 
system as it is in our modern world, one 
favorable change is to be noticed. The em- 
ployment of foreign mercenary troops, which 
almost through the whole stretch of histor- 
ical record has been a national evil alike in 
Avar and peace, is at last dying out. It is 
not so with the system of standing armies 
which drain the life and Avealth of the Avorld 
on a scale more enormous even than in past 
times, and stand as the great obstacle to 
harmony betAveen nations. The student of 
politics can but hope that in time the pres- 
sure of vast armies kept on a Avar-footing 
may prove unbearable to the European na- 
tions which maintain them, and tliat the 
time may come Avhen the standing army 
may shrink to a nucleus ready for the ex- 
igencies of actual Avar if it shall arise, Avhile 
seiwing in peace-time as a branch of the 
national police. — T ylou Anthropology, ch. 9, 
p. 228. (A., 1809.) 

3688. WAR, THE FOLLY OF— T^Wa- 

tivc Insignificance of the Earth in the i ni- 
verse . — Behold a little globe Avhirling in the 
infinite void. Round this globule vegetate 
1,450 millions of so-called reasonable beings 
— or rather talkers — Avho knoAV not Avhence 
they come nor Avhithcr they go, each of 
them, morcoA’cr, born to die A’cry soon; and 
this poor humanity has resolved the prob- 
lem, not of living happily in the light of 
Nature, but of suffering constantly both in 
body and mind. It does not emerge from 
its native ignorance, it does not rise to the 
intellectual pleasures of art and science, and 
torments itself perpetually Avith chimerical 
ambitions. Strange social organization! 
This race is divided into tribes subject to 
chiefs, and from time to time Ave see these 
tribes, afflicted Avith furious folly, arrayed 
against each other, obeying the signal of a 
handful of sanguinary evil-doers Avho live 
at their expense, and the infamous hydra of 
Avar moAVs down its victims, avIio fall like 
ripe ears of corn on the blood-stained fields. 
Forty millions of men are killed regularly 
cAwy century in order to maintain the mi- 
croscopical divisions of a little globule into 
scA^erai ant-hills. — F lammabion Popular As- 
tronomy, bk. i, ch. 1, p. 12. (A.) 

3689. WARFARE IN NATURE- 

Animals Constructed for Others* Destnie- 
tion . — Very many animals contribute nat- 
urally to the destruction of caterpillars, spi- 
ders, and other insects. They lay their eggs 
in living caterpillars, which consequently be- 
come diseased and die either before or after 
their change into pupie. Many also confine 
tbemsclves to other species of their OAvn 
genus, in whose bodies they lay their eggs, 
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80 that, as Kolander has remarked of certain 
species, some appear to be created soleiy for 
the destruction of others. — Blumenbach 
Manual of the Elements of Natural History , 

p. 217. 

3090. WASPS PROVIDING FOR 
THEIR OFFSPRING — Prevision among In- 
sects. — The females of certain species of this 
genus (Sphex) dig a hole in sandy ground, 
drag a large spider, or the caterpillar of a 
Phalwna, into it, lame it by biting off its 
legs, and then lay an egg in ea(;h hole, so 
that the larva may suck the spinning-fluid 
from the animal the mother has buried, and 
by this means prepare for itself a habitation 
in which to pass through its metamorphosis. 
— Blumenbach Manual of the Elements of 
Natural History, p. 217. 

3091. WASTE OF EARTH’S SUR- 

FACE REPAIRED — Perpetual Rceonslruc- 
Hon — A Necessity Early Discerned — Geology 
in the Eighteenth Century. — Generelli [an 
Italian monk and philosopher, 1749] then 
describes the continual waste of mountains 
and continents by the action of rivers and 
torrents, and concludes with these eloquent 
and original observations: Is it possible 

that this waste should have continued for 
six thousand and perhaps a greater num- 
ber of years, and that the mountains should 
remain so great, unless their ruins have been 
repaired? Is it credible that the Author of 
Nature should have founded the world U})on 
such laws as that the dry land should for- 
ever be growing smaller, and at last become 
wholly submerged beneath the waters? Is 
it credible that, amid so many created 
things, the mountains alone should daily di- 
minish in number and bulk, without there 
being any repair of their losses? This would 
be contrary to that order of Providence 
which is seen to reign in all other things 
in the universe. Wherefore I deem it just 
to conclude that the same cause which, in 
the beginning of time, raised mountains 
from the abyss, has down to the present 
day continued to produce others, in order to 
restoi'e from time to time the losses of all 
such as sink down in different places, or 
are rent asunder, or in other ways suffer dis- 
integration. If this he admitted, we can 
easily understand why there should now 
he found upon many mountains so great a 
number of crustaceans and other marine ani- 
mals.” — ^Ia'ELL Principles of Geology j bk. i, 
ch. p. 37. (A., 1854.) 

3992, WASTE OF THE EARTH’S 
CAPITAL — Sewage and Garbage Thrown into 
the Sea — Stoeh of Fixed Nitrogen Finite . — 
Sir William Crookes has recently pointed 
out the vast importance of using all the 
available nitrogen in the service of wheat 
production. Tlie distillation of coal in the 
process of gas -making yields a certain 
amount of its nitrogen in the form of sul- 
fate of ammonia, and this, like other nitrog- 
enous manures, might he used to give hack 
to the soil some of the nitrogen drained from 


it. But such manuring cannot keep pace, 
according to Sir W. Crookes, with the pres- 
ent loss of fixed nitrogen from the soil. We 
have already referred to several ways in 
which “ loss ” of nitrogen occurs. To these 
may well be added the enormous loss occur- 
ring in the waste of sewage when it is passed 
into the sea. . . . Let us remember that 

the plant creates nothing in this direction; 
there is nothing in wheat which is not ab- 
sorbed from the soil, and unless the abstract- 
ed nitrogen is returned to the soil its fer- 
tility must be ultimately exhausted. When 
we apply to the land sodium nitrate, sulfate 
of ammonia, guano, and similar manurial 
substances, we are drawing on the earth’s 
capital, and our drafts will not he perpetual- 
Iv responded to. — Newman Bacteria, ch. 5, 
p. 160. (G. P. P., 1899.) 

3993. WASTE, SEEMING, IN NA- 
TURE — But One Seed among Thousands Grows 
— Progeny of One Orchid Would Cocer the 
Earth.. — I was curious to estimate the num- 
ber of seeds produced by some few orchids, 
so I took a ripe capsule of Cephalanthera 
grandiflora, and arranged the seeds on a 
long ruled line as equably as 1 could in a 
narrow hillock; and then counted the seeds 
in an accurately measured length of one- 
tenth of an inch. In this way the contents 
of the capsule were estimated at 6,020 seeds, 
and very few of these were had; the four 
capsules borne by the same plant would have 
therefore contained 24,080 seeds. Estima- 
ting in the same manner the smaller seeds 
of Orchis maeulaia, I found the number 
nearly the same, viz., 6,200; and, as I have 
often seen above thirty capsules on the same 
plant, the total amount would be 186,300. 
As this orchid is perennial, and cannot in 
most places be increasing in number, one 
seed alone of this large number yields a ma- 
ture plant once in every few years.* 

To give an idea what the above figures 
really mean, I will briefly show the possible 
rate of increase of 0. maculata : an acre of 
land would hold 174,240 plants, each having 
a space of six inches square, and this would 
he just suflicient for their growth ; so that, 
making the fair allowance of 400 had seeds 
in each capsule, an acre wo\ild be thickly 
clothed by the progeny of a single plant. 
At the same rate of increase the grandchil- 
dren would cover a space slightly exceeding 
the island of .\nglesea ; and the great grand- 
children of a single plant would nearly (in 
the ratio of 47 to 50) clothe with one uni- 
form green carpet the entire surface of the 
land tiiroughout the globe. But the num- 
ber of seeds ])roduccd by one of our common 
British orchids is as nothing compared to 
that of some of the exotic kinds. — Darwin 
Fcrtili:;ation of Orchids, ch. 9, p. 277. (A., 

1898.) 

* ** And finding that oi fifty seeds 
She often brings but one to bear.” 

— Tknnyson J» MemoHam, st. Iv, II. 11-12. 

The poet’s estimate is cautious and conserratiTe, beside 
the studious computation of the man of science. 
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3094. Seeds — Animals 

— Man . — Altho astronomy, bringing us as it 
does in presence of the infinities of space, 
and indicating the operations of an infinity 
of force acting during infinite time, is of all 
others the science which seems to present 
to us the most striking instances of waste 
in Nature, it would yet be easy to cite 
many instances of seeming waste without 
leaving the teachings of our earth. How 
many seeds are scattered over the face 
of the earth to no visible purpose, for 
each one that falls on good ground and 
grows to perfection? How many creatures 
are brought to life that perish before they 
reach maturity? This, true of all races of 
animals, is true of man. True of the in- 
dividual man, it is also true of nations, 
of races of men. History shows us, and we 
see in our own day, whole tribes of men 
disappearing without having reached that 
degree of civilization which we may regard 
as the measure of maturity in races and na- 
tions. — Proctor Our Place among Infinities, 
p. 40. (L. G. & Co., 1897.) 

300/>. Sun's Heat Poured 

through Empty Space . — Our earth receives 
less than the 2,000 millionth part of the 
heat and light emitted by the sun ; all the 
planets together receive loss than the 230 
millionth part; the rest is seemingly scat- 
tered uselessly through the interstellar 
depths. To other worlds, circling around 
other suns, our sun may indeed appear as 
a star; but how minute the quantity of light 
and heat so received from him compare<l 
with the enormous quantity apparently 
wasted. The portion which seems sqtian- 
dered is scarcely afifected .at all by such small 
uses; and that portion is more than 230 
millions of times as great as the portion 
used to warm and illuminate the solar sys- 
tem. And then consider what is the actual 
amount of energj' thus seemingly wasted. 1 
have computed (adopting 8ir J. Hcrschers 
estimate of the amount of heat poured by 
the sun upon each square mile of the earth’s 
surface) that the sun emits in ea<'h second 
as much heat as would lesult from the 
burning of 11,000,000,000,000.000 tons of 
coal, and of this enormous amount of energy 
the portion utilized (that is, the heat re- 
ceived by the various members of the solar 
system) corresponds only to that due to the 
consumption of about 50 millions of tons — 
only 50 millions out of 11.000 millions of 
millions. — Proctor Our Place among Infini- 
ties, p. 42. (L. G. & Co., 1897.) 

3090. WASTING OF THE MOUN- 
TAINS — Atmosphf'ric. Erosion of the Matter- 
horn . — Standing on the arete, at the foot of 
a remarkable cliff gable seen from Zermatt, 
and permitting the vision to range over the 
Matterhorn, its appearance is exceedingly 
wild and impressive. Hardly two things 
can be more different than the two aspects 
of the mountain from above and below. 
Seen from the Kiffel, or Zermatt, it presents 


itself as a compact pyramid, smooth and 
steep, and defiant of the weathering air. 
From above it seems torn to pieces by the 
frosts of ages, while its vast facets are so 
foreshortened as to stretch out into the dis- 
tance like plains. But this underestimate 
of tJld steepness of the mountain is checked 
by tne deportment of its stones. Their dis- 
charge along the side of the pyramid to-day 
was incessant, and at any moment, by de- 
taching a single boulder, we could let loose 
a cataract of them, which flew with wild ra- 
pidity and with a thunderous clatter down 
the mountain. We once wandered too far 
from the arete, and were warned back to it 
by a train of these missiles sweeping past 
us. — Tyxdatr Hours of Exercise in the Alps, 
ch. 24, p. 290. (A., 1898.) 

3097. WATCHFULNESS OF MAR- 
MOTS — Sociability in Hibet'nation . — The Eu- 
ropean marmots of tlic Alps, we learn from 
Professor Blasius, “ live high up in the 
snowy regions of the mountains, generally 
preferring exposed cliffs, whence they may 
have a clear view of any approaching dan- 
ger, for which, while quietly basking in the 
sun, or actively running about in search of 
food, a constant watch is kept. When one 
of them raises the cry of warning, a loud 
piercing whistle well known to travelers in 
the Alps, they .nil instantly take to flight, 
and hide themselves in holes and crannies 
among the rocks, often not reappearing at 
the entrance of their hiding-place until sev- 
eral hours have elapsed, and then frequently 
standing motionless on the lookout for a 
still longer period. Their food consists of 
the roots and leaves of various Alpine 
plants, which, like squirrehs, they lift to 
their mouths with their fore paws. For their 
winter quarters they make a large, round 
burrow, with but one entrance, and ending 
in a sleeping-place thickly lined with hay. 
Here from ten to fifteen marmots will often 
pass the winter, all lying clo.scly packed to- 
gether, fast a.sleep, until the spring.” — Mi- 
VART Types of Animal Life, ch. 12, p. 353. 
(L. B. & Co., 1893.) 

3998. WATER AN EXCEPTION TO 
LAW OF EXPANSION— A Warning against 
Hasty Generalizations. — A most valuable 
lesson as to the allowance we ought always 
to m.ake for the unknown ‘‘ possibilities of 
Nature” is taught us by an exceptional phe- 
nomenon so familiar that it docs not attract 
the notice it has a right to claim. Next to 
the law of the universal attraction of masses 
of matter, there is none that .seems to have 
a wider range than that of the expansion oi 
bodies by heat and their contraction by cold. 
Excluding water amHone or two other 8\ib- 
stances, the fact of such expansion might be 
said to be invariable; and, as regards bodies 
who.se gaseous condition is known, the law 
of expansion can be .stated in a form no le.ss 
simple and definite than the law of gravi- 
tation. Supposing those exceptions, then, 
to be unknown, the law would be universal 
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in its range. But it comes to be discovered 
that water, whilst conforming to it in its 
expansion from 39^® upwards to its boiling- 
point, as also, when it passes into steam, to 
the special law of expansion of vapors, is ex- 
ceptional in expanding also from 39^° 
downwards to its freezing-point; and of this 
failure in the universality of the law no 
rationale can be given. — Carpenter ‘Nature 
and Many lect. 6, p. 207. (A., 1889.) 

3690. WATER A. POOR CONDUCTOR 
OF HEAT — Solid Mailer Hinder a Diffusion. 
— Count Rumford made a number of very 
amusing but also very important experi- 
ments on the diffusion of heiit through liq- 
uids. He had frequently noticed to his cost 
the tenacity with which stewed apples re 
tained their heat. “ I never burned my 
mouth with them,” he says, “ without en- 
deavoring, but in vain, to find out some way 
of accounting for this most surprising phe- 
nomenon.” He noticed that the water of 
the volcanic bay of Baiae was cold, while 
the sand on which the water lay was intoler- 
ably hot a few inches beneath the surface. 
Hence he concluded that water could not 
possess the power of conducting heat with 
which it was credited in his day. A sun- 
beam falling on a flask of heated alcohol, 
which he had placed in a window to cool, 
revealed to him, by the motion of floating 
particles, the convection currents of the 
liquid. His final inference was that it is 
solely by such currents that liquids distrib- 
ute their heat, and that if these currents are 
impeded a proportionate retardation of the 
diffusion occurs. The fibrous part of apples 
he found to amount to only two per cent, 
of the whole, the rest being mainly water. 
Still this small modionm of solid matter 
so reduced the power of transferring heat 
that, while a thermometer surrounded by 
stewed apples required 535 seconds to be 
raised 80° *F. in temperature, it required, 
when surrounded by water, only 172 seconds. 
Mixing 192 grains of starch with 2,270 
grains of water, he found the convection so 
hampered by the starch that the heating of 
his thermometer 80° required 341 seconds of 
exposure, while when surrounded by pure 
water only 172 seconds were needed. The 
retention of heat by thick soup or chocolate 
is to be referred to the cause revealed by 
these experiments of Rumford. — Tyndaei. 
Heat a Mode of Motion, lect. 8, p. 210. (A., 

1900.) 

3700. WATER A PROTECTION TO 
PLANTS— Lca/-owp« Stop Injurious Insects . — 
In aquatic i)lants, of course, the access of 
ants is precluded by the isolation in water. 

even many land plants have secured 
to themselves the same advantage, the leaves 
forming a cup round the stem. Some spe- 
cies have such a leaf-cup at each joint; in 
others there is only a single basin, formed 
by the rosette of radical leaves. In these 
receptacles rain and dew not only collect, 
but are retained for a con8idera]t)le time. 


In our own country Dipsacus sylvestris (the 
common teazel) is the best marked instance 
of this mode of protection, tho it is possible 
that these cups serve another purpose, and 
form, as suggested by Francis Darwin, traps 
in which insects are caught, and in which 
they are dissolved by the contained fluid, 
so as to serve as food for the plant. How- 
ever this may be, the basins are generally 
found to contain water, even if no rain has 
fallen for some days, and must, therefore, 
serve to prevent the access of ants. — Ave- 
bury Ants, Bees, and Wasps, eh. 3, p. 52. 
(A., 1900.) 

3701. WATER AS A MECHANICAL 
POWER — The World's Progress Dependent on 
Water-power. — If we were permitted to coin 
a word, we should call all the arts combined 
that relate to the getting, preserving, and 
utilizing of water, hydrotechny; but that 
would furnish rather a long term for the 
study of these arts — hydrotcchnology — tho 
it is not lacking in euphony. The spring, 
the well, the city reservoir and water-works ; 
the open stream, the canal, the locomotive; 
the tide-wheel, the overshot, the turbine — 
all of these indicate progress in hydrotechny 
as related to aliment, to transportation, to 
irrigation, and to manufactures. The world’s 
progress has followed the water, and water 
has never been absent from men’s minds. 
— Mason Aboriginal American Mechanics 
(Memoirs of the International Congress of 
Anthropology, p. 82). (Sch. P. C.) 

3702. WATER CHANGING LEVEL 

— Work Done on the Way — Energy of Posi- 
tion. — An instance of energ>' of position may 
be found in a body of water having a level 
higher than that of the ocean’s surface. 
If this body of water is released it will flow 
uown to the lower level, and during its 
progress it is able to do work, such as grind- 
ing grain, sawing wood, or driving the ma- 
chinery of a factory. When it has reached 
its lowest level it no longer possesses the 
power to do work. In order to restore to it 
the same power that it had at the higher 
level we should have to expend the same 
amount of energy in pumping it back that 
it gave lip when it ran down. As a matter 
of fact wi* sliould have to expend a great 
deal moie, because of the great amount of 
energy that would be lost in the form of 
friction in the machinery employed for the 
purpose. — ^Elisha Gray Nature^ s Miracles, 
vol. ii, ch. 2, p. 19. (F. H. & H., 1900.) 

3703. WATER, COLOR OF, DUE TO 
FINELY DIVIDED MATTER— Absolutely 
pure water, like pure air, is colorless, but 
all seas and lakes, however clear and trans- 
lucent, contain abimdance of very finely di- 
vided matter, organic or inorganic, which, 
as in the atmosphere, reflects th^ blue rays 
in such quantity as to overpower the white 
or colored light reflected from the fewer and 
more rapidly sinking particles of larger size. 
— Wallace The Wonderful Century, ch. 9, 
p. 76. (D. M. & Co., 1899.) 
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3704. WATER EXPANDS IN FREEZ- 

ING — Protection to Ldfe in Lakes and Stteama. 
— It does not appear to me,” he [Count 
RuinfordJ writes, “ that there is anything 
which human sagacity can fathom, within 
the wide-extended bounds of the visible cre- 
ation, which affords a more striking or more 
palpable proof of the wisdom of the Creator, 
and of the special care he has taken in the 
general arrangement of the universe to pre- 
serve animal life, than this wonderful con- 
trivance.” Rumford’s enthusiasm was ex- 
cited by considerations like the following: 
Suppose a lake exposed to a clear, wintry 
sky. The superficial water is first chilled; 
it contracts, becomes heavier, and sinks by 
its superior weight, its place being taken by 
the lighter water from below. In time this 
is chilled and sinks in its turn. Thus a 
circulation is established, the cold, dense 
water descending, and the lighter and warm- 
er water rising to the top. Supposing this 
to continue, even after the first pellicles of 
ice have been formed at the suifaee; the ice 
would sink, and the process would not cease 
until the entire water of the lake would be 
solidified. Death to every living thing in 
the water would be the consequence. But 
just when matters become critical, Nature, 
speaking poetically, steps aside from her 
ordinary proceeding, causes the water to ex- 
pand by cooling, and the cold water to swim 
like a scum on the surface. Solidification 
ensues, but the solid is much lighter than 
the adjacent liquid, and the ice forms a pro- 
tecting roof over the living things below. — 
Tyndall Heat a Mode of Motion, lect. 4, p. 
109. (A., 1000.) 

3705, WATER HONEYCOMBS ROCKS 
FAR UNDER GROUND — i/oic Mineral 
^iprinffs Arc Formed . — In the ca^c of feld- 
spathic rocks, it is found that some of the 
constituent minerals, more especially the 
feldspars, usually show traces of decompo- 
sition at depths of many feet or even yards 
below the weathered superficial portions. It 
is haid, indeed, to get a specimen of any 
such rock from the bottom of our deepest 
quarries which is perfectly fresh. Water 
soaks through interstitial fissures and pores, 
and finds its way by joints and other di- 
vision-planes, so tliat chemical action, with 
resultant rock-decay, is carried on at the 
grtatest depths to which water can pene- 
trate. This und<‘rground water eventually 
comes to tlie surface again through similar 
joints, etc., opening upwards, and thus forms 
natural springs. All these springs contain 
mineral matter, derivc'd from the chemical 
<h composition and solution of rock-constitu- 
cuts. Many, indeed, are so highly impreg- 
nated, that as soon as they are exposed to 
evaporation they begin to deposit some of 
their mineral matter. Thus vast quantities 
of rock-material are brought up from the 
bowels of the earth. — Geikie Earth Sculp 
turc, eh. 2, p. 30. <Ct. V. P., 1898.) 


3700. WATER IN MOUNTAIN LAKES 
UNFROZEN — Uniform Temperai/ure in the 
Depths. — The temperature observations 
made in Lake Tahoe . . . furnish an il- 

lustration of the fact that deep lakes, even 
when situated at a high elevation and sub- 
ject to low winter temperatures, do not 
freeze. The surface waters are cooled in 
winter and descend, while warmer waters 
from below rise and take their place, thus 
establisliing a circulation; but the body of 
water is .so great that its entire mass never 
becomes cooled .sufficiently during the com- 
paratively short winters to check the up- 
ward circulation and allow ice to form. At 
the greatest depth reached the temperature 
was 39.2° F., which is the temperature of 
fresh water at its. maximum density; and 
from more extended observation in other 
lakes, the w^ater is believed to retain this 
temperature throughout the year. — R ussell 
Lakes of North America, ch. 4, p. 64. (G. 

& Co., 1895.) 

3707. WATER STORED IN THORNY 
PLANT — A Reservoir for Thirsty Animals — 
Provision in Lower Organism for Needs of 
Higher — Cactus in South America. — The cac- 
tus form ... is almost peculiar to the 
new continent; it is sometimes globular, 
sometimes articulated, sometimes rising in 
tall, polygonal columns not unlike organ- 
pipes. This group forms the most stri- 
king contrast with the lily and banana 
families, and belongs to that class of plants 
w’hieh Bernardin de St. Pierre felicitously 
terms vegetable fountains of the desert. In 
the parched, arid plains of South .\merie.» 
the thirsting animals eagerly seek the Meto- 
eactus, a globular plant half-buried in the 
dry sand, whose succulent interior is con- 
cealed by formidable prickles. The stems 
of the columnar cactus attain a height of 
more than .30 feet ; their candelabra-like 
ramifications, frequently covered with li- 
chens, reminding the traveb*r, by some anal- 
ogy in their physiognomy, of certain of the 
African euphorbias. — IT i’Mtioldt Views of 
Nature, p. 220. (Bell, 189C.) 

3708. WATER, TRANSLUCENCE OF 

— Rich Color of Wrirc.s that Break in Foam. 
— Nothing can bo more superb than the 
green of the Atlantic waves when the cir- 
cumstances are favorable to the exhibition 
of the color. As long as a wave remains 
unbroken no color appears, but w’hen the 
foam just doubles over the crest like an Al- 
pine snow-cornice, under the cornice w'C often 
see a display of the most exquisite green. 
It is metallic in its brilliancy. But foam is 
necessary to its pi*6duction. The foam is 
first illuminated, and it scatters the light 
in all directions; the light which passes 
through the higher portion of the wave alone 
reaches the eye, and gives to that portion 
its match le.ss color. The folding of the 
. ivave, producing, as it does, a .series of longi- 
• tudinal protuberances and furrows, which 
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act like cylindrical lenses, introduces vari- 
ations in the intensity of the light, and 
materially enhances its beauty. — Tyndai.t^ 
Lectures on Light, lect. 1, p. 3f>. (A., 1898.) 

3709. WATER, WONDERFUL TRANS- 
FORMATION OF — Feathery Lightness of 
^nou \ — \Vc are all familiar with the way in 
which the flakes, in falling, are driven about 
by the slightest breath of air, and every one 
knows, likewise, that a handful of snow is 
perhaps as light a handful as one can lift. 
The actual weiglit of snow dej)ends very 
much upon (drcumstaiices. Snow varies 
greatly in compactness, but on an average 
it is found that a cubic yard of this sub- 
stance weighs about 187 lbs., or about one- 
twelfth of an equal bulk of water. Ice itself 
is lighter than water, but in nothing like the 
same proportion; and a ceitain volume of 
snow would, on an average, have only about 
one-eleventh of the weiglit of an equal vol- 
ume of ice. No one will be at a loss to 
understand the reason for it; it is so mani- 
fest that snow in the mass consists of in- 
numerable little spicules of ice interlaced 
together, and having a great quantity of air 
enclosed in tlie meshes, that the lightness 
of this substance when compared with ice 
or water will not excite any surprise. — 
Chisholm \ature-, studies, p. 20. (TTum., 
1888.) 

3710. WATERS CROWDED UPON 
WATERS — The Whirlpool Rapids at Niagara 
— Illustration of Ware - action. — 'Fhe most 
impressive illustration of the action of 
waves on waves that T have ever seen oc- 
curs near Niagara. For a distance of two 
miles, or thereahonts, below the Falls, tin* 
river Niagara flows unruffled through its 
excavated gorge. The bed subsequently nar- 
rows, and the water quickens its motion. 
At the place called the “ W hirlpool Rapids ” 
I estimated the width of the river at 300 
feet, an estimate con limit'd by the dwellers 
on the spot. W’hen it is remembered that 
the drainage of nearly half a continent is 
compressed into this space, the impetuosity 
of the river^s escape through this gorge may 
be imagined. Two kinds of motion are here 
obviously active, a motion of translation 
and a motion of undulation — the race of the 
river through its gorge, and the great waves 
generated by its collision with the obstacles 
in its way. In the middle of the stream 
the rush and tossing are most violent; at 
all events, the impetuous force of the indi- 
vidual waves is here most strikingly dis- 
played. Vast pyramidal heaps leap inces- 
santly from the river, some of them with 
such energy as to jerk their summits into 
the air, where they hang suspended as bun- 
dles of liquid pearls, which, when shone upon 
by the sun, are of indescribable beauty. — 
Tyndalt Lectures on Light, lect. 2, p. 5G. 
(A., 1898.) 

^ 3711. WATERS TRANSPORTING 
SEEDS— Wind and Wave Combine to Plant the 
t^edge in New Locations. — The most abun- 


dant plants in marshes and by pond-sides 
are the sedges. They resemble coarse grass- 
es, for which they are frequently mistaken. 
Some of them have seeds adapted to wind- 
dispersal by means of cottony tufts of hairs ; 
but most of them simply cast their seeds 
upon the quiet waters, where they float upon 
the .surface and are driven along by every 
breath of wind. It will be worth your while 
to remove some “ seed ” of sedge from a ri- 
pened head and study its structure. As you 
pick up ^^hat appears to be the seed . . . 

you notice how little weight it has. On look- 
ing closer you are likely to sec that it is 
triangular, in many species being shaped 
like a miniature beechnut. If you press 
upon it the “ seed breaks, and you find it 
apparently hollow on the inside. But if you 
look carefully you will see within a tiny 
body, which is really the seed. The other is 
simply an air-filled boat in which the seed 
remains. A seed with such an outer covering 
is called an achenc, altho in most achenes 
there is not the air space wfflich these sedges 
show. Now drop some of these sedge achenes 
upon the surface of water in a tumbler or 
other vessel. Do they sink? See them rest 
buoyantly upon the top, with one flat side 
down and the tw^o other sides projecting 
upward. Blow' goutly across the W’ater; see 
how quickly the tiny sails catch the breeze 
and the achenes move away. Fancy them 
upon a quiet pool out-of-doors: the wind 
ripples the surface and away they go to the 
other side, where they may find lodgment, 
or, perchance, if the pool has an outlet, they 
may be carried far aw’ay by the running 
water. — W'EF.n Seed Trarclers, pt. i, p. 2fl. 
(G. & Co., 1899.) 

3712. WAVE-MOTION IS THE AD- 
VANCE OF A FORM— 77ie Particles of Wa- 
tt r Merely Fise and Fall. — In the earliest 
writings of the ancients we find the notion 
that sound is conveyed by the air. Aristotle 
give.s expre.ssion to this notion, and the 
great architect, Vitruvius, compares the 
waves of sound to waves of water. But the 
real mechanism of wave-motion w’as hidden 
from the ancients, and indeed w^as not made 
clear until the time of NewTon. The central 
ditliculty of the subject was to distinguish 
betwet'u the motion of the w^ave itself and 
the motion of the particles which at any 
moment constitute the wave. 

Stand upon the seashore and observe^ the 
advancing rollers before they are distorted 
liy the friction of the bottom. Every wave 
has a back and a front, and, if you <*learly 
seize the image of the moving wave, you w ill 
see that every particle of water along the 
front of the wave is in the act of rising, 
while every particle along its back is in the 
act of sinking. The particles in front reach 
in succession the crest of the w’ave, and as 
soon as the crest is passed they begin to 
fall,. They then reach the furrow or sinus 
of the wave, and can sink no farther. Im- 
mediately afterwards they become the front 
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of the succeeding wave, rise again until they 
reach the crest, and then sink as before. 
Thus, while the waves pass onward horizon- 
tally, the individual particles are simply 
lifted up and down vertically. Observe a 
sea-fowl, or, if you are a swimmer, abandon 
yourself to the action of the waves; you are 
not carried forward, but simply rocked up 
and down. Tlie propagation of a wave is the 
propagation of a form, and not the trans- 
ference of the substance which constitutes 
the wave. — T y’NDATX Lectures on Liqhty leet. 
2, p. 52. (A., 1898.) 

WAVES HEAVING EARTH’S 
CRUST IN EARTHQUAKE— Trem Lashimj 
Ground ivith Their Branches, — 'Phe whole of 
the country over which the effects of the. 
great shocks [of the Calabrian earthquake] 
extended was at times heaved simultaneous- 
ly, like an angry sea, and sensations resem- 
bling seasickness were experienced by many 
of the inhabitants. Those who have watched 
the sky from the deck of a sea- tossed ship 
will have noticed that the drifting clouds 
seem at times to be arrested in tlicir mo- 
tion; it is in reality the ship which is mov- 
ing for the moment in the same direction as 
the clouds, and thus neutralizes the effects 
of their motion. The same phenomenon was 
observed during the Calabrian earthquake; 
and nothing seiwes to giv'o us a stronger 
impression of the t\irbulence of those inter- 
nal h cavings which make the dry land as 
unstable as the billows of a swelling sea. 
Trees whose roots continued firmly <*mbeddcd 
in the soil were seen to lash the grouml with 
their branches. — Proctou Xotes on Earth- 
quakes, p. 3. (Hum., 1887.) 

3714. WAVES, INTERFERENCE OF 

— The Whirlpool at Mof/ara — Motion 
Douhled or Annulled. — Tlie first impression, 
and, indeed, the current explanation of these 
rapids [of Niagara] is, that the central bed 
of the river is cumbered with large bouhlers, 
and that tlie jostling, tossing, and wild leap- 
ing of the water there are due to its impact 
against thc^c obstacles. A very ditferent 
ex})bination occurred to im? upon the spot. 
Boulders derived from the adjac(*ni cliffs 
vir>ibly cumber the sides of the river. 
Against thc>e the wal<'r rises and sinks 
rhythmitally, but viohmtly, large waves 
being thus j)i()<luccd. On the g(‘neration 
of each wave there is an ininie<liate com- 
pounding of the wave-motion with the river- 
motion. The ridges, which in still water 
would proceed in ciinailar curves round the 
center of disturbance, cross the river oblique- 
ly, and the re sult is that at the center waves 
commingle which havi* really been genera- 
ted at the >jidc-,. This md>.-.ing of w'aves 
may be seen on a small scale in any gutter 
after rain; it may also be seen on sim- 
ply pouring Avater from a wide-lipped jug. 
Where crest and furrow cross each other the 
wave is annulled; where furrow and furrow 
cross, the river is [ilowed to a greater depth ; 
and where cj-cst and crest aid each other 


we have that astonishing leap of the water 
which breaks the cohesion of the crests, and 
tosses them shattered into the air. The phe- 
nomena observed at the Whirlpool Rapids 
constitute, in fact, one of the grandest il- 
lustrations of the principle of interference. 
— Tyndall Lectures on Light, lect. 2, p. 57. 
(A., 1898.) 

3715. WAVES OF HEAT LIKE 
WAVES OF LIGB.T— Ethereal Billows Beat 
on Human Body. — To the eye of the phi- 
losopher, looking at such matters without 
reference to sensation, these obscure radi- 
ations [of heat] are substantially the same 
in kind as those which produce the impres- 
sion of light. You must, therefore, figure 
the molecules of the heated body as in a 
state of motion; you must figure that mo- 
tion as communicated to the surrounding 
ether, and transmitted through it with a ve- 
locity Avhieh Ave ha\"e the strongest reason 
for believing to be the same as that of light. 
When, therefore, you turn toAvards a fire 
on a cold day and expose your chilled hands 
to its inlluence, the warmth AA^hich you feel 
is due to the impact of these ethereal bil- 
low's upon your skin. They throw the nerves 
into motion, and the consciousness, corre- 
sponding to this motion, is Avhat Ave popu- 
larly call AA’armth. — T ynd.xlt. Heat a Mode, 
of Motion, lect. 10, p. 270. (A., 1900.) 

3710. WAVES OF LIGHT MORE 
RAPID AS HEAT MORE INTENSE— B7rc 
Basses from Bed to White. — .V platinum 
Avire [through Avhich an electric current 
ffoAA’s] is Avarmed by the current, and may be 
felt to be Avarm by the hand. It emits Avaves 
of heat, but no light. Augmenting the 
strength of the current, the Avire becomes 
hotter; it finally glows Avith a sober red 
light. At this point Dr. Draper many years 
ago began an interesting investigation. He 
employed a Aoltaic curremt to heat his plat- 
inum, and he studied, by means of a prism, 
the siu'cessive introduction of the colors of 
the spcctriiin. His first (*olor . . . Ava> 

red; then came orange, then. yelloAV, then 
green, and la:>tly all the shades of blue. 
Thus as the temperature of the platinum 
was gradually augmented, the atoms wen* 
caused to vibrato more rapidly; shorter 
Avaves Avere thus introduced, until finally 
waves AA'cre obtained corresponding to tin’ 
entire spectrum. — Tyndali. Lectun's (ni 
Light, lect. 5, p. 174. (A., 1898.) 

3717. WAVES OF SEA AND LAND 
IN EARTHQUAKE — Undulations Transmit- 
ted through Holid Bodies, — Nlr. ^lallct, in 
his memoir [1840] . . . has cndeaAwed 

to bring to bear on this difficult subject 
[of earthquake shocks] the more advanc<‘d 
knoAvledge obtained of lute years respecting 
the true theory of waves. lie concoiA'es that 
Avhen the origin of the shock is beneath 
the deep ocean one*^ wave is propagati'd 
through the land, and another moving Avith 
•inferior A^elocity is formed on the surface 
of the ocean. This last rolls in upon the 
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land long after the earth wave has arrived 
and spent itself. However irreconcilable it 
may be to our common notions of solid 
bodies, to imagine them capable of trans- 
mitting, with such extreme velocity, motions 
analogous to tidal waves, it seems neverthe- 
less certain that such undulations are pro- 
duced, and it is supposed that when the 
shock passes a given point each particle of 
the solid earth describes an ellipse in space. 
The facility with which all the particles 
of a solid mass can be made to vibrate may 
be illustrated, says Gay-Lussac, by many 
familiar examples. If we apply the ear to 
one end of a long wooden beam, and listen 
attentively when the other end is struck by 
a pin’s head, wo hear the shock distinctly, 
which shows that every fiber throughout the 
whole length has been made to vibrate. The 
rattling of carriages on the pavement shakes 
the largest edifices; and in the quarries 
underneath sonic quarters in Paris it is 
found that the movement is communicated 
through a considerable thickness of rock. — 
Lyell Principles of Geology, bk. ii, cb. 29, p. 
498. (A., 1854.) 

3718. WEALTH OF CELESTIAL 

BEAUTY — The Stars Repeat the Lesson of 
the Lilies (Matt, ri, — I conceive 

that few thoughts can be more striking and 
instructive than those suggested by this in- 
finite wealth of beauty and variety [among 
the double stars and the star-clusters of the 
skyl. We se<i throughout the whole uni- 
verse the same splendor on a large scale 
which is bestowed on a small scale upon 
the flowers of the field, which “ toil not, 
neither do they s])in. yet Solomon in all his 
glory was not arrayed like one of these.” — 
Proctor Expanse of Heaven, p. 257. (L. G. 

& Co., 1897.) 

3719. WEAPON AND TOOL— Knife 

or Dagger. — Among implements U'^ed by man, 
the same foi ins may sometimes be employc<l 
fo!' destruction and at other times for in- 
dustrial purposes. When used for destruc- 
tion they are Aveapons, but Avheii their fum*- 
tion is industrial they are tools. The same 
object, when used as a wt'apon, becomes a 
<lagger, but if it b(» ein]doyed as an edged 
tool it is a knife. As in the ease of all other 
Aveapons or tools, the edged tool Avorks by 
pressure, by friction, or by a bloAV. One 
Used by means of a bloAv is an ax if the edge 
is in a lino Avitii tin* handle, and an adz if 
it lies across the handle; an edged tool Avork- 
ing by friction is a scraper, but one working 
by pressure is a knife. — Mason The Man's 
Knife among the North American Indians 
(Prport of the TJ. S. National Museum far 
ISia, p. 727). 

3720. WEAPONS IMPROVISED — 

Armadillo Saws Snake with Its Shell. — N 
friend of mine, a careful observer, aaIio Avas 
engaged in cattle-breeding amongst the stony 
sierras near Cape Oorrientes, described to me 
an encounter he witnessed betweim an arma- 


dillo and a poisonous snake. While seated 
on the hillside one day he observed a snake, 
about twenty inches in length, lying coiled 
up on a stone live or six yards beneath 
him. By and by, a hairy armadillo ap- 
peared trotting directly towards it. Ap- 
parently the snake perceived and feared its 
approach, for it quickly uncoiled itself and 
began gliding away. Instantly the armadillo 
rushed on to it, and squatting close down, 
began swaying its body backAvard and for- 
ward with a regular saAving motion, thus 
lacerating its victim Avith the sharp, deep- 
cut edges of its bony covering. The snake 
struggled to free itself, biting savagely at 
its aggressor, f(jr its head and neck were 
disengaged. Its bites made no impression, 
and very soon it dropped its head, and Avhen 
its enemy drew off it Avas dead and A’ery 
much mangled. — H udson Naturalist in La 
Plata, ch. 4, p. 72. (C. & H., 1895.) 

3721. WEAPONS, POISONED, IN 

ANCIENT TIMES — Reprobation of the Cus~ 
ioni in Homer — Its Prevalence in Middle 
Ages — Also among Modern Savages . — The 
daubing on of venom to make them [offen- 
sive AVca])ons] more deadly is found among 
loAV tribes far over the world. Thus the 
bushman mixes scr])ent’s j)oison Avith the 
eu])horbia juice, and the South- American 
native poison-maker, prepared by a long fast 
for the mysterious act, concocts the para- 
lyzing urari, or curare, in the secret depths 
of the forest, where no Avoman's eye may 
fall on the fearful process. Poisoned arrows 
Avere knoAvn to the ancient ‘world, as Avitness 
the lines which tell of Odysseus going to 
Kphyra for the man-slaying drug to smear 
his bronze-tipi)cHl arrows; but Ilos Avould not 
give it, for he feared the eA'er-living gods, 
'riius it seems that in early ages the moral 
sense of the liigher nations had already con- 
demned the j)oi^oncd weapons of the saA^age 
Avith something of the horror Kuropcans now 
feel in examining tlie Italian braA’o’s dag- 
gers of tlie ^Fiddle Ages. Avith their poison- 
grooves imitated from the serpent's tooth. 
— ^Tador Anthropologif. eh. 9, p. 221. (A., 

1S99.) 

3722. WEAVING INVENTED BY 
PRIMITIVE WOMEN — Styles Transported 

art r fh< World. — I'here is no AAOrk of AA Oin- 
al^■^ lingers that furnishes a better oppor- 
tunity for the study of teehno-geography. 
or the relatioiisliip existing hetAvoen an in- 
dustry and the n'gioii Avhore it may •liaAC 
been developed, than the textile art. Sup- 
])ose a eertain kind of raAv material to 
abound in any area or country: you may 
he sure that savage Avomen searehed it 
out auvl developed it in their crude Avay. 
Furthermore, the peculiar qualities and 
idiosyncrasies of each substance suggest 
ami demand a certain treatment. Wom- 
en of the lowest grades of culture haAT> 
not been slow in diseoA'criug this; so that 
hetween them and the natural product there 
has been a kind of understanding or co- 
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operation leading to local styles. If these 
women were moved far away, they carried 
oftentimes these processes with them, and 
plied the old trade upon such strange ma- 
terials as they discovered in their new home. 
—Mason Woman's Share in Primitive Cul- 
ture, ch: 3, p. 41. (A., 1894.) 

3723. WEAVING OF THE SPIDER 

— Fluid Silk Hardening hy Exposure to the 
Air. — Like the silk-moth’s caterpillar, or the 
mussel in the sea, which are also spinners 
and weavers, Madame Spider’s silk-secretion 
exists within her body in a fluid state. It 
is made and secreted by certain silk-forming 
glands which end in the “ spinnerets.” These 
last are conical projections placed near the 
tail; and comparative anatomy seems to 
teach us that the spinnerets really represent 
much-altered limbs. Each of these organs 
seems in its essential nature to be composed 
of a multitude of fine tubes, opening at the 
top of the spinneret. This, then, is the ap- 
paratus wherewith our spider w'eaves. 

Let us see how the weaving is carried on. 
The silk, while within the glands, exists in 
a semifluid state; but when it is exposed 
to the air it becomes dried, or of a more 
tenacious consistency, and in this state is 
susceptible of being drawn out into a fine 
thread. Think for a moment what happens 
to melted wax or glue. So long as the heat 
is of sufficient amount either substance re- 
mains fluid; but if we draw a little out of 
the pot on a piece of stick, exposure to the 
air hardens the wax or glue, and with a 
little dexterity we can produce the melted 
substance into a fine thread. This repre- 
sents accurately enough how and why the 
semifluid silk of the spider becomes a dry 
thread when it is pressed out through the 
fine tubes of the spinnerets. — Wilson 
Glimpses of Xature, ch. 6, p. 23. (Hum., 
1892.) 

3724. WEIGHT BALANCED AGAINST 

DISTURBING FORCE— Tfui Spider's Knowl- 
edge of M€cha7iics. — Practical acquaintance 
with mechanical principles ... is some- 
times shown by spiders when they find that 
a widely spread web is not tightly enough 
stretched, and as a con.sc<]Uciice is to an 
inconvenient extent swayed about by the 
wind. Under such circumstances these ani- 
mals have been observed to suspend to their 
webs small stones or other heavy objects, 
the Aveight of which serves to steady the 
whole system. Glcditsch saw a spider so 
circumstanced let itself down to the ground 
by means of a thread, seize a small stone, 
remount, and fasten the stone to the lower 
part of its Aveh, at a height sufficient to 
enable animals and men to walk beneath it. 
— ^Romanes Animal IntelUgenee, ch. 6, p. 
220. (A., 1899.) 

3725. WEIGHT OF THE SUN— Dew- 
sity One-fourth That of Earth — Mass Not 
Proporcioned to Size. — We now knoAV that 
the sun’s average distance from the earth 
is about 93,000,000 miles, and consequently 


that his diameter is about 865,000 miles. The 
sun has been weighed against the earth and 
found to contain a quantity of matter nearly 
330,000 times as great, and comparing this 
with his enormous bulk, it appears that his 
mean density is only about one-fourth that 
of the earth, or. one and! a quarter times 
that of Avater — in other words, the mass of 
the sun is about one-fourth greater than 
that of a globe of Avater of the same size. — 
Young The Sun^ int., p. 7. (A., 1898.) 

3726. WHEEL, THE, A PREHIS- 
TORIC INVENTION — The Primitive Farm- 
cart — War-chariots with Spoke-wheels in 
Ancient Egypt — Railway Wheels and Axles 
Return to Primitive Type. — The wheel-car- 
riage, which is among the most important 
machines ever contrived by man, must have 
been invented in ages before history. To see 
Avhat constructive skill the leading nations 
had already attained to in times we reckon 
as of high antiquity, it is w'orth while to 
examine closely the Egyptian war-chariots, 
Avith their neatly-fitted and firmly-tired 
spoke-Avheels turning on their axles secured 
by linchpins, while the body, pole, and 
double harness shoAV equal technical skill. 
In looking for some hint as to hoAV wheel- 
carriages came to be invented, it is of little 
use to judge from such high skilled Avork 
as AA^as turned out by these Egyptian chariot- 
builders, or by the Roman carpentarii or 
carriage-builders from whom our carpenters 
inherit their name. But as often happens, 
rude contrivances may be found Avhich look 
as tho they belonged to the early stages of 
the invention. The plausfntm or farm-cart 
of the ancient world in its rudest form had 
for AA’heels tAvo solid Avooden drums near a 
foot thick, and made from a tree-trunk cut 
across, Avhich drums or Avheels did not turn 
on the axle, but Avere fixed to it; the axle 
Avas kept in place by wooden stops, or passed 
through rings at the bottom of the cart, and 
Avent round together Avith its pair of Avheels, 
as children’s toy carts are made. It is curi- 
ous to notice hoAv, under changed conditions, 
the builders of raihvay carriages have re- 
turned to this early construction. 

In such countries as Portugal the old classic 
bullock-cart on this principle is still to be 
seen, and it has been reasonably guessed that 
such carts tell the story how wheel-carriages 
came to be invented. — ^Tylob Anthropology, 
ch. 8, p. 198. (A., 1899.) 

3727. WHEELS FOR VEHICLES UN- 
KNOWN IN AMERICA BEFORE COLUM- 
BUS — The Fly-wheel for Spindles and Drills. 
— There was nothing on the continent that 
could be compared to a wheel, either for 
carriage or for mechanical purposes, when 
Columbus discovered America. The fly-wheel 
was AA^ell known and widely distributed on 
spindles and drills, but there were no wheel- 
barrows, carts or carriages, no cranks, or 
windlasses, or capstans. But the Alaskan 
Indians, and perhaps others, used the par- 
buckle, which combines the roller and the 




758 


SCIENTIFIC SIDE-LIGHTS 


Weavlo. 


pulley in the same device. For hoisting logs, 
a rope was fastened to the tops of posts, 
passed down under a log in the ground, 
back over the top of the post, and down to 
the ground, where it was seized by men. 
— Mason Aboriginal American Mechanics 
(Memoirs of the International Congress of 
Anthropology, p. 70). (Sch. P. C.) 

3728. WHIRLWIND AS OBSERVED 

BY FRANKLIN — A Means of Seed-dispersaL 
— Franklin tells us, in one of his letters, 
that he saw, in Maryland, a whirlwind whicli 
began by taking up the dust which lay in 
the road, in the form of a sugar-loaf, with 
the pointed end downwards, and soon after 
grew to the height of forty or fifty feet, 
being twenty or thirty in diameter. It ad- 
vanced in a direction contrary to the wind; 
and altho the rotary motion of the column 
was surprisingly rapid, its onward progress 
was sufficiently slow to allow a man to 
keep pace with it on foot. Franklin fol- 
lowed it on horseback, accompanied by his 
son, for three-quarters of a mile, and saw 
it enter a wood, where it twisted and turned 
round large trees with surprising force. 
These were carried up in a spiral line, and 
were seen flying in the air, together with 
boughs and innumerable leaves, which, from 
their height, appeared reduced to the ap- 
parent size of flies. As this cause operates 
at .different intervals of time throughout 
a great portion of the earth’s surface, it 
may be the means of bearing not only plants, 
but insects, land testacea and their eggs, 
W'ith many other species of animals, to 
points which they could never otherwise 
have reached, and from which they may then 
begin to propagate themselves again as from 
a new center. — Lyeix Principles of Geology, 
bk. iii, ch. 37, p. 610. (A., 1834.) 

3729. WILDERNESS, PLANTING OF 

THE — Wind-wafted Seeds — The Tumbleweed, 
— There is a very common weed found on 
waste ground and also in fields and gar- 
dens, which on good soil, with plenty of 
room and light, grows much in the shape 
of a globe with a diameter of two to three 
feet. It is called Amaranlhus albus in the 
books, and is one of the most prominent 
of our tumbleweetls. It docs not start in 
the spring from seed till the weather be- 
comes pretty warm. The leaves are small 
and slender, the flowers very small, with no 
display, and surroundeil by little rigid, 
sharp-pointed bracts. When ripe in au- 
tumn, the dry, incurved branches are quite 
stiff ; the main stem near the ground easily 
snaps off and leaves the light ball at the 
mercy of the winds. Such a plant is es- 
pecially at home on prairies or cletyed 
fields, where there are few large obstructions 
and where the wind has free access. 

The mother plant, now dead, toiled busily 
during the heat of summer and produced 
thousands of little seeds. The best portion 
of her substance went to produce these 
seeds, giving each a portion of rich food 


for a start in life, and wrapping each in a 
glossy black coat. Now she is ready to sac- 
rifice the rest of her body to be tumbled 
about, broken in pieces, and scattered in 
every direction for the good of her precious 
progeny, most of whom will find new places, 
where they will stand a chance the next 
summer to grow into plants. — Beal Seed 
Dispersal, ch. 5, p. 31. (G. & Co., 1808.) 

3730. “ WILFULNESS, »» SUPPOSED, 

IN CHILD — A Misinterpretation — Perhaps a 
Lack of Volitional Control. — Great mistakes 
are often made by parents and teachers, who 
. . . treat as wil fulness what is in reality 

just the contrary of will-fulness, being the 
direct result of the want of volitional con- 
trol over the automatic activity of the brain. 
To punish a child for the want of obedience 
which it has not the power to render is 
to inflict an injury which may almost be 
said to be irreparable. . . . Nothing re- 

tards the acquirement of the power of di- 
recting the intellectual processes so much 
as the emotional disturbance which the feel- 
ing of injustice provokes. Hence the deter- 
mination often expressed, to break the 
will ” of an obstinate child by punishment, 
is almost certain to strengthen these reac- 
tionary influences, ^lany a child is put 
into “ durance vile ” for not learning “ the 
little busy bee,” who simply cannot give its 
small mind to the task, whilst disturbed by 
stern commands and threats df yet severer 
punislmient for a disobedience it cannot 
help; w’hen a suggestion kindly and skil- 
fully adapted to its automatic nature, by 
directing the turbid current of thought and 
feeling into a smoother channel, and guiding 
the activity which it does not attempt to 
oppose, sliall bring about the de.sired result, 
to the surprise alike of the baffled teacher, 
ihe passionate pupil, and the perplexed by- 
.stander.s. — Carpenter Mental Physiology, 
ch. 3, p. 135. (A., 1000.) 

3731. WILL AS DISTINCT FROM 
IMPERSONAL FORCE— Sees in Na- 
ture a Ixvflevtion of Itself. — Whatever diffi- 
culty there may be in conceiving of a will 
not exercised by a visible person, it is a 
difficulty wliich cannot be evaded by arrest- 
ing our conceptions at the point at wffiich 
they have arrived in forming the idea of 
laws or forces. That idea is itself made up 
out of elements derived from our own con- 
sciousness of personality. This fact is seen 
by men who do not see the interpretation 
of it. They denounce as a supenstition the 
idea of any personal will separable from the 
forces which work in Nature. They say that 
this idea is a mere projection of our own 
personality into the W'orld beyond — the shad- 
ow of our own form cast upon the ground 
on which we look. And indeed this, in a 
sense, is true. It is perfectly true that the 
mind does recognize in Nature a reflection 
of itself. But if this be a deception, it is a 
deception which is not avoided by transfer- 
ring the idea of personality to the abstract 
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idea of force, or by investing combinations 
of force with the attributes of mind. — ^Ar- 
gyll Reign of Law, ch. 2, p. 73. (Burt.) 

3732. WILL AS VIEWED BY THE 

PHYSIOLOGIST — Volition Connected with 
Organic Changes — Loss of Power of Will in 
Mental Derangement. — As physiologists, we 
have to deal with volition as a function of 
the supreme centers, following reflection, 
varying in quantity and quality as its cause 
varies, strengthened by education and exer- 
cise, enfeebled by disuse, decaying with de- 
cay of structure, and always needing for its 
outward expression the educated agency of 
the subordinate motor centers. We have to 
deal with will, not as a single undcconi])o- 
sablc faculty unaffected by bodily conditions, 
but as a result of organic changes in the 
supreme centers, affected as certainly and 
seriously by disorder of them as our motor 
faculties are by disorder of their centers. 
Loss of power of will is one of the earliest 
and most characteristic symptoms of mental 
derangement; and wluitever may have been 
thought in times past, we know well now 
that the loss is not the work of some un- 
clean spirit that has laid its hands upon 
the will, but the direct effect of physical 
disease. — Max dsley Body and Mind, lect. 1, 
p. 28. (A., 1898.) 

3733. WILL CREATES NO FORCE— 

Existing Bodily Energy Directed by Mind . — 
As a physiologist, I most fully recognize 
the fact that the physical force exerted by 
the body of man is not generated dc novo 
by his will, but is derived from the oxida- 
tion of the constituents of his food. But 
holding it as equally certain, because the 
f.ict is capable of verification by every one 
as often as he chooses to make the experi- 
ment, -that, in the performance of every vo- 
litional movement, tliat physical force is 
put in action, directed, and controlled, by 
the individual peisonalily or “ego,” 1 deem 
it just as absurd and illogical to alfirm that 
there is no place for a (Jod in Nature, origi- 
nating, directing, and controlling its forces 
by his will, as it would be to assert that 
there is no place in man’s body for his con- 
scious mind. — CAueEXTKR Xaturr and Man, 
lect. l!2, p. 3G4. (A., 1889.) 

3 7 34. WILL, DETHRONEMENT OF, 
IN INTOXICATION — DrnnUard a Madman — 
Jjimits of Rr.sjfonsibilil y and Punishment . — 
\\ hen the governincut of the will is com- 
pletely overthrown, and tlu! excited passions 
rage uncontrolled, the drunkard may be most 
truly said to be a madman, and is, like him, 
at the time complcl(‘ly irresponsible for his 
actions, since, even if some glipimerlng con- 
sciousness of their criminality should still 
remain, he hah lost all power either of re- 
straining liis vehement impulses, or of with- 
drawing himself from their influence. Ills 
resymnsibility arises from his having know- 
ingly and voluntarily given uy) the reins of 
reason and con.science, and subjected himself 
to the domination of hi.s evil passions; so 


that Ilia better nature loses its' due su- 
premacy, and he becomes the mere instru- 
ment of his insane impulses. It has been 
argued with considerable plausibility that a 
man ought not to be punished for any crime 
he may commit in a state of intoxication, 
since he is then in a state of “ temporary 
insanity ” ; but that he should be punished 
as severely for having brought himself into 
that state. This would doubtless be the most 
logical mode of dealing with the criminal; 
but as it would require that every drunkard 
should be held guilty of a crime equal in 
gravity to murder, such punishment could 
obviously not be enforced. — Carpenter Men- 
tal Physiology, ch. 17, p. 651. (A., 1900.) 

3735. WILL FIXING ATTENTION 
ON DIVINE IDEAL — The highest exercise 
of the will is shown in those who are en- 
dowed with vigorous intellectual powers, and 
whose strong emotional nature gives force 
to all their tendencies to action, but who 
determ inately fix their attention on the di- 
vine ideal, and steadily endeavor to 8hai)e 
their character and direct their conduct 
in accordance with it. — Carpenter Mental 
Physiology, bk. i, ch. 9, p. 428. (A., 1900.) 

3 7 30. WILL FREE FROM COMPUL- 
SION — ^[otiveii Do Not Destroy Freedom . — 
— It is true that our wills can never be free 
from motives, and in this sense can never be 
free from “law.” But this is only saying that 
we can never be five from the relations pre- 
established between the structure of our 
minds and the system of tilings in which 
they arc formed to move. From these, it 
is true, indeed, that we never can be free. 
But as a matter of fact, we know that these 
relations do not involve compulsion. It is 
from compulsion that our wdlls are free, and 
from nothing else; and for this freedom we 
have the only evidence we can ever have 
for any ultimate truth respecting the powor.s 
of mind — the evidence of consciousness — ■ 
that is, the evidence of observation turned 
in uyion ourselves. — .Argyll Reign of Law, 
ch. 6, y>. 182. (Burt.) 

3737. WILL IN OPPOSITION TO RE- 
FLEX ACTION — Darwin's Fxperunent — *S<7/- 
preserriiig A(‘t Uneontrollable . — To prevent 
the reflex action of crying out when in pain, 
it is often suflicient firmly to clench the teeth 
or to grasp some obje<*t and hold it tight. 
AVhen the feet are tickled we can, by an 
effort of will, yirevent the reflex action of 
jerking them up. So, too, the involuntary 
closing of the eyes and starting, when a 
blow is aimed at the head, can be similarly 
restrained. 

Darwin has mentioned an interesting ex- 
ample of the way iri which, on the other 
hand, such an instinctive reflex act may 
override the strongest effort of the will, 
lie placed his face close against the glass 
of the cobra’s cage in the Reptile House at 
the Zoological Gardens, and tho, of course, 
thoroughly convinced of his perfect scHJurity, 
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could not by any effort of the will prevent 
himself from starting back when the snake 
struck with fury at the glass. — B aker Hand- 
book of Physiology, vol. ii, ch, 18, p. 101. 
(W. W., 1886.) 

3738. WILL IS ULTIMATE— To 

Be Translated into Simpler Terms , — ^The 
transition from merely considering an object 
as possible to deciding or willing it to be 
real; the change from the fluctuating to 
the stable personal attitude concerning it; 
from the “ don^t eare ” state of mind to that 
in which “ we mean business,” is one of the 
most familiar things in life. We can partly 
enumerate its conditions; and we can partly 
trace its consequences, especially the momen- 
tous one that when the mental object is a 
movement of our own body it realizes itself 
outwardly when the mental change in ques- 
tion has occurred. But the change itself as 
a subjective phenomenon is something which 
we can translate into no simpler terms. — 
James Psycholoqy, vol. ii, ch. 2(5, p. 5G9. 
(H. H. & Co., 1899.) 

3730. WILL MAY SHUT OUT EVI- 
DENCE — Refusal to Look through Telescope. 
— In the discussion of a question of intel- 
lectual truth, the will has the power of 
keeping some considerations more or less 
completely out of view, whilst it increases 
the force of others by fixing the attention 
upon them. Another familiar proverb, that 
“ there are none so blind as those that won't 
see,” precisely expresses the way in which 
the will thus exerts its influence. For as the 
opponents of the Copernican sysU?m refused 
to look at the satellites of Jupiter through 
the telescope of (hilileo, so there are too 
many who wilfully turn away the e3'es of 
their minds from inconvenient truths, or re- 
fuse to get a gleam of sunshine into the dark 
chambers of their intellects, where they hide 
as sacred treasures the anticpiated laeliefs 
of past ages, the worthlessness of which 
would be at once a])parent if the full light 
of davMvere ])erniitted to shim* in upon them. 
— ('\\UPi:NTEn \alurr and Man, leet. 7, p. 
231. (A., 1SS9.) 

3740. WILL, WEAKNESS OF, COUN- 
TERACTED — Mitzart Saved hg Hood Influ- 
ence — Help of Father and of Wife Sustained 
(treat Composer. — .Mozart certainly stands 
alone among musicians, and deserves to rank 
as a typical e.xample of genius. Mozart. lik<* 
Coleridge, was ji man whose will was weak 
in proportion to the automatic activity of 
his mind; and it is probable that if he had 
not been under the guidance, in the first 
instance, of a judicious father, and after- 
wards of an excellent wife, to both of whom 
he had the good sense to submit himself, 
his career would have been comparativel.v 
inglorious. For his lively sensibilit.v made 
him the sport of every kind of impulse, so 
that he could neither keep firm to a resolu- 
tion, nor resist a temptation ; and hence he 
would never of his own accord have sub- 
jected himself to the discipline which his 


father imposed upon him, and without which 
he cudld not have been anything else than 
a “nicioical prodigy”; nor would he have 
had tne motive which his conjugal affection 
supplied, for the steady application that was 
required for the elaboration of his greatest 
works. Hence his life becomes a most in- 
teresting study to the p.sychologist, no less 
than to the musician. — Carpenter Mental 
Physiology, ch. 6, p. 271. (A., 1900.) 

3741. WIND CHANGES CONTOUR 
OF MOUNTAINS — Cliffs Shaped by Viewless 
Air. — When a strong wind is blowing during 
a volcanic oiitVmrst, the materials may be 
driven to one side of the vent, and accumu- 
late there more rapidly than on the other. 
Thus lop-sided cones are formed, such as 
may frequently be observed in some vol- 
canic districts. In areas where constant 
currents of air, like the trade-winds, prevail, 
all the scoria-cones of the district inaj’ thus 
be found to be unequally developed on op- 
posite sides, being lowest on those from 

• which the prevalent winds blow, and highest 
on the sides towards which these winds blow. 
— Juno Volcanoes, ch. 4, p. 90. (A., 1899.) 

3742. WIND SCATTERS SEEDS— 

Samaras or "'Keys*' of Maple and .l.s7i.— 
'fhere are many metliods by which seeds 
have been adapted to dispersal b\" the wind. 
The degree of adaptation is greatly varied. 
With the fruits of main" trees the seed-en- 
velopes have boon drawn out into thin plates, 
hv means of which in a strong wind — when 
of course tluw arc most likcl\' to break awaj" 
from the stem — thej" may he carried to a 
eonsidcrahle distance before falling to the 
gvonnd. Even then during high winds main" 
of them will be picked up and carried 
farther. 

'I'hc familiar fruits, or “ keys,” of maple 
and ash at once come to mind as examples 
of this kind of dispersal. It is to he noted 
that gcncralh' in such cases the seed has a 
dccidcil advantage in starting at a point 
some distance from the ground. Its ehaneos 
of going far afield are much greater than 
they would he if the seed was borne on a 
hcrl»ai'cous plant only a font or two liigh. 
— Wkkd Sicd Trari ll(’rs, pt. i, p. 13. (G. & 

Co., 1S99.) 

3743. WINDS OF THE UPPER AIR 

- -Hircidion ()pp<jsit(' to That of Surface ('nr- 
rents — Volcanic .{sties Shot into I'pjier 
Stream of Air . — It is not hy reasoning alone 
that wc arrive at a knowledge of the exist- 
(*nce of the u])pcr atmospheric current, tho 
reasoning is sullicicnt to show that compen- 
sation must take place .somehow — that a 
wind cannot blow in an\' direction without 
an equal displacement of air taking place 
in the opposite direction. But clouds are 
sometimes seen in the tropics, high in the 
atmosphere, moving in a direction opposed 
to that of the constant wind below. Ckmld 
we discharge a light hod}" with sutlioient 
force to cause it to penetrate the lower eur- 
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rent, and reach the higher, the direction of 
the body’s motion would give us that of 
the wind above. Human strength cannot 
perform this experiment, but it has never- 
theless been made. Ashes have been shot 
through the lower current by volcanoes, and, 
from the places where they have subsequent- 
ly fallen, the direction of the wind which 
carried them has been inferred. Professor 
Dove, who has so enriched the knowledge 
of the age by his researches in meteorology, 
cites the following instance: “On the night 
of April HO explosions like those of heavy 
artillery were heard at Barbadocs, so that 
the garrison at Fort St. Anno reinaincMl all 
night under arms. On May 1, at daybreak, 
the eastern portion of the horizon appeared 
clear, while the rest of tlie firmament was 
covered by a black cloud, whicli sotm extend- 
ed to the east, quenched the light there, and 
at length produced a darkness so intense 
that the windows in the rooms could not be 
discerned. A shower of aslies descended. 
Whence came these ashes? From the direc- 
tion of the wind we sliould infer that they 
came from the Azores; they came, however, 
from the volcano ^lorne Garou in St. Vin- 
cent, which lies about 100 miles west of 
Harbadocs. The ashes had been cast into 
the current of the upper trade.” — Tyxuaix 
Heat a Mode of Motion^ lect. 8, p. 209. (A., 

1900.) 

:5744. WINE, ADULTERATION OF 

— Connoisseur Demands Impossible Trans- 
pareney — Use and Effect of Mineral Acids — 
An Imperial Martyr . — The wine-mercliants 
are . . . the victims of their customers, who 
demand an amount of transparency that is 
simply impossible as a permanent condition 
of unsopliisticated grape wine. To anybody 
who has any knowledge of the chemistry of 
wine nothing can be more ludicrous than 
the antics of the pretending connoisseur of 
wine who holds his glass up to the light, 
shuts one eye (even at the stage before 
double vision commences), and admires the 
hiilliancy of the liquid, this very brilliancy 
being, in nineteen samples out of twenty, 
the evidence of adulteration, cookery, or so- 
phistication of some kind, fiermine wine 
made from ymre grape-juice without chem- 
ical manipulation is a liquid tliat is never 
reliably clear. . . . Partial precipita- 

tion. suiTicicnt to produce o])alescence, is 
continually taking phue, and therefore the 
unnatural hrilliancy demanded is obtained 
by substituting the natural and whole- 
some tartrate by salts of mineral acids, 
and even by the free mineral acid itself. At 
one time I deemed this latter adulteration 
impossible, but have been eonvincc'd by direct 
examination o^samph's of high-price<l (mark 
this, not cheap) dry sherries that they con- 
tained free sulfuric and sulfurous acid. . . . 

But what is the efTect of such free rnintial 
acid on the drinker of the wine? If he is 
i?i anv decree predisposed to gout, rheurna- 
or any of the lithic-acid dis- 


eases, his life is sacrificed, with preceding 
tortures of the most horrible kind. It has 
been stated, and probably with truth, that 
the late Emperor Napoleon HI. drank dry 
sherry, and was a martyr of this kind. — 
WiLiJAMS Chemistry of Cookery^ ch. 16, p. 
274. (A., 1900.) 

3745. Sulfuric Replaces 

Tartaric Acid — A VhrgymaiTs Costly Error. 
— The brilliancy thus obtained [by fining 
with sulfate of lime] is not lost by age or 
variations of temperature and the dry sher- 
ries thus cooked are preferred by English 
wine-drinkers. 

The sulfate of potash which, by the action 
of sulfate of lime, is made to replace bitar- 
Irate, is so readily soluble that neither 
changes of temperature nor increase of al- 
cohol, due to further fermentation, will 
throw it down; and thus the wine-maker 
and wine-merchant, without any guilty in- 
tent, and ignorant of what he is really doing, 
sophisticate^ the wine, alters its essential 
composition, and adds an impurity in doing 
what he supposes to be a mere clarification 
or removal of impurities. . . 

So far, the wine-mcrchant ; but how about 
tlic consumer? -Simply that the substitu- 
tion of a mineral acid — the sulfuric for a 
vegetable acid (the tartaric) — supplies him 
with a precipitant of lithic acid in his own 
body; that is, provides him with the source 
of gout, rheumatism, gravel, stone, etc., with 
which English wine-drinkers are proverbial- 
ly tortujcd. 

I am the more urgent in propounding this 
view of the subject because I see plainly 
that not only the patients, but too common- 
ly their medical advisers, do not understand 
it. When I was in the midst of these ex- 
periments I called upon a clerical neighbor, 
and found him in his study w-ith his foot on 
a pillow, and groaning with gout. A decan- 
ter of ])ale, choice, very dry sherry was on 
the table. He poured out a glass for me 
and another for himself. I tasted it, and 
then perpetrated the unhear 1-of rudeness of 
denouncing the wine for which my host had 
paid so iiigh a price. He knew a little 
chemistry, and *1 accordingly w-ent home 
forthwith, brought hack some ehlorid of 
barium, added it to his choice sherry, and 
showed him a precipitate which made him 
shudder. He drank no more dry sherry, and 
has had no serious relapse of gout. — Wtlt.- 
lAMS (Ixemisiry of Cookery, ch. 16, p. 27S. 
(A., 1900.) 

3740. WINGS OF FLYING-FISH 
REALLY FINS — Different Organs with Sirni- 
lar Function . — When we apeak of the flight 
of birds, of insects, of fishes, of bats, etc., 
and designate their locomotive organs indis- 
criminately as wings, it is evident that the 
character of the motion, and not the special 
structure of the organs, has determined o\ir 
nomenclature. We are influenced ,by the 
same e<»nsideration when w-e give the name 
of “ fins to the organs of all animals which 
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swim in the water, be they whales, turtles, 
fishes, crustaceans, or mollusks. It requires 
but a feuperfimal acquaintance with the 
anatomy of the flying-fishes to perceive that 
their organs of flight are built upon exactly 
the same pattern as the pectoral fins of most 
fishes, and dilTer entirely from the wing of 
birds, as also from the wing of bats, the 
latter being in all essentials a paw, iden- 
tical with the paw of ordinary quadrupeds, 
save the length of tlie fingers and the ab- 
sence of nails on the longest of them. No 
wonder, then, that the flight of tlie flying- 
fishos should entirely difl'er from that of 
birds or bats. — Agassiz Journey in Hrazil, 
ch. 2, app., p. 522. (H. M. & Co., 1895.) 

3747. WISDOM TRANSCENDING 

HUMAN POWER TO ATTAIN— AVu ton’s 
iirand Jfumilify . — Why . . . should we 

hesitate to receive the evidence of a philos- 
opher like Newton, who, after s]H*nding a 
long life in the investigation of Nature, and 
with a success unparalleled iif the history 
of science, uttered this meinorahle sentiment 
sliortly before his death; ‘‘ 1 do not know 
what I may appear to the world; but to 
myself I seem to have been only like a boy 
playing on the seashore, and devoting myself 
now and then to finding a smoother pebble 
or a prettier shell than ordinary, while the 
great ocean of truth lay all undiscovered 
l)efore me.” 1 know this sentiment has been 
so many times repeated as to seem trite, 
but, coming from whom it does, it cannot 
be too often quoted. It is the testimony of 
the foremost master of science to its great- 
est and sublimest truth. 

We can all recognize the marks of design 
in Nature, and when we add to this evidence 
of our senses the testimony of a man like 
Newton, who assures us that the more our 
powers are enlarged, and the wider our 
knowledge becomes, the grander and vaster 
the design will appear, until it surpasses 
all our powers of thought or imagination, 
\ve begin to feel the full depth of the truth. 

. . . If our minds are incaj)able of com- 

prehending the plan, who could have been 
equal to the design? “ Wli^nce, then, eometh 
wisdom, and where is the f)lace of under- 
standing, seeing it is hid from the eyes of 
all living, and kept close from the fowls of 
the air? . . . God umlerstandeth the way 

thereof, and he knoweth the ])lace thereof. 
For he looketh to the (mds of the earth, and 
seeth under the whole heaven, to make the 
weight for the winds . . . and a way for 
the lightning of the thunder. Then did he 
see it and declare it; he prepared it, yea, 
and searched it out. And unto man he said. 
Behold the fear of the Lord, that is wis- 
dom, and to depart from evil is understand- 
ing ” [dob xxviii, 20-28 ]. — Cookk Ixeliyion 
and Chcmistri/f ch. 2,- p, 50. (S.. 1891.) 

3748. WITCH-GRASS ON WINGS OF 
WIND — DiAfribution of Nec(/a. — One breezy 
October morning the neighlioring lields pre- 
sented the appearance of a fairies’ carnival. 


A thousand tenuous will-o’-the-wisps were 
dancing and sailing and whirling in every 
direction. Now one alone with feathery 
grace w'oiild glide along, to join a moment 
later a host of airy sprites, and be wafted 
hither and thither by the erratic breath of 
the zephyr god. Here and there the paths 
of miniature cyclones could be traced by 
the movements of whirling circles, wdiile 
in other places solid phalanxes moved stead- 
ily forward. The ranks of the revelers were 
constantly depicted through desertions to 
the eastward, to be quickly filled by new' 
recruits from out the west. 

With some dilficulty I caught a few' of 
these feathery sprites, and, holding them 
securely, started homeward. But a sudden 
gust of wind left me empty-handed, save for 
some tiny pieces of stems; the sprites, again 
at liberty, sailed away with mocking grace. 

1 caught more, and, shielding them from 
the wind, got them safely indoors, where 
they proved to be the seed-heads of a grass 
commonly know n as the “ old-W'itch grass.” 
— B'kkd Seed Travellers, pi. i, p. 18. (G. A' 

Co., 1899.) 

3740. WOMAN A POWER IN SAV- 
AGE LIFE — Cowardice Repressed by Fear of 
Woman’s Scorn. — it must not be supposed 
that in any state of civilization a man’s con- 
duct dejK'uds altogether on his own moral 
sense of right and wrong. Controlling forces 
of society are at work even among savages, 
only in more rudimentary ways than among 
ourselves. Public opinion is already a great 
power, and the way in whieh it acds is par- 
ticularly to be noticed. . . . The assem- 

bled tribe can crush the mean and cowardly 
with their scorn, or give that reward of 
glory for which the high-spirited will risk 
goods and life. Travelers have remarked 
that the women, however downtrodden, 
know' how’ to make their influence felt in 
this way, and many a warrior whose heart 
was failing him in face of the enemy has 
turned from flight when he thought of the 
girls’ mockery when he should slink home 
to the village, safe but disgraced. — ’Pylok 
Anthropoloyy, ch. 15, p. 408. (A., 1899.) 

3750. WOMAN DOMESTICATES THE 

CAT — The (Guardian of the Food Supply. — The 
world has to thank woman for the domesti- 
cation of the cat. ’Phere may be some dis- 
pute as to who has the honor of subduing 
the dog and the milk- and ileece-yjplding 
animals. But woman tamed the wildcat for 
the protection of her granaries. Of tlie time 
when this heartless beast laid down its arms 
and enlisted in her service no one knoweth. 
Already at the dawn of written history in 
Egypt the cat Avas sacred# to Sekhet, or 
Pasht, daughter of Ba and wife of Ptah. 
Then as now' the eat and the goddess had 
among their other qualifications the faculty 
of s(‘cing in the dark. Her method of domes- 
tication was to secure the young wildcats 
and rear them about her household as play- 
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things for her children, and to gratify them 
in their instincts of prowling and seizing. — 
Mason Woman^s Share in Primitive Culture, 
ch. 2, p. 18. (A., 1894.) 

3751. WOMAN IN GEOLOGY— 

inal Discoveries by Lady Gordon Gumming. 
— ^The seat of Sir William Gordon Gumming, 
of Altyre, is in the neighborhood of one of 
the Morayshire deposits discovered by Mr. 
Malcolmson; and for the greater part of 
the last two years Lady Gordon Gumming 
has been engaged in making a collection of 
its peculiar fossils, which already fills an 
entire apartment. The object of her lady- 
ship was the illustration of the geology of 
the district, and all she sought in it on her 
own behalf was congenial employment for a 
singularly elegant and comprehensive mind. 
But her labors have rendered her a benefac- 
tor to science. Her collection was visited, 
shortly after the late meeting of the British 
Association in Glasgow, by Agassiz and Dr. 
Buckland; and great was the surprise and 
delight of the philosophers to find that the 
whole was new to geology. All the species, 
amounting to eleven, and at least one of the 
genera, that of the Qlyptolepis, were differ- 
ent from any Agassiz had ever seen or de- 
scribed before. — Miller The Old Red Sand- 
stone, ch. 7, p. 123. (G. & L., 1851.) 

3752. WOMAN, PARENTAL LOVE 
STRONGEST IN — Mother's Devotion to Her 
Child. — Parental love is an instinct stronger 
in woman than in man, at least in the early 
childhood of its object. I need do little more 
than quote Schneider’s lively description of 
it as it exists in her: 

“ As soon as a wife becomes a mother her 
whole thought and feeling, her whole being, 
is altered. Until then she had only thought 
of her own well-being, of the satisfaction 
of her vanity; the whole world appeared 
made only for her; everything that went 
on about her -was only noticed so far as it 
had personal reference to herself; she asked 
of every one that he should appear interest- 
ed in her, pay her the requisite attention, 
and as far as possible fulfil her wishes. 
Now, however, the center of the world is 
no longer herself, but her child. She does 
not think of her own hunger, she must first 
be sure that the child is fed. It is nothing 
to her that she herself is tired and needs 
rest, so long as she secs that the child’s sleep 
18 disturbed ; the moment it stirs she awakes, 
tho fajf stronger noises fail to arouse her 
now. . . . But not only the contact, the 

bare look of the offspring affords endless 
delight, not only because the mother thinks 
that the child will some day grow great and 
handsome and bring her many joys, but 
because she ha* received from Nature an 
instinctive love for her children. She does 
not herself know why she is so happy, and 
why the look of the child and the care of it 
are so agreeable, any more than the young 
man . can give an account of why he loves 
a maiden, and is so happy when she is near. 


Few mothers, in caring for their child, think 
of the proper purpose of maternal love for 
the preservation of the species. Such a 
thought may arise in the father’s mind ; sel- 
dom in that of the mother. The latter feels 
only . . . that it is an everlasting delight 
to hold the being which she has brought 
forth protectiqgly in her arms, to dress it, 
to wash it, to rock it to sleep, or to still its 
hunger. ’’—James Psychology, vol. ii, ch. 24, 
p. 440. (H. H. & Co., 1899.) 

3753. WOMAN, THE MYSTERIOUS 
BIFOLD LIFE OF — “ The Germans believe 
that there is something sacred and pro- 
phetic in woman ; therefore they respect 
the counsel of women and hearken to their 
judgments” (Tacitus), In fact, both of those 
preeminent antique nations (Greece and 
Rome) never regarded woman as more than 
a thing, always as only the servant, in no 
respect the partner of man, his equal in 
birth; while the Germans regarded woman, 
weak physically, as nevertheless a creature 
of fine intellectual development, having, 
therefore, a right to protection and forbear- 
ance, to reverence and sacred consideration. 
The emotional side of humanity was re- 
garded her strength, that invisible, mysteri- 
ous power closely related to the divine, 
before which one retires with a natural awe, 
as from something supernatural. And yet 
just as throughout Nature we have day and 
night, summer and winter, so throughout the 
life of the Germanic woman there runs that 
bipartition which on the one hand permits 
her to appear like unto the gods, and on the 
other represents her in slavish inferiority. 
Her legal position was entirely subordinate. 
— Reinscii Stellung und Lehcndcrdeutschen 
Frau im Mittclalter (Virchow und Holtzcn- 
dorff's Sammlung wisscnschaftlicher Vor- 
trdge,1882). (Translated for Scientific Side- 
Lights.) 

3754. WOMAN THE SUPPORT OF 
RELIGION — Was it accident, or a pro- 
phetic token, that Greek architecture em- 
ployed superb female figures called caryat- 
ides, in the place of pillars, as supports 
for the halls of their temples? — Holtzen- 
DORPF Frauenrechte (a Lecture). (Trans- 
lated for Scientific Side-Lights.) 

3755. WOMAN’S CULTURE, ER- 
RORS AFFECTING — Highest Development of 
(Riaracter Required. — Fathers and mothers 
are still mostly of opinion that light caliber 
in their daughters would find most approval 
from their prospective husbands. They be- 
lieve that the master of the house should 
train his wife to suit his own taste and re- 
quirements, and think that a character of wax 
forms the most suitable" raw material. They 
erroneously assume that a dependent, unen- 
lightened creature, without any aim, is equal 
to the capacity for sacrifice and personal 
devotion. From traditions in the family, 
young girls acquire the notion that marriage 
signifies chiefly promotion in social rank. 
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release from parental authority doing away 
with manifold limitations founded on cus- 
tom. All of the deeper moral relations, 
the most difficult duties, and the problems 
of self-abnegation are hidden from youth, 
and cannot b^e made comprehensible to them. 
But the likelihood of the fulfilment of duty 
does not increase with the systematic foster- 
ing of ignorance, or the fear of over culture, 
but with that moral effort that will not al- 
low any year to pass without profit, with 
the development of ripe understanding and 
a firm, self-conscious will. — ^Holtzendorff 
Die Vcrhesserungen in der gesellschaf tlichen 
und wirihschaftlichen Stellung der Frauen 
(a Lecture), (Translated for Scientific Side- 
Lights.) 

37iiO. WOMAN^S MISSION^ The Strug- 
gle for the Life of Others — Motherhood — 
Psychical Attributes of Sex. — ^That cleavage, 
therefore, which began in the merely physic- 
al region is now seen to extend into the 
psychical realm, and ends by supplying the 
w'orld Avith two great and forever separate 
types. No efforts, or explanations, or ex- 
postulations can ever break down that dis- 
tinction betw’ecn malencss and femaleness, 
or make it possible to believe that they were 
not destined from the first of time to play 
a different part in human history. Male 
and female never have boon and never will 
be. the same. They are different in origin; 
they have traveled to their destinations by 
different routes; they have had different 
ends in vieAV. The result is that they arc 
different, and the* contribution, therefore, of 
each to the evolution of the human race is 
special and unique. . . . To him [man] 

has been mainly assigned the fulfilment of 
the first great function — the struggle for 
life. Woman ... is the chosen instru- 
ment for carrying on the struggle for the 
life of others. Man’s life, on the Avhole, is 
determined chiefly by the function of nutri- 
tion; woman’s by the function of reproduc- 
tion. Man satisfies the one by going out 
into the world, and in the rivalries of war 
and the ardors of the chase, in conflict with 
Nature, and amid the stress of industrial 
pursuits, fulfilling the law of self-preserva- 
tion ; Avomau completes her destiny by oc- 
cupying* herself Avith the industries and 
sanctities of the home, and paying the debt 
of motherhood to hCr race. — Dritmmond .4.s- 
cent of Man, ch. 7, p. 2.')0. ( J. P., 1900.) 

3757. WOMEN THE INVENTORS OF 
TEXTILES AND POTTERY— Afenfai Power 
Required for Early Inventions . — Only hoav 
and then the angry sky Avas lighted for the 
primitive man by electricity, and even then 
it filled him Avith terror. But it was he 
that invented the apparatus for conjuring 
from dried Avood, by a rude sort of dynamo, 
the Promethean spark. It Avas our Aryan 
ancestors that paid their devotions to the 
rising sun by kindling fresh fire every morn- 
ing as the orb of day flashed his first beam 
across the earth. 


Who has not read with almost breaking 
heart the story of Palissy, the Huguenot 
potter? But what have our Avitnesses to 
say of that long line of humble creatures 
that conjured out of prophetic clay, without 
Avheel or furnace, forms and decorations of 
imperishable beauty, VA^hich are noAV being 
copied in glorified material in the best fac- 
tories of the Avorld? In ceramic as well as 
in textile art the first inventors were wom- 
en. They quarried the clay, manipulated 
it, constructed and decorated the ware, 
burned it in a rude furnace, and wore it 
out in a hundred uses. — M ason The Birth 
of Invention (Address at Centenary of Amer- 
ican Patent System, Washington, D. C., 
1891; Proceedings of the Congress, p. 409). 

3758. WONDERS OF LIFE RE- 
VEALED BY CLOSER STUDY— P/tosp/ior- 

cscencc of Ocean Due to Light-hearing Ani- 
mals. — The luminosity of sea-A\’ater is in 
part owing to living light-bearing animals, 
and in part to the organic fibers and mem- 
branes of the same, Avhen in a state of de- 
composition. The first named of these causes 
of the phosphorescence of the ocean is un- 
doubtedly the most common and the m^st 
Avidely diffused. The more actively and the 
more efficiently that travelers engaged in the 
study of Nature have learned to employ poAv- 
erful microscopes, the more our zoological 
systems have been enriched by ncAv groups 
of Mollusca and Infusoria, Avhose property 
of emitting light either at wdll or from 
external stimulus has been recognized. . . . 
The development of light [is] an organic 
vital process, AA’hich exhibits itself in infu- 
sorial animals as a momentary spark of 
light, and is repeated after short intervals 
of rest. — H umboldt Views of Nature, p. 247. 
(Bell, 1890.) 

3759. WONDERS OF NATURE— (72a. 

cier-tablcs in the Alps . — A mass of rock, 
having fallen on the surface of the glacier, 
protects the ice immediately beneath it from 
the action of the sun; and as the leA'el of 
the glacier sinks all around it, in conse- 
quence of the unceasing AAaste of the surface, 
the rock is gradually left standing on an 
ice-pillar of considerable height. In pro- 
portion as the column rises, hoAAever, the 
rays of the sun reach its sides, striking 
obliquely upon them under the boulder, and 
Avearing them aAvay, until the column be- 
comes at last too slight to sustain its bur- 
den, and the rock falls again upo^i the 
glacier; or, oAving to the unequal action of 
the sun, striking, of course, Avith most poAver 
on the southern side, the top of the pillar 
becomes slanting, and the boulder slides off. 
These ice-pillars, croAvned Avitli masses of 
rock, form a very picturesque feature in 
the scenery of the glacier, and are represent- 
ed in many of the landscapes in'AA’hich SavIss 
artists have endeavored to reproduce the 
grandeur and variety of Alpine vieAA^s, es- 
pecially in the masterl}^ aquarelles of Lory. 
The English reader Avill find them admirably 
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well described and illustrated in Dr. Tyn- 
dalPs work upon the glaciers. They are 
known throughout the Alps as “ glacier- 
tables.” — Agassiz Geological SketcheSy ser. 
i, ch. 8, p. 285. (H. M. & Co., 1896.) 

3700, Milk from Trop- 

ical Tret — The Cow-tree, — We had already 
heard a good deal about this tree [the Mas- 
sarandubiiy or eoW-tree], and about its pro- 
ducing from its bark a copious supply of 
milk as })lea.sant to drink as that of the 
cow. e had also eaten its fruit in Para, 
where it is sold in the streets by negro 
market-women, and had heard a good deal 
of the durableness in water of its timber. 
We were glad, therefore, to see this wonder- 
ful tree growing in its native wilds. It 
is one of the largest of the forest monarchs, 
and is peculiar in appearance on account of 
its deeply scored, reddish, and ragged bark. 
A decoction of the bark, I was told, is used 
as a red dye for cloth. A few days afterward 
wc tasted its milk, Avhich was drawn from 
dr}' logs that had been standing many days 
in the hot sun at the sawmills, it was pleas- 
ant with cotTee, but had a slight rankness 
whgn drank pure; it soon thickens to a glue, 
which is excessively tenacious, and is often 
used to cement broken crockery. I was told 
that it was not safe to drink much of it, 
for a slave had recently nearly lost his life 
through taking it top freely. — Bates Nat- 
uralist on the Itirer Amazon, ch. 2, p. 635. 
(Hum., ISSO.’I 

3701. WONDERS OF SUPERSTITION 
SURPASSED BY THE WONDERS OF 
SCIENCE — Distances from which Comets Come 
— Millions of Years on Their Wag — Witness- 
es of Viinishal Eras — A)icient Testimony of 
the Existence of Matter, — Do we ever think 
what an immense voyage they [comets] 
must have made to come from there to 
here? Do we imagine for how many years 
they must have flown through the dark im- 
mensity to plunge themselves into the fires 
of our sun? If we take into account the 
directions from which certain comets come 
to us, and if we assign to the stars situated 
in that region the least distances consistent 
with known facts, we find that these comets 
certainly left their last star more than 
20,000,000 years ago. 

In thus putting to us from the height of 
their celestial apparitions so many notes of 
interrogation on the grandest problems of 
creation, comets assume to our eyes an in- 
terest incomparably ^eater than that with 
Avhich superstition blindly surrounded them 
in past ages. When we reflect for a mo- 
ment that a certain comet which shines 
before us in the sky came originally from 
the depths of the heavens, that it lias trav- 
eled during millions of years to arrive here, 
and that, consequently, it is by millions of 
years that we must reckon its age if avo 
wish 1o form any idea of it, Ave cannot re- 
frain frmn respecting this strange visitor 
as a witness of vanished eras, as an cicho 


of the past, as the most ancient testimony 
which we have of the existence of matter. 
But what do wc say? These bodies are 
neither old nor young; there is nothing old, 
nothing new; all is present: the ages of the 
past contemplate the ages of the future, 
Avhich all work, all gravitate, all circulate 
in the eternal plan. Musing, you look at 
the river which flows sp gently at your feet, 
and you believe you see again the river of 
your childhood; but the water of to-day is 
not that of yesterday; it is not the same 
substance which you have before your eyes, 
and never, never shall this union of mole- 
cules, which you behold at this moment, 
come back there, never till the consumma- 
tion of the ages! — Flammarion Popular 
Aslronompy bk. v, ch. 3, p. 528. (A.) 

3732. WONDERS, SCIENCE DOES 
NOT MAKE LESS — An Eoqdanation la a 
Siatcinent of a Grander Fact — Gravitation 
a Marvelous 7' ruth. — People are apt to 
think that Avhen the scientific explanation 
of a fact is given, the fact in question ceases 
to be wonderful. But if we would but re- 
flect, Ave should sec that this explanation is 
only another fact of a more general kind, 
and one Avhich ought, therefore, to be re- 
garded as more striking, one Avhich ought 
to incite us to more curious inquiry. That 
a stone, dropped in the air, falls to the 
ground, is so familiar an experience that it 
could excite wonder only in the most re- 
flect h'e minds. But Avhen it did excite avou- 
dcr and curiosity, the fact Avas made not 
less, but much more AA'on’dcrful Avhen its 
scientific explanation aa'RS furnished in New- 
ton’s laAV of gravitation — a law according 
to which we find that a stone is, as it were, 
drawn to the earth by a force Avhich can be 
measured, and by Aidiich the earth acts on 
the moon precisely in the same way as it 
docs upon a stone dropped in the air. That 
explanation is a very wonderful fact, one 
that leads men of smence to inquire Avhy 
this should be so, tho it requires a scientific 
training to appreciate that kind of curiosity. 
— (’ms HOLM Nature-Sludiesy p. 26. (Hum., 
1888.) 

3733. WORD ASSOCIATED WITH 
ITS MEANING — Empty Repetition Gives Feel- 
ing of Unnaturalness. — This [difference be- 
tween perception of particulars and of a 
Avhole Avhich includes them] is probably the 
reason Avhy, if Ave look at an isolated print- 
ed word and repeat it long enough, it ends 
by assuming an entirely unnatural aspect. 
Let the reader try this with any Avord on 
this page. He will soon begin to Avondcr if 
it can possibly be the Avord he has been 
using all his life with that meaning. It 
stares at him from the paper like a glass 
eye, Avith no speculation in it. Its body is 
indeed there, but its soul is fled. It is re- 
duced, by this new way of attending to it, 
to its sensational nudity. We never before 
attended to it in this way, but habitually 
got it clad Avith its meaning the moment 
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we caught sight of it, and rapidly passed 
from it to the other words of the phrase. 
We apprehended it, in short, with a cloud 
of associates, and, thus perceiving it, w'O'felt 
it quite otherwise than as we feel it now 
divested and alone. — James Psychology, vol. 
ii, ch. 19, p. 80. (H. H. & Co., 1809.) 

37«4. WORDS, THEIR UNDYING 
POWER — In all . . . later 8tudie.s, ver- 

bal material is the vehicle by which the 
mind thinks. The abstract conceptions of 
physics and sociology may, it is true, be 
embodied in visual or other images of phe- 
nomena, but they need not be so; and the 
truth remains that, after adolescence has 
begun, “ words, words, words ” must consti- 
tute a large part, and an always larger part 
as life advances, of what the human being 
has to learn. This is so even in the natural 
sciences, so far as these are causal and ra- 
tional, and not merely confined to descrip- 
tion. — Tames Talks to Teachers, ch. 12, p. 
149. (H. H. & Co., 1900.) 

37 G5. WORK, ANCIENT AND MOD- 
ERN, COMPARED — How Machinery Would 
Rebuild the (treat Pyramid. — 1 know we are 
frequently referred to the immense masses 
of stone transported and wrought by ancient 
art, which are found among the ruins of 
Baalbec and Thebes, and are frequently 
told that the management of these would 
far transcend the skill and power of modern 
engineers. Such assertions are, however, 
rather intended to convey an idea of the 
impression produced upon the beholder of 
these venerable ruins than a declaration of 
absolute truth. As a sufficient illustration 
of this we may mention the fact that in 
New York large buildings of brick and stone 
are moved from place to place while the 
inhabitants remain undisturbed within; or 
we may point to the Menai Strait tubular 
bridge, a structure of cast-iron several hun- 
dred tons in weight, suspended in mid air 
over a chasm more than a hundred feet deep. 

The p 3 "raniid of Cheops is said to have 
employed the power of 100,000 men for twen- 
ty years in its erection ; but, vast as is this 
pile, were the steam-engines employed in one 
of our large cities directed to the task of 
rearing one of equal magnitude the whole 
would be accomplished in a few weeks. — 
Henry Jmprorement of the Mechanical Arts 
(Scientific Writings, vol. i, p. 821). (Sin. 
Inst., 1886.) 

3760. WORK A SPECIFIC— Joy- 
ful Because of Previous Toil. — Sooner or 
later every intellectual canker disappears 
before earnest work, the influence of which, 
. moreover, fills a wide margin beyond the 
time of its actual performance. Thus, to- 
day, I sang as I rolled along — not with 
boisterous glee, but with serene and deep- 
lying gladness of heart. This happiness, 
however, had its roots in the past, and, had 
I not been a worker previous to my release 
from London, I could not now have been 


so glad an idler. In any other country than 
Switzerland the valley through which we 
sped would have called forth a<lmiration 
and delight. Noble fells, proudly grouped, 
flanked us right and left. Cloudlike woods 
of pines overspread them in broad patches, 
with between them spaces of the tenderest 
green, while among the meadows at their 
feet gleamed the rushing Rhine. — T yndall 
Hours of Exercise in the Alps, ch. 5,*p. 62. 
(A., 1898.) 

3707. WORK, INCESSANT, OF IN- 

SECTS — Industry of Ants — Long Days of La- 
bor — Persevering Toil. — In industry atits are 
not surpassed even by bees and wasps. They 
work all day, and in warm weather, if need 
be, even at night, too. 1 once watched an 
ant from six in the morning, and she 
worked without intermission till a quarter 
to ten at night. 1 had put her to a saucer 
containing larvie, and in this time she car- 
ried off no less than a hundred and eighty- 
seven to the nest. I had another ant. which 
I employed in my experiments, under con- 
tinuous observation several days. When 1 
started for J^ondon in Ihe morning, and 
again when I went to bed at night, I used 
to put her in a small bottle, but the mo- 
ment she was let out she began to work 
again. On one occasion I was away from 
home for a week. On my return 1 took her 
out of the bottle, placing her on a little 
lump of larMe about thre'e feet from the 
nest. Under these circumstances 1 certain- 
ly did not expect her to return. However, 
tho she had thus been six days in confine- 
ment, the brave little creature immediately 
picked up a larva, carried it off to the nest, 
and afV'i* half an hour's rest returned for 
another. — A vebt’ry .Ants, Bees, and Wasps, 
ch. 1, p. 27. (A., 1900.) 

3708. WORK INVOLVES THE UN- 
DOING OF SOME PREVIOUS WORK— 

dock — M ill-H'heel — Rifle. — Whenever work 
is done, it is by the undoing of some pre- 
vious work. When a clock movc'^, it is the 
unwinding of a spring or the falling of a 
weight which keeps it going, and some one 
must have wound it up to begin with. If 
the water of a river falls year after year 
over a cataract, and is intercepted to drive 
our mill-wheels, the river continues to run 
because some power [that of the sun] is 
continually raising and returning to the 
hilltops tile water which has flowed into 
the sea — a priK'ess precisely equivalent to 
the daily rewinding of the clock. If tho 
])owder in a rifle explodes and drives out the 
bullet, its explosive energy' depends upon 
the fact that some power has placed the 
component molecules in such relations that, 
when the trigger is pulled, and the exciting 
spark has, so to speak, cut the* bonds which 
hold them apart, they rush together just 
as suspended weights would fall if freed. 
Before the same substance, which once was 
a charge of gunpowder, but now is dust and 
gas, can again do the same work, the prod- 
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ucts of the explosion must by some power 
be decomposed, and the atoms replaced in 
the same relations as before the firing of the 
gun; and this process is mechanically analo- 
gous to the lifting of fallen weights and 
placing them upon elevated shelves, or hang- 
ing them from hooks, ready to drop again 
when the occasion may require. — Y oung 
The Surif int., p.'3. (A., 1808.) 

3709. WORK OF MAN AND WOMAN 
AMONG ABORIGINES — Carving for Man — 
KdfiK'ctry and Pottery for Woman — White 
Ma)i\s Tools Not an Improvement . — ^'rhere 
ought *to be no doubt that in every case 
where the savage was fortunate enough to 
obtain the knife his carving and whittling 
were better done. There is a marvelous dif- 
ference between carving, on the one hand, 
man’s work chieflj", and basketry or pottery, 
on the other, conservative woman’s work. 
In no tribes were the two last-named arts 
bettered by contact with the higher race. 
The work was done with the hands almost 
wholly. The tools were of the simplest 
character. The harsh iron awl was not so 
good as the smooth-pointed bone awl, of 
which hundreds have been found, and the 
pride in personal endeavor departed with the 
quenching of the tribal spirit. The potter’s 
wheel, such as it was three centuries ago, 
was only a barrier to the iinmechanieal sex. 
Therefore those who constantly assert that 
prejudice made it impossible for the savage 
to better himself in the adoption of the 
white man’s devices catch only half a truth. 
— Mason The Atan^s Knife among the North 
American Indians (Report of U. 8. National 
Museum for 1897, p. 727). 

3770. WORK OF WOMAN THE 

CALENDAR OF PRIMITIVE MAN— The 
work of tlie men among the Omahas, accord- 
ing to Dorsey, was regulated essentially by 
that of the women, who were to them a sort 
of calendar. The summer hunt was under- 
taken after the women had planted the corn 
and the pumpkins, and the beans had been 
gathered. They returned on the ripening 
of the sunflower. They Avent on the fall 
hunt Avhen the hair on the game Avas thick 
and Avarm, out of Avhicli the Avomen made 
the clothing. The Avomen buried in caches 
Avhatever. they -Avished to leaA^e. Food, etc., 
Avas placed in a blanket, Avliich Avas gathered 
at the corners and tied Avith a thong; then 
the bundle Avas alloAvcd to fall at the bottom 
of the cache. Then the AVomen went over 
the corn fields to see that all the Avork had 
been finished. They prepared pack-saddles 
and litters and mended moccasins and other 
clothing. The day for the departure' having 
arrived, the Avomcn loaded their horses and 
dogs and took as great weights on their OAvn 
backs as they could conveniently transport. 
— Mason Woman * s 8hare in Primitive (Cul- 
ture, int., p. 0. (A., 1894.) 

3771. WORK UNFINISHED — Tools 
of Ancient Miners Found as /jeft in Distant 
A.ge. — In one case the roof of a passage ha»l 


given way. On removing the chalk which 
had fallen in, the end of the gallery came 
in view. The flint had been hollowed out 
in three places, and in front of two of these 
recesses, pointing towards the half-excavated 
stone, were two deer-horn picks, lying just 
as they had been left, still coated with chalk 
dust, on which Avas in one place plainly 
visible the print of the workman’s hand. 
The tools had evidently been left at the close 
of a day’s work; during the night the gal- 
lery had fallen in, and they had never been 
recovered. 

“ It Avas a most impressive sight,” says 
IVIr. Green well, “ and one never to be for- 
gotten, to look, after a lapse, it may be, of 
3,000 years, upon a piece of work unfinished, 
Avith the tools of the workmen still lying 
Avhere they had been placed so many centu- 
ries ago.” — A vebury Prehistoric Times, ch. 
4, p. 79. (A., 1900.) 

3772. WORK WROUGHT BY THE 
SUN ON EARTH — Calculation in Horse-pow- 
er. — The sun is the mighty source from 
Avhich proceed all the forces Avhich set in 
motion the earth and its life. It is its 
heat Avhich causes the wind to blow, the 
clouds to ascend, the river to floAV, the forest 
to grow, the fruit to ripen, and man himself 
to live. The force constantly and silently 
expended in raising the reservoirs of rain 
to their mean atmospheric height, in fixing 
the carbon in the plants, in giving to 
terrestrial Nature its vigor and its beau- 
tj% has been calculated from a mechanical 
point of vieAv; it is equal to the work of 
217,310,000,000,000 horse- pOAver ; 543 milli- 
ards (543,000,000,000) of steam-engines, 
each Avith an effective power of 400 horses, 
AV'oiild have to Avork day and night without 
intermission: such is the permanent work 
of the sun upon the earth. — F lammarion 
Popular Astronomy, bk. iii, ch. 3, p. 245. 
(A.) 

37 73. WORKER, INSIGNIFICANT, 
ACHIEVES VAST RESULTS — Progress 
against Resistance — Coral Islands. — Every 
one must be struck with astonishment Avhen 
he first beholds one of these vast rings of 
coral rock [the atolls], often many leagues 
in diameter, here and there surmounted by 
a loAv, A^erdant Island, Avith dazzling white 
shores, bathctl on the outside by the foaming 
breakers of the oi^ean, and on the inside 
surrounding a calm expanse of water, Avhich, 
from reflection, is generally of a bright but 
pale green color. The naturalist will feel 
this astonishment more deeply after having 
examined the soft and almost gelatinous 
bodies of these apparently insignificant cgral 
polypifers, and Avhen he knows that the 
solid reef increases only on the outer edge, 
Avhich day and night is lashed by the break- 
ers of an ocean never at rest. — ^D arwiN 
(*oral Reefs, int., p. 1. (A., 1898.) 

3774. WORLD, A DIVIDED-Bamer 
irhich the Inorganic Cannot (*ross — liiogeti- 
esis. — What essentially is involved in saying 
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that there is no spontaneous generation of 
life? It is meant that the passage from the 
mineral world to the plant or animal world 
is hermetically sealed on the mineral side. 
This inorganic world is staked off from the 
living world by barriers which have never 
yet been crossed from within. . . . Only 

by the bending down into this dead world 
of some living form can these dead atoms 
be gifted with the properties of vitality; 
without this preliminary contact with life 
they remain fixed in the inorganic sphere 
forever. It is a very mysterious law' which 
guards in this way the portals of the living 
world. And if there is one thing in Nature 
more w’orth pondering for its strangeness 
it is the spectacle of this vast, helpless 
world of the dead cut off from the living 
by the law of biogenesis and denied forever 
the possibility of resurrection within itself. 
So very strange a thing, indeed, is this broad 
line in Nature that science has long and 
urgently sought to obliterate it. Biogenesis 
stands in the w’ay of some forms of c.volu* 
tion with such stern persistency that the 
assaults upon this hnv for number and thor- 
oughness have been unj)aralleled. But, as 
we have seen, it has stood the test. Nature, 
to the modern eye, stands hn'ken in two. 
“The ))resent state of knowl(*dge furnishes 
us with no link betw'cen the living and the 
not-liviiig.” (Ilu.xley, “ Encyclopjedia Bri- 
tannica,” new (*d., art. “ Biology.”) — 
Diil'MMOND Noh/rc/ La)r in ihr Spiritnn! 
World, essay 1, p. dl. (11. Al.) 

3775. WORLD LIGHTED BY A 
BLUE AND AN ORANGE SVJH— Its Strange 
Varieties of Day and \ ight. — In the lirst 
place, let us take the case where the worhl 
is bctw’cen the orange sun and the blue 
one, and let us suppose that the season cor- 
responds to our spring. Then it is mani- 
fest that since one sun illumines one si<le 
•of the globe, and the other illumines the 
other, there can be no night; it is orange 
day to one half of the world, and blue day 
to the other. ^loreover, since the season 
corresponds to our springtime, it follows 
that orange day lasts exactly as long as 
blue* day, and using for convenience the di- 
vision of the day into twenty-four hours 
(which may or may not be nearly the same 
as our terrestrial hours), there are, all over 
the world, twelve hours of orange day and 
twelve hours of blue day. This, how’ever, 
W'ould not last very long, any more than 
on our own earth we have Jupiter visible 
all night for any length of time. The blue 
sun would gradually take up the position 
w'hich Jupiter has w'hen he is an evening 
star. . . . The blue sun would, in fact, 

rise before the orange sun had set. Thus 
there would be orange day as before, but 
tow'ards orange sunset there would be tw'o 
suns, the orange sun nearing the w’est, the 
blue sun passing over the eastern horizon. 
Then would come orange sunset and blue 


day; but the blue sun would set before the 
orange sun rose, and there w'ould be, there- 
fore, a short night, tho, no doubt, not a dark 
night, since there would be blue twilight in 
the west and orange twilight in the east. 
Gradually the length of this night would 
increase, the length of the double day also 
inerea.sing, but the orange and blue hour.s 
gradually shortening. At length the blue 
sun would have draw'n quite near to the 
place of the orange sun in the heavens, and 
there w'ould be double day and night, but 
neither orange day nor blue day alone. 
The double day would probably be white, 
since the colors of the two suns are sup- 
posed to be complementary. After this the 
blue sun W'ould pass to tlic other side (the 
west) of the orange sun, and would be 
placed like Jupiter when he is a liiorniug 
sun. There would then be blue morning, 
white day, orange evening, and night, the 
night gradually growing shorter and short- 
er, until at length the blue sun would be 
opposite the orange sun, and there w'oiild 
be no night, but simple alternation of blue 
day and orange day, as at first. — Proctou 
Expanse of Hearcny p. 229. {h. G. & Co., 

1807.) 

3770. WORLD THE PRODUCT OF 
WARRING SYSTEMS — Doctrines of Gnostics 
and ManieJurans . — Some (ino>tics went so 
far as to hold that the world was originally 
created by the devil, and is to be gradually 
purified and redeemed by the beneficent 
power of God as manifested through Jesus 
Clirist. This notion is just the opposite to 
that of the Vendidad, whicli represents the 
world as coming into existence pure and 
perfect, only to be forthwith defiled by the 
♦ rail of the serpent Ahriman. In both these 
opposing theories the divine power is dis- 
tinctly and avowedly curtailed by the intro- 
duction of a rival power that is diabolical; 
upon til is point Parsec and Gnostic are 
agreed. Distinct sources are postulated for 
the evil and the good. The one may be re- 
garded as infinite in goodness, the other as 
infinite in badness, and the world in which 
WQ. live is [held to be] a product of the 
everlasting conflict between the two. — Fiske 
Through Nature to God, pt. i, ch. 3, p. 14. 
(H. M. & Co., 1900.) 

3777. WORLD, UNSEEN, OF FUN- 
DAMENTAL IMPORTANCE— T/ie Consuni- 
mation of Svotution There . — So far as our 
knowledge of Nature goes, the whole mo- 
mentum of it carries us onward to the con- 
clusion that the unseen world, as the ob- 
jective term in a relation of fundamental 
importance that has coexisted with the 
W'hole career of mankind, has a real exist- 
ence; end it is but following opt the anal- 
ogy to regard that unseen world as the 
theater where the ethical process is destined 
to reach its . full consummation. — FiSKE 
Through Nature to God, pt. iii, ch. 10, p. 
100. (H. M. & Co., 1900.) 
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3778, WORLD WITHOUT AN AT- 

MOSPHERE — Effects of Rarefied Air — Oppo 
sites Unite — The ISun^s Rays Burn amid Win- 
try Cold. — [The investigator cannot go to 
the moon] ; but he may go if he pleases, as 
I have done, to the waterless, shadeless 
waste which stretches at the eastern slope 
of the Sierra Nevadas. . . . The sky is 

cloudless, and the air so clear that all idea 
of the real distance and size of things is 
lost. The mountains, which rise in tre- 
mendous precipices above him, seem like 
moss-covered rocks close at liand, on the 
tops of which, here and there, a white cloth 
has been dropped ; but the “ moss ” is great, 
primeval forests, and the white cloths large 
isolated snow- fields, tantalizing the dw^eller 
in the burning desert with their delusive 
nearness. When I climbed the mountains, 
at an altitude of ten thousand feet T already 
found the coolness delicious, but at the same 
time (by the strange effect I have been 
speaking of) the akin began to burn, as tho 
the seasoning in the desert counted for noth- 
ing at all; and as the air grew thinner and 
thinner W’hile I mounted still higher and 
higher, tho the thermometer fell, every 
part of the person exposed to the solar rays 
presented the appearance of a recent severe 
burn from an actual fire — and a really se- 
vere burn it w\as, as I can testify — and yet 
all the while around us, under this burning 
sun and cloudless sky, reigned a perpetual 
winter which made it hard to believe that 
torrid summer still lay below. The thinner 
the air, then, the colder it grows, even w'here 
wre are exposed to the sun, and the lower 
becomes the reading of the thermometer. 
Now, by means of suiUible apparatus, it 
was sought by the writer to determine, while 
at this elevation of fifteen thousand feet, 
how great the fall of temperature w^ould be 
if the thin air there could be removed alto- 
gether; and the result was that the ther- 
mometer w’ould under such circumstances 
fall, at any rate, below zero in the full sun- 
shine. — L at^gley New Astronomy ^ ch. 5, p. 
160. (H. M. & Co., 1896.) 

3779. WORLDS ALWAYS IN THE 

LIGHT — Every Star a Sun — There Shall Be 
No ^'ight There (Rev. xxiy 2o ; wxiif 
oj . — We can . . . form some idea of 

the w’onderful scene presented to the in- 
habitants of such a w'orld [circling round 
one sun of a star-cluster], because in real- 
ity it is no other than that, which w^ould 
.be presented to ourselves if all the stars 
seen on the darkest and clear€!st night w'ere 
to grow suddenly in luster until the faint- 
est shone with light enough alone to bani.sh 
night. The w’onderful scene thus presented 
must be carried round by a stately motion 
of rotation precisely as happens with our 
o\vn star sphere. Suns must be alv^ays 
rising and always setting, only the magnifi- 
cent colors which adorn our skies at sun- 
rise and sunset must be wanting there, ban- 
ished by the excess of splendor. It is mani- 


fest that, at least when the sky is clear, 
there can be no shadows in the landscapes 
on those distant worlds, since every quarter 
of the sky must have its suns. When the 
sky is partially clouded there wdll be shad- 
ow's, tho not well-defined shadow's such as 
w'e recognize, but rather the lightest possi- 
ble shade on those sides of .objects whicli 
lie towards the clouded portion of the sky. 
— Proctok Expanse bf Heaven, p. 217. (L. 

G. & Co., 1807.) 

3780. Night Unknown 

to Dwellers amid Star-clusters . — I have spo- 
ken thus far of but two stars out of the 
thousands on thousands composing the star- 
cluster. All these thousands w'ould shine 
w'ith a brightness enormously exceeding that 
of any of the stars we see, and many hun- 
dreds among them would appear as suns, 
smaller than the two nearest suns before 
considered, but bright enough with their 
sole luster to banish night. 

It follow's, then, that to a globe placed 
as we have supposed, and traveling around 
one or other of the suns composing the clus- 
ter, night would be absolutely unknown. 
There would be different dcgi'eas of daylight, 
from the broadest day on the part of the 
globe turned fully towards the nearest sun, 
to a less brilliant day on the opposite part 
turned to other suns, but always day, often 
very much brighter than our summer noon, 
and seldom fainter, since the number of suns 
would make up for the comparative small- 
ness of each. — Proctoh Expanse of Heaven, 
p. 209. (L. G. & Co., 1897.) 

3781 . WORLDS, OTHER, MAY BE IN- 
HABITED — Conditions of Life on Mars — 
Supposed Inhabitants . — Such is the general 
physiology of this neighboring planet [Mars]. 
The atmosphere w'hich surrounds it, the w’a- 
ters W'hich irrigate and fertilize it, the rays 
of the sun w'hich warm and illuminate it, the 
winds which pass over it from one pole to 
the other, the seasons w'hich transform it, 
are so many elements from which to con- 
struct for it an order of life analogous to 
that which has been conferred on our planet. 
The weakness of gravity at its surface must 
materially modify this order of life in adapt- 
ing it to its special condition. Henceforth 
the globe of Mars should no longer be pre- 
sented to us as a block of stone revolving 
in the midst of the void, in the sling of the 
solar attraction, like an inert, sterile, and 
inanimate mass; but we should see in it a 
living world, adorned with landscapes simi- 
lar to those which charm us in terrestrial 
Nature; a new world which no Columbus 
will ever reach, but on which, doubtless, a 
human race now resides, works, thinks, and 
meditates as we do on the great and mys- 
sterious problems of Nature. These un- 
known brothers are not spirits without 
bodies, or bodies without spirits, beings 
saipernatural or extranatural, but active 
beings, thinking, reasoning as we do here. 
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They liVe in society, are grouped in families, 
associated in nations, have raised cities, and 
conquered the arts. Doubtless, their senses 
of sight and hearing do not differ essen- 
tially from ours, and if we happened to pass 
a day not far from their abodes, we should 
perhaps be surprised with their architecture, 
or charmed by the echo of melodious har- 
mony, reminding us of the musical inspira- 
tions of our great masters. In the midst 
of varieties inherent ta planetary diversi- 
ties and the secular metamorphoses of 
worlds, we should find the same vital torch 
kindled on all the spheres. — Flammauion 
Popular Astronomy, bk. iv, ch. 4, p. 397. 
(A.) 

3782. Experience Not the 

Measure of Possibility — Increase of Knowl- 
edge Leads to Modesty of Judgment — Life 
in Ocean Depths. — We are apt to forget that 
the forms of life we are accustomed to are 
not necessarily the only possible forms of 
life. It is almost impossible to say under 
w’hat conditions life is possible or impos- 
sible. Men of science have lately been taught 
this in a very striking manner. For, judg- 
ing by what they know of the state of things 
at the bottom of the deep sea, they concluded 
that there could be no living creatures there. 
They reasoned that the pressure exerted by 
the water v/ould crush the life out of any 
known creature, which was unquestionably 
true. . . . The tremendous mail of the 

crocodile or the thick skin of the rhinoceros 
would be unable to resist a tithe of the enor- 
mous pressure exerted by the water at the 
bottom of deep seas. Yet it is now known 
that creatures not only exist down there, 
but that, notwithstanding the great dark- 
ness which must prevail there, these crea- 
tures are provided with the means of seeing. 
So unlike arc they to all other creatures, 
however, that they are unable to live out 
of their native depths, and w^hen dragged 
up by the dredges they burst asunder and 
are killed long before reaching the surface. 
This should teach us that altho it may be 
proved that in some inaccessible world, like 
Venus or any of her fellow planets, the con- 
ditions which prevail arc not such as would 
be convenient to terrestrial creatures, or are 
even such that no creatures known to us 
could endure them even for a few minutes, 
life may ne\^ertheless exist. — Proctor Ex- 
panse of Heaven, p. 49. (L. G. & Co., 1897.) 

3783. Neptune — Life in 

Ocean Depths — Supposed Impossibility Over- 
come. — Is this equivalent to saying that this 
world [Neptune] is condemned to remain 
eternally in the state of a sterile and un- 
inhabited desert? Nature herself replies 
that such a supposition would be entirely 
contrary to her acts and her views. Short: 
sighted naturalists, who think they know 
everything, would teach dogmatically that 
a pressure of so many atmospheres prevents 
life from being produced; that a certain 
amount of light is indispensable to life, and 


that the ocean depths are absolutely desti- 
tute of all vital manifestation. A ship starts 
on an immense liquid plain to visit the 
equatorial and polar zones, casts the sound- 
ing-line at 2,000 fathoms, at 10,000 feet in 
depth, in eternal night — a black darkness, 
where the pressure is such that could a man 
descend there he would have to support a 
weight equal to that of twenty locomotives, 
each accompanied by a train of wagons load- 
ed with bars of iron. Evidently there is 
nothing there! The sounding-line is drawn 
in, however, and brings up charming, deli- 
cate beings which the lightest touch of the 
finger of Psyche would kill: they live there 
tranquil, happy, “ like the fish in water,” 
and, since there is no light there, they make 
it! If they could understand you, you 
should not speak to them of your castles, 
your parks and venerable trees, nor of the 
Paris worldling and the boulevards which 
you love so much; they prefer their abode, 
their dark abode in the depths of the sea, 
scarcely illuminated with the light of their 
own phosphorescence, and to them there is 
the true medium, there is real happiness. 
And when you cast these living debris on the 
deck of the ship, and when those marvelous 
beings with variegated embroideries die be- 
fore your eyes, overwhelmed by the light of 
the sky, suffocated by the rarefaction of the 
air which nourishes your lungs, do you not 
think of Neptune? Do you not see that 
the god of the ocean has down there an em- 
pire as vast as the one we see? And as they 
have there 900 times less light and heat 
than on the deck of your ship, you imagine 
that Nature has been unable to produce any- 
thing there! Error, foolish, insane error, 
excusable, perhaps, in the time of Aristotle, 
but absolutely unpardonable now. — Flam- 
..lARioN Popular Astronomy, bk. iv, ch. 9, 
p. 469. (A.) 

3784. WORMS AS BUILDERS-/n- 

tcUigent Skill Shoum in the Lining of Their 
Burrows. — Many leaves of the Scotch fir or 
pine (Pinus sylvestris) were given to worms 
kept in confinement in two pots; and when 
after several weeks the earth \vas carefully 
broken up, the upper parts of three oblique 
burrows were found surrounded for lengths 
of 7, 4, and 3j/< inches with pine leaves, 
together with fragments of other leaves 
which had been given the worms as food. 
Glass beads and bits of tile, which had been 
strewed on the surfaee of the soil, were 
stuck into the interstices between the pine 
leaves; and these interstices were likewise 
plastered with the viscid eastings voided by 
the worms. Thtf structures fiius formed 
cohered so well that I succeeded in remov- 
ing one with only a little earth adhering to 
it. It eonsivSted of a slightly curved cylin- 
drical ease, the interior of which could be 
seen through holes in the sides and at either 
end. The pine leaves had all been drarWn 
in by their btvses, and the sharp points of 
the needles had been pressed into the lining 



SCIENTIFIC SIDE-LIGHTS 


766 


of voided earth. Had this not been effectual- 
ly done, the sharp points would have pre- 
vented the retreat of the worms into their 
burrows; and these structures would have 
resembled traps armed with converging 
points of wire, rendering the ingress of an 
animal easy and its egress difficult or im- 
possible. The skill shown by these worms 
is noteworthy, and is the more remarkable, 
as the Scotch pine is not a native of this 
district. — D arW’IN Formation of Vegetable 
Mould, ch. 2, p. 113. (A., 1882.) 

8785. WORMS PREPARE GROUND 
FOR SEED — Trituration, Aeration, and 
Mixing of Soil. — Worms prepare the ground 
in an excellent manner for the growth of 
fibrous-rooted plants and for seedlings of 
all kinds. They periodically expose the 
mold to the air, and sift it so that nt) 
stones larger than tlic particles which they 
can swallow are left in it. Tliey mingle the 
whole intimately together, like a gardener 
who prepares fine soil for his choicest plants. 
In this state it is well fitted to retain mois- 
ture and to absoib all soluble substances, as 
well as for the process of nitrification. The 
bones of dead animals, the harder parts of 
insects, the shells of land mollusks, leaves, 
twigs, etc., are before long all buried beneath 
the accumulated eastings of worms, and are 
thus brought in a more or less decayed state 
within reach of the roots of plants. Worms 
likewise drag an infinite number of dead 
leaves and other parts of ])lants into their 
burrows, partly for the sake of plugging 
them up and partly as food. 

The leaves which are dragged into the 
burrows as food, after being torn into the 
finest shreds, partially digested, . . . are 

commingled with much earth. This earth 
forms the dark-colored, rich humus which al- 
most everywhere covers the surface of the 
land with a fairly well-defined layer or 
mantle. — Darwix Formation of Vegetable 
Mould, ch. 7, p. 310. (A., 1SS2.) 

878G. WORSHIP OF MAGNETIC 
NEEDLE IN CHINA— To the magnet the 
Chinese have always p.iid divine honoi-^. 

An astonishing number of olFerings,” s-.iys 
the mis-ionary Gutzliir, “arc brought to 
the magnet; a piece of red chfih is thrown 
over it, incense is kindled before it, and gold 
paper, in the form of a Chinese ship, is 
burned.” Barrow also notes that a Chim‘>e 
navigator not only considers the magnet 
iK'edle as a guide to direc t his track through 
the ocean, but is jicrsuaded that the spirit 
by which its motions are infiuenced is the 
guardian deity of his vessel. — P ark Ben.fa- 
MTX fntclU dual Fist- in FAectricily, ch. 3, p. 

■ SO. ( J. w., isns.) 

3787. .WORTH OF CULTURE 
SHOWN BY ITS LACK — Plants Unin^woiwd 
among Savages. — If it has taken centuries 
or thousands of years to improve or modify 
mq^t of our plants up to their present stand- 
ard of usefulness to man, we can understand 
how it is that neither Australia, the Cape 


of Good Hope, nor any other region Inhabit- 
ed by quite uncivilized man, has afforded 
us a single plant worth culture. It is not 
that these countries, so rich in species, do 
not by a strange chance possess the aborig- 
inal stocks of any useful plants, but that 
the native plants have not been improved 
by continued selection up to a standard of 
perfection comparable with that acquired 
by the plants in countries anciently civi- 
lized. — Darwin Origin of Species, ch. 1, p. 
32. (Burt.) 

3788. WRETCHEDNESS OF SAV- 
AGERY — The Fuegians. — While going one 
day [in 1832] on shore iiear Wollaston Is- 
land, we pulled alongside a canoe with six 
Fuegians. These Avere the most abject and 
miserable creatures I anywhere beheld. . . . 
lliese poor wretches were stunted in their 
growth, their hideous faces bedaubed with 
Avhite paint, their skins filthy and greasy, 
their hair entangled, their voices discordant, 
and their gestures violent. View'ing such 
men, one can hardly make oneself believe 
that they are fellow creatures, and inhabit- 
ants of the same world. It is a common 
subject of conjecture what pleasure in life 
some of the lower animals can enjoy: how 
much more reasonably the same question 
may be asked with respect to these bar- 
barians! At night five or six luiman beings, 
naked and scarcely protected from the wind 
and rain of ^lis tempestuous climate, sleep 
on the wet ground coiled up like animals. 
Whenever it is low water, winter or sum- 
mer, night or day, they must rise to pick 
shellfish from the rocks; and the women 
either dive to collect sea-eggs, or sit pa- 
tiently in their canoes, and with a baited 
hair-line without any hook jerk out little 
fish. If a seal is killed, or the floating car- 
(‘ass of a putrid whale discovered, it is a 
feast; and such miserable food is assisted 
by a few tasteless berries and fungi. — Dar- 
wi.x \afU7'alisFs Voyage, around the World, 
ch. 10, p. 212. (A.’, 1898.) 

3780. WRITING ACROSS SPACE— 

The Telautograph — Celerity, Accuracy, (Did 
Idenlifieiftion. — In 1893 there was exhibited 
in the ( lectrical building at the World’s Fair 
an instrument invented by the writer (railed 
Ihe telautograph. As the word implies, it 
is a s^^stem by which a man’s own hand- 
writing may be ti*ansmitted to a distance 
through a wire and reproduced in facsimile 
at the receiving end. . . . As one writes 

his message in one city another pen in an- 
other city follows the transmitting-pen with 
perfect synchronism; it is as tho a man were 
writing with a pen with two points widely 
.separated, both moving at the same time 
and both making exactly the same motions. 
By this system a man may tran.sact business 
with the same accuracy as by the United 
States mail, and with the same celerity as 
by the electric telegraph. 

A broker may - buy or sell with his own 
signature attached to the order, and do it 
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as quickly as he could by any other method 
of telegraphing, and with absolute accu- 
racy, secrecy, and perfect identification. . . . 
Companies have been organized both in Eu- 
rope and America for the purpose of putting 
the telautograph into commercial use. — 
Elisha Gray Nature’s Miracles, vol. iii, ch. 
19, p. 165. (F. H. & H., 1900.) 

3790. WRITING DIVIDES CIVILIZED 
MAN FROM BARBARIAN-Jia/ce^ Accumu- 
lation of Knowledge Possible, — The inven- 
tion of writing was the great movement by 
which mankind rose from barbarism to civ- 
ilization. How vast its effect was may be 
best measured by looking at the low condi- 
tion of tribes still living without it, de- 
pendent on memory for their traditions and 
rules of life, and unable to amass knowl- 
edge as we do by keeping records of events, 
and storing up new observations for the 
use of future generations. Thus it is no 
doubt right to draw the lipe between bar- 
barian and civilized where the art of wri- 
ting comes in, for this gives permanence to 
history, law, and science. — ^T ylor Anthro- 
pology, ch. 7, p. 179. (A., 1899.) 

3701. WRITING, EVOLUTION OF— 
At First Imitative — The Hieroglyph — Chi- 
nese Picture-writing — Its Shorthand Modern 
Form. — From being able to say what he knew, 
man went on to write w’hat he knew. The 
evolution of writing went through the same 
general stages as the evoluBon of speech. 
First there was the onoinatopmic writing — 
as it were, the growl- writing — the ideograph, 
the imitation of an actual object. This is 
the form we find fossil in the Egyptian hiero- 
glyphic. For a man a man was drawn, for 
a camel a camel, fpr a hut a hut. Then 
intonation was added — accents, that is, for 
extra meaning or extra emphasis. Then to 
save time the objects w'cre drawn in short- 
hand — a couple of dashes for the limbs and 
one across, as in the Chinese for man; a 
square in the same language for a field; 
two strokes at an obtuse angle, suggesting 
tlie roof for a house. To express further 
qualities, these abbreviated pictures were 
next compounded in ingenious ways. A man 
and a field together conveyed tlie idea of 
w’calth, and because a man w’ith a field was 
rich, be w’as supposed to be happy, and the 
same combination stood, and stands to this 
day, for contentment. When a roof is drawn 
and a woman beneath it — or the strokes 
which represent a roof and a w’onian — we 
have the idea of a W'Onian at home, a w’oman 
at peace, and hence the symbol comes to 
stand for quietness and rest. Chinese w'ri- 
ting is picture-writing, with the pictures 
degenerated into dashes — a lingual form of 
the modern impressionism. — D iutmmond As- 
cent of Man, ch. 6, p. 182. (J. P., 1900.) 

3792. WRITING EXTENDS MAN’S 
HORIZON IN SPACE AND TIME— 
rnindadness vs . Far- mi a ded n css — A ecu ra > c 
Thinking Promoted by Permanence of Visible 
Symbols. — ^Man is an animal who as in- 


dividual can become a species by acquiring 
the knowledge and power, the experience and 
wisdom, of his race. But how limited is this 
power with the illiterate person! By means 
of letters one comes to be able to put down 
his life-experience in written and printed 
words, and all persons who can read get 
the power of living over his experience, in- 
terpreting the signs w'hich are addressed to 
the eye and not to the ear. Through letters 
the person becomes eye-minded, and when a 
person can read without efl’ort he finds him- 
self in possession of a much more accurate 
mind than is possible in the case of the il- 
literate. Ear-mindedness, having to keep 
up as it docs with the spoken word, and 
having to depend on the memory of what 
is spoken, cannot critically examine the 
statements and descriptions, the definitions 
and deductions, as it can do when it has 
before it the printed page. In fact, accurate 
thinking for the most ])art becomes possible 
through eye-mindedness and not through ear- 
mindedness. Then just think of the scope 
which eye-mindedness attains! It does not 
depend at all u])on the living voice, but it 
can become participant in the experience of 
persons at a distance, of all nationalities 
dwelling in all parts of the world. It is not 
limited by time. It can make available for 
its use the writings of all peoples that be- 
long to the historical era. and, in fact, it 
can use the experience even of the peoples 
whose only records are monuments and writ- 
ten tablets of the prehistoric era. 

Think of the meaning of this for the 
development of individuality . . . the 

peculiar index-mark of the nineteenth cen- 
tury! For individuality grows through the 
aj)propriation or assimilation of other '“indi- 
viduality, and while the ear-minded person 
can command by means of wealth the serv- 
ices of oral teachers, and gains his instruc- 
tion through absorbing the lives of his oral 
teachers, the eye-minded, on the other hand, 
can command the services of the book, and 
the book awaits his leisure. All parts of 
the earth become to him substantially pres- 
ent like bis own village. Not merely or- 
dinary teachers come to his service, but the 
wise men of his race aw'ait his leisure in the 
books which he possesses. These facts about 
ear-mindedness and eye-mindedness seem 
trite like a twice-told tale, but few persons 
are in the habit of thinking what a differ- 
ence it makes with an entire people to 
pass from ear-mindedness to eye-mindedness 
through the beneficent influences of the com- 
mon schools. . . . As an eye-minded peo- 

ple, wdth us world gossip has taken the place 
of village gossip in its hold on our lives. — 
Harris TTic Movement from Individualism 
to CosjnopoUfanism fan Address at the Na- 
tional Educational Association. Chicago. III.. 
1900: Proceedings of the Association, p. 14). 

3793. YEARS SHORTEN WITH AD- 
VANCING AGE— The Novelty of Youih Has 
Become Poutuic . — The same space of time 
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seems shorter as we grow older — that is, the 
days, the months, and the years do so; 
whether the hours do so is doubtful, and the 
minutes and seconds to all appearance re- 
main about tlie same. ... In youth we 
may have an absolutely new experience, sub- 
jective or objective, every hour of the day. 
Apprehension is vivid, retentiveness strong, 
and our lecollrctions of that time, like those 
of a lime spent in rapid and interesting 
travel, are of something intricate, inulti- 
•tudinous, and long drawn out. But as each 
passing year converts some of this experi- 
ence into automatic routine which we hardly 
note at all, the days and the weeks smooth 
themselves out in recollection to contentless 
units, and the years grow hollow and col- 
lapse. — Ja:mes I\sycholoqy, vol. i, ch. 15, p. 
625. (H. H. & Co., 1899.) 

3794. YIELDING A BETTER PRO- 
TECTION THAN HARDNESS — Flexible 
Buildings Best Withstand IJarlhguakcs . — 
FroTu [an examination of] the dilferent 
buildings found in earthquake countries, it 
will be seen that if we wish to put up a 
building able to withstand a severe shaking 
we have before us sti uctures of two types. 
One of these types may be compared with 
a steel box, wliich, even were it rolletl 
down a high mountain, would suffer but 
little damage; and the other, with a wicker 
basket, which would equally withstand so 
severe a test. Both of these types may be, 
to some extent, protected by placing them 
upon a loose foundation, so that but little 
momentum enters them at their base. 

One suggestion is to place a building upon 
iron balls. The author found that the most 
practical form of free foundation was to 
rest the building upon layers of cast-iron 
shot, each shot being about one-quarter inch 
in diameter. Another method would be to 
place them upon two sets of rollers, one set 
resting upon the other set at right angles. 
The sole-plates of a Japanese, house rest 
freely on more or less rounded stones. The 
solid type of building is expensive, and can 
only be approached partially, whilst the lat- 
ter is cheap, and can be approached closely. 
In the case of a solid building it would be 
a more difficult matter to support it upon 
a movable foundation than in the case of a 
light framework. Such a [solid] building is 
usually firmly fixed on the ground, and con- 
sequentlj^ at the time of an earthquake, as 
has already been shown by experiment, must 
be subjected io stresses which are very great. 
In consequence also of the greater weight of 
the solid .structure, the effects due to its own 
inertia will be augmented. ' Also, we must 
remember that the rigidity favors the trans- 
mission of momentum, and with rigid walls 
we are likely to have ornaments, coping- 
stones, and the comparatively freer portions 
forming the upper part of a building dis- 
placed; whilst, with flexible walls, absorbing 
momentum in the friction of their various 
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parts, such disturbances would not be so 
likely. — M ilne Earthquakes, ch. 7, p. 127. 
(A., 1899.) 

3795. Tracery of Fine 

Fabrics on Glass . — By protecting certain 
portions of the surface [of glass, from the 
sand-blast], and exposing others, figures and 
tracery of any required form could be etched 
upon the glass. The figures of open iron- 
work could be thus copied ; while wire-gauze 
placed over the glass produced a reticulated 
pattern. But it required no such resisting 
substance ns iron to shelter the glass. The 
patterns of tlie finest lace could be thus 
reproduced; the delicate filaments of the 
lace itself offering a sufficient protection. 
All these effects have been obtained with a 
simple model of the sand-blast devised by 
my assistant. A fraction of a minute suf- 
fices to etch upon glass a rich and beautiful 
lace pattern. Any yielding substance may 
be employed to. protect the glass. By dif- 
fusing the shock of the particle such sub- 
stances practically destroy the local erosive 
power. The hand can bear, without incon- 
venience, a sand-shower which would pulver- 
ize glass. Etchings executed on glass with 
suitable kinds of ink are accurately worked 
out by the sand-blast. In fact, within cer- 
tain limits, the harder the surface the great- 
er is the concentration of the shock, and the 
more effectuaL is the erosion. It is not 
necessary thatfthe sand should be the harder 
substance of the two; corundum, for exam- 
ple, is much harder than quartz; still, 
quartz-sand can not only depolish, but ac- 
tually blow a hole through a plate of corun- 
dum.— -Tyndall Fragments of Science, vol. 
i, ch. 7, p. 193. (A., 1897.) 

3799. YOUTH AND AGE, GEOLOG- 
ICAL — Such, then, are the several stages 
through which a region of mountain-uplift 
must pass. First comes the stage of youth, 
when the surface configuration corresponds 
more or less closely with the underground 
.structure. Next succeeds the stage of mid- 
dle life, when such coincidence is all biit 
obliterated, when the valleys of youth have 
been exalted and its mountains have been 
laid low. Last comes old age and final 
dissolution, when the whole region has been 
reduced to its base- level. — Geikie Earth 
Sculpture, ch. 5, p. 125. (G. P. P., 1898.) 

3797. YOUTH THE PERIOD FOR 
FORMING PERSONAL UABITS— Character 
J^lastio before 7'tventy . — If the period be- 
tween twenty and thirty is the critical one 
in the formation of intellectual and pro- 
fessional habits, the period below twenty 
is more important still for the fixing of 
personal habits, properly so called, such as 
vocalization and pronunciation, gesture, mo- 
tion, and addr<*as. Hardly ever is a lan- 
guage learned after twenty spoken without 
a foreign accent; hardly ever can a youth 
transferred to the society of his betters un- 




769 'scientific 


learn the nasality and other vices of speech 
bred in him by the associations of his grow- 
ing years. Hardly ever, indeed, no matter 
how much money there be in his pocket, can 
he even learn to dress like a gentleman 
born. The merchants offer their wares as 
eagerly to him as .to the veriest “ swell,” 
but he simply cannot buy the right things. 
An invisible law, as strong as gravitation, 
keeps him within his. orbit, arrayed this year 
as he was the last; and how his better-bred 
acquaintances contrive to get the things 
they wear will be for him a mystery till his 
dying dav. — James Psychology^ vol. i, ch. 4, 
p. 121. "(H. H. & Co., 1899.) 

3798. ZERO-SIGN, VALUE Q^-^Great 

Advance in Mathematics Due to a Hign for 
Nothing. — [The] invention of a sign for 
nothing was practically one of the greatest 
moves ever made in science. It is the use 
of the zero which makes the difference be- 
tween the old arithmetic and our easy 
ciphering. We give the credit of the inven- 
tion to the Arabs by using the term Arabic 
numerals, while the Arabs call them Indian, 
and there is truth in both acknowledgments 
of the nations having been scholars in arith- 
metic one to the other. But this does not 
go to the root of the matter, and it is still 
unsettled whether ciphering was first de- 
vised in Asia, or may be traced further back 
in Kin:o]>e to the avithmeticians<>)f the school 
of rythagoras. As to the main point, how- 
ever, there is no doubt that modern arith- 
metic comes out of ancient counting on the 
columns of the abacus, improved by writing 
a dot or a round 0 to show the empty 
column, and by this means young children 
novV work calculations which would have 
been serious labor to the arithmeticians of 
the ancient world. — Tylor Anthropology, 
ch. 13, p. 315. (A., 1899.) 
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3799. ZONE, ABYSMAL— T/ic Loircsf 

Depths of the Great Oceans — The Unknown 
Realm That Yet' Baffles •Rcicncc. — The last 
well-marked zone is the abysmal, extending 
from the 500-fathom line to the greatest 
depths of the ocean, one of enormous super- 
ficial area, one that it is most difficult to 
investigate, and one about which we know but 
little. In the present state of our knowledge 
we cannot divide it into any well-marked 
subzones, nor even into geographical regions 
or subregions. It is not divided into sec- 
tions by any important geographical bar- 
riers, and the general characters presented 
by its fauna are practically the same all 
the world over. — Hickson Fauna of the 
Deep »SVa, ch. 3, p. 50. (A., 1894.) 

3800. ZONES, TEMPERATE, THE 
CHIEF ABODES OF LIFE— The as- 

tronoiuical contrast between the north and 
the south divides distinctly the different 
parts of the world into two separate groups. 
Almost the whole extent of the three north- 
ern continents belongs to the temperate 
zone, and it is only their most advanced 
peninsulas which are pushed forward — on 
the one side into the frigid, and on the other 
into the torrid zone. With regard to the 
three .southern continents, they pre>ent their 
chief development between the tropics or in 
the .south temperate zone. They receive the 
greatest amount of annual heat, and eon- 
stHiuently become the theater of the most 
remarkable phenomena of planetary vi- 
tality. There the cross action of the winds 
and rains between the two hemispheres takes 
place, and hurricanes take their rise; there 
immense deserts extend over vast areas; 
there, too, vegetation manifests all its pro- 
ductive energy, and the terrestrial fauna 
attains its greatest force and its highest 
beauty. — Rech .s The Earth, pt. ii, ch. 10, 
p. 75.‘ (H., 1871.) 
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ing of the Pacific 1691 

Must be unbroken 14 

— , Novel gives no, in 
knowledge 252 

— of Photography *87 

, Prelude to swifter .... 2757 

— of Primitive man *88 

— against Resistance 1772 

in Science — ^Joy of study *81 

— of Science corrects theo- 
ries. 3416 

of Science uninterrupted 34 1 2 

of Solar photography . . *89 

.Spiritual, the goal of 

civilization 509 

through Struggle *90 

in Type has ceased *82 

, Wave-motion is the, of 

a form 3712 

ADVANCES Made in astron- 
omy 810 

ADVANTAGE of Diminished 

light of stars *91 

, Mutual 2514 

Results from motor 

memory 11 79 

of Tropics for study of 

Nature *92 

ADVANTAGES of North 
America for commerce. . . *93 

of Reflective character 

vs. impulsiveness 26."*9 

of the Spectro.scopo .... *94 

— Transmitted by hered- 
ity *95 

of Wealth 604 

ADVENTURE of Butterflies 

at sea ^ 3681 

on Railroad — Unseen 

forces 3476 

, Stories of, help love of 

scienci^ 16(H) 

ADVICE of Old to new judge 1151 
ADZ a Tool of primitive man 3719 

ADZES of Stone 2133 

iEOLUS, Primitive meteor- 

ologi.-^t, licified 23.51 

AERIFORM SUBSTANCES, 
Combustion of, not for- 
merly under.stood 274 

AERONAUT, Spider as *96 

AFFECTION, Animal, perish- 
es 980 

• — of Definite brain-tracts 

—Aphasia, etc 3174, 3449 

, Domestic, lacking in 

savages *98 

— Needs time to grow .... 487 

among Primitive peo- 
ples *97 

AFFECTIONS, Organic, act 

upon character *99 

AFFINITIES, Adjustment of 

chemical 

AFFINITY, Chemical, and 

electricity *BH' 

, Chemical, incompre- 
hensible 2031 

.Elective 21. >8 

AFFLICTION May strength- 

en character *B'‘ 

AFRICA, Heat and cold in 

South 6.37 

, Winds of 2176 

AFRICANS, Potter’s wheel of 2647 
AFTER-IBIAGES in Con- 
sciousness 966 
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AGASSIZ Rivals exploit of 

Cuvier 2842 

AGE of Deep-sea organisms . . * 1 08 

, Geological 3796 

, Middle 345 

, the Planet’s old 939 

, Relics of a distant 2859 

of Sequoias *109 

, Tools of Ancient Miners 

found as left in distant .... 3771 

, Tools found as left in 

distant 3771 

, Transition from bronze 

to iron 3468 

of Trees *110 

— — , Years shorten with ad- 
vancing 3793 

, Swiss lakes in 2563 

AGE OF BRONZE. (See 


— — , History has no records 


of 1498 

, Kitchens of the 2065 

, Needles in the 3089 

. (See also Stonk Age.) 

AGENCIES, Destructive, ob- 
literate the remains 1591 

— , Giant power of natural 2723 

— — , Natural, personified. . . 2572 

, Power of unseen 2682 

.Terrible 2211 

AGENCY of Contrasted forces * 104 

, Human, recognized in 

arrow-head * 1 02 

. Manife.st *103 

, Uncon.scious *105 

AGENT of Destruction van- 

i.shes *107 

Lost in re.sult *106 

, Power of invisible. . . . 2685 

Remains tho’ combina- 

tion perish 551 

. V iewles.s, of destruction 801 

AGENTS, Karly teachings of 

•‘imponderable” 1071 

, Laws of nature not .... IS.'}? 

AGES, Change.-^ in, to come, . 2702 

, Culture the work of . . . 805 

, De.'^crts may remain 

desolate for 1089 

, Duration varying from 

a diw to 1806 

, Earth as in former. . . . 31.30 

of Geology *111 

, Gifted men of Middle. . 315 

. Marks left by ice, in 

past 2 

, Middle 1663 

, Natural laws un- 
changed through all 3516 

, Inheritance from an- 
cient 2385 

, Joy of study alike in all 81 

,<)ur indebtedness to.. .3434 

, Philology unites 1832 

, Plan extended through 785 

Preceding human his- 
tory *112 

Required to build chalk 

cliffs 3433 

Seconds of eternal clock 913 

, Study of 2356 

. (See also Middle 

AcjKg; Periods.) 

AGGREGATE of Units 119 

AGGREGATIONS of Stars. 885, 361 1 
AGNOSTIC Agrees with Scrip- 
ture 113 


AGNOSTICISM Accepts mys- 
tery of human personality 356 

and Darwinism 7.30 

* , H opelessness of *11. 5 

, its Hypotheses need a 

God *116 

, Position of 3530 

a Witness for Christian 

truth *114 

agreement of Agnostic 

with scripture 113 

. Authority in 650 

amid Controversy 873 


AGREEMENT of Independent 

thinkers 

of Masters 

of Specialists the test 

authority 

of Sun and moon in ap- 
parent size 

AGRICULTURE Aided by 

chemistry 

alone I mpoverishes .... 

and Commerce 

, Dearth from lack of . . . 

an Early invention .... 

, First implements in. 

7, Foundation of civiliza- 
tion 

, Man without 

, Primitive, of North 

America. 

of Primitive man 

Provides man food .... 

, Woman’s work in prim- 
itive 

AGRICULTURIST Aided by 


science 1686-87 

, Future, will inoculate 

his fields 3139 

Uses the process of se- 
lection 3045 

.Woman the prim- 

itiv'e 3091 

AKBER KHAN, Pigeons at 

court of 1737 

AID, Governmental, to ex- 
ploration 1156 

AIDS to Memory 3287 

AIM, Formation of character 

the great 597 

, Utility not the supreme .3582 

AIR as Armor 2223 

in Arteries of the dead . 894 


, DUClCriM 111 

, Bacteria take nitrogen 

from, for soil 3140 

, Birds not lighter than. 

1402, 1.5.54 

. Birds lost in wa.<te of. . ,370 

Carried to watery home 

— the Diving sender 1704 

, (’hill of upper 1461 

, (’urrents of the 3156 

, Di.scovcry of tran.spar- 

ency of 857 

, A Dweller in the upper 

— Condor 150‘2 

— - — , E.xclusion of, quenches 

fire *127 

and Earth mutually 

electrified 269 

, Fear drive.s flying-fi.'<h 

into the 2203 

. Forces unseen in the. . 1302 

. Freezing by radiation 

throiighdry 2774 

— ”, Gormless, produces no 

putrefaction *1.30, 2793 

. Germs in, cause disease 917 

Go.s.samcr-,'<piiIer float- 
ing t hrough the 367.S 

, Gunpowtler e.xplode.s 

without 222s 

.Heated, descending 

from tropics — Europe. ... 2176 

, Ice-clouds of upper. . . 1539 

Lailcn with phosphor- 
escent odor 3592 

, no Life in glacier 1124 

, Liquefaction of. . . .*128. 2856 

Made habitable by 

movement 226t> 

, Man’s dependence on . . * 1 29 

, Micro-organisms in tho 1.364 

, Multitude of birds by 


^ not Navigated by buoy- 

anc.v 1.554 

, Newton calculates the 

depth of fine film of 1123 

, Planet viewed through 

heated 11,32 

, Pull of , on a sail 2121 


*117 

6 

24.56 

*118 

*120 

1157 

2029 

1269 

*122 

125 

*126 

2073 

*123 

*121 

1714 

*124 


AIR, Putrefaction impossible 

in germles.s ^810 

, Reflection from a sur- 
face of heated 765 

, Ile.spiration in rarefied. 2884 • 

, Robber-baron of the — 

Eagle 2932 

, Still ascending current 

in 96 

Thick with microscopic 

life 1371 

, Transporting and stor- 
ing of 886 

Un wanned by solar 

rays 1662 

, Vaulting in the — Ibis. 156 

, Volcanic ashes cast into 

upper 3743 

and Water carve earth’s 

crust *3143 

, Water without, deadly 

to fi.sh 472 

, Winds of the upper. . . 3743 

(See also Atmos- 
phere.) 

AIR-BUBBLES Cause expan- 

.sion of ice 1531 

AIR-CELLS, Bird not buoyed 

up by 2804 

AIR-CURRENTS Driven by 

fanning wings 342 

, Power of 2666 

ALASKA, Fascination of gla- 
ciers in 317 


ALBERTUS MAGNUS, Great 

in spite of errors 763 

ALBION, England called — 

“White-land.” 17.34 

ALBUMINOIDS Thought un- 
stable 1067 

ALCHEMIST, Search of, for 

ever-burning lamp 3300 

ALCHEMISTS, Discovered 

chemistry 1052 

, Dream of, may come 

true 3552 

L , Favored and perse- 

^ cuted 3015 

ALCHEMY Led to chemistry 763 

a Natural conception. . 2759 

ALCOHOL to be Avoided in 

tropics 1448 

in Broad — Experiment *136 

, Children tlebilituted by *135 

. Coleridge a victim of. . 1192 

.Cumulative effect — 

ChiUlren *135 

—-Mania from *134 

— Small dose.s of. ... *133 

, Delirium tremens from 3657 

Destroys volition. . ,*132. 697 

, Effect of. on children . . *1:^.5 

-, Effects of, hereditary. 1479 

in Fermentation 2743 

, llarmle.ss dose 0/ *142 

, Intoxication produced 

by 1745 

, I .s it a food ? *137 

and Lo.ss of nitrogen. . 2424 

— - — • vs. Nutrition *140 

a Poi.son *131 

Produces criminal he- 
redity *139 

Producing criminal in- 
sanity 2889 

-.Mortality resulting 

from 17.32 

not Nutritious 1275 

Weakens volition .... *141 

ALCOHOLISM a Chief disease * 1 38 

, Omfirmed 132 

ALDEBARAN, Spectroscopic 

lines of .3555 

ALETSCH, Glacier of. 84 

ALEXANDER at Battle of 

Arbela 3324 

ALGAE, Microscopic, in Al- 
pine lakes 1898 

ALGEBRA Developed by 

Arabs 738 

.Invention of 2108 

ALGOL, Variable star 876 
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ALGOL, Variation of ... 2614 

ALIMENT, Progress in hy- 
drotechny as related to . . . 
ALLEVIATION of Human 

ALLEVIATIONS ‘ of Struggle 

for life vvi.-,- ••••i 

ALLIANCE of Mmd and 


3701 

*143 


matter 


2187 


459 

♦145 

1445 


of Sciences 144 

ALLOYS Made by pre.'^sure. . 
ALLUREMENT by Imitation 
ALLY, Hawk the farmer s. . 

, Nervous system an, not 

an enemy • •• "45 

ALMIGHTY, Sun an emblem 

of the *|4g 

ALMSHOUSE of the Ocean . . *14 1 

ALPHABET of Geology * 1148 

, Language from the. . . . 3o,^.5 

ALPHA CENTAURI, Uis- ^ 

tancefrora 0 74 

ALPINE-PEAKS, Endurance 

of — Mattershorn 2560 

ALPS, Flowers of . . 35): 

, Glacier-tables in 

, Physical cause of the. . 435 

. Red snow of the 3629 

Slowly raised 977 

ALTAR of Stonehenge *149 

ALTERNATIONS of Climate.519,520 
ALTERNATIVES, False, of 

Spencer 3390 

ALTITUDE Determined by 

boiling point dlS 

ALTRUISM, Individualism 

gives place to ^>28 

Necessary for repro- 
duction 

a Result of evolution . , 2389 

AMATEURS, Service of— 

Schw’abe 3084 

AMAZEMENT at Power of 

magnet *151 

AMAZONS among Ant. s 

AMBER, a “Breath” ani- 
mating 

, Hiddle of attraction of 

AMBIGUITY, Misfor.une of. 

of the Word “light.”. 

AMBITION of Great a.^trono- 


203 

2(MJ7 

2920 

1655 

*152 

*153 


AMERICA, Aborigines of, 

. carving in wood 1788 

, Change of climate of 

North 460 

, Climate of, vs. England 523 

, Climate of, vs. Europe. 3371 

, Destruction of fore-st.s 795 

, Di.scovery of — Prep- 
aration 851 

, Discovery of — Purpose 2808 

, Extremes of tempera- 
ture in . . . . 1171 

, Freedoni of sexes in, . . 1323 

. HummJng-bird.s con- 
fined to 2530 

, In<lians of — Irriga- 
tion 1768 

Mechanics 2133 

, Indian.^ of — Substitute 

for nails 328.5 

;-Wood carving 1788 

* , Links between species 

of, and Europe 1977 

, Mechanics of, Vjefore 

Columbu'= 2133 

Is reall.v the old world. *155 

, Monkeys of, distinctive 237 

, “Pepper-pot” of tropi- 
cal 25.36 

, Traces of ice-period in . 1027 

an Unstable continent *154 


, Wheels for vehicle.s un- 
known in , before Columbu.s 3727 
AMERICAN Founds Royal 

Institution of Great Britain 302 
AMETHYST a Product of 


volcano 3484 

, Structure of, not re- 
vealed by microscope. . . 1959 

AMMONITES, Discovery of. 2388 


AMCEBiE in Stagnant water 1363 

AMOROUSNESS, Fatal, of 

fi.shes I2ol 

AMPERE'S Theory — M a g - 

netism 2234 

AMPHITHEATRES, Cyclo- 
pean. of the moon 3251 

AMUSEMENTS of Ani- 

nials *lo6, 718 

ANABOLISM, Process of 747 

ANALOGY, in Forms of vege- 

tation *158 

, Materialists' false 2103 

— of Natural and spiritual *157 

— of Nature 76 

ANALOGIES of Sound and 

light ; 3106 

of Spiritual gifts 827 

ANALYSIS, Bacterial 3430 

a Complex problem. . . *159 

of Existing nebulm . . . . 1527 

, Heroism and self-devo- 
tion defy 2783 

, Scientific, of foods... 1263, 1278 

-.Spectrum — Astronomy. 1942 

, Spectrum — Di.seovery.. 847 

, Spect rum — ( lases 3170 

.Spectrum — Metals 3169 

.Spectrum. univer.><ally 

accepted 3508 

, Structure that defie.s 

microscopic 1959 

ANATOMY, Comparative — 

atnong .‘<av:igcs *l()0 

— Coini)arative — Knowl- 
edge of mil’' *162 

, Compaiativc — Organic 

life 2479 

, Discoveries in. . ...... 1742 

•, Reformed by Vosalius. 1742 

, Savages had practical 

knowleilge of * 1 6 1 

of W hale and porpoi.se . 2014 

ANCESTORS of Steam-plow . 35 1 

. Sun- worship by our 

Aryan 3757 

ANCESTRY of Prisoners . . . 139 

ANCHOR Pre.scrved in coral . 1409 

ANCIENTS Knew the Recti- 
lineal propagation of light 

.. .....838,1184 

•, Physical concci>tions of 

the 1534 


llegarde<l the heavens 

a.s made of glass 3626 

, Stars not seen as by the 32 1 5 

“ANCIENTS of the Earth.” . . 1798 

ANDES, Condor soars above 

the 1920 

ANESTHETICS Help surgeon 

and patient 1510 

ANGLE, Water crystals held 

to one 383 

ANGLER in Danger from 

electric eel 1250 

ANGUS, the Polled . cattle ... 45 

ANIMAL Becomes automatic 

machine 1679 

, f’ompetitors affect .... 564 

, Each, recapitulates its 

race-history 803 

, Earth likened to vast 31 

P'ree, a.s plant is not . . . 2024 

Germs similar to vege- 
table 1,370 

.Huge marine— the 

Whale 61 

, l.iowest, starts with 

‘ nothing to learn 1481 

.Miwie a true automaton 

— Mutilation 2674 

, .Man* completes, king- 
dom 2070 

, Man will develop no 

furth'^r as an 231 

, Materialist’s delight in 

the merely 2104 

, Movement of mutilated 2284 

, Organisms , neither 

plant nor 2471 

and Plant — Resem- 
blances 110,650 


ANIMAL* Relative purity of, 

food 2794 

, Sagacity of — Mule 2944 

, Wa.'*te of, life 3694 

ANIMALS, Action of— Mem- 
ory 27 

, Adaptability among. . . 39 

, Adaptation of noctur- 
nal, to night 2417 

, Amusements of. 156,718,2628 

of Ancient Egypt same 

as modern *175 

.Arctic, commonly 


as Automata *173,2901 

, Bacteria at first deemed 2606 

, Census of 80 

, Collecting , mania in 

lower 2079 

Compared with chil- 
dren 969 

Compared with plants. 2295 

. Coral, found below thir- 
ty fat horns 663 

Credited with de.sign.. 3050 

, Danger signals among. 722 

. of Deep sea less muscu- 
lar .3220 

, Depend on plants *166 

Destroyeil by man. . . . 2232 

, Destruction of plants 


, Differences among, in 

the Philippines S25 

, Difficulty of tests in 

deep-!^a. . 832 

. Dispersion of plants 

effected by 870 

as Distributors of seed.s 

*105. 644 

, Domestication of .900, 1706-t)7 

, Electricity in 991 

, Effect of fire on 978 

, Extermination of 505 

, Extinct, reproduced.. . 3185 

. F^yes of deep-sea 1175 -76 

. E.'-thetic sense in 2628 

, Fear of man among. . . 1214 

Fed scientifically 1278 

Feigning death 736 

, Few w’holly blind 1937 

Fixed to sea-floor. ... *167 

. Floating homes of ma- 
rine 1773 

-, Food of deep-sea 12ti6 

Give warning of earth- 
quake *R‘).8 

, The gla.ss 532 

, Gradation manifest in 

marine 1109 


, Gregs ’-ious. survive... 213 

Have no monopoly of 

motion 260<i 

, Hues of, in ocean 

depths 1512 

, Immigration of, to the 

deep sea .. 15H.^ 

, Indian pipe.s forrae«l in 

figures of 350 

, Industry among 1640 

, Inoculation of 

, Intelligence of 1719 

, Language of 1823 

, Light-'bearing 3/.>» 

Light their own 

abode 258t> 

, Limited intelligence of 

*169, 1720 

Living without water. . 59 

, Lower, depend on sense 

of Hinell 3077 

Made to destroy others 3683 

Make clearing about 

homes *170,*»71 

, Man and woman taught 

, Man con temporary 

with extinct 2040 

, Man distinguished 

from other 2048-50 

, Man has more impulses * 

than lower 
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ANIMALS, Man’s interest in 1737 

, Man's likeness to and 

difference from lower. . . . 2481 

, Marine — Modes of life *172 

.Markings of 2087 

, Morality elemental of 

lower 2244 

Moving plants among 

rooted 2471 

not Needing mothers. . 

*177, *181 

, One plan for destroyer 

and destroyed 3634 

, One plan for all verte- 
brate 2014 

, Oppressors among, de- 
graded 714 

r. Perfection of *176 

, Perplexity of . 3514 

, Phosphorescence in 

deep-sea 1087, 1555, 19.38 

.Play of young 2629 

.the Principle of selec- 
tion applied to .3045 

, Protection of *178 

, Prudence a virtue in 

higher 7.56 

, Range of — (?limate. . . . 1213 

. Reasoning power di- 

vide.s man from lower. . . . 2952 

, Reciprocal service of 

plants and 3086 

, Relations of, to envir- 
onment 10.37 

. Re.^'Crvoir for thirsty. . .3707 

Secreting chloniphyll . . 2471 

a.s Seed - distributors 

*180, 3039, 3193 

, Selection of, in domea- 

ticatir)!! 3046 

Share ec.stacy of health 

with man 964 

.. Subjection of, to man *179.. 571 

. Suf>erstition in lower . 3327 

Surprised by glacial 

e|)och 1.536 

. Tornb.«tone.s of ancient 3442 

. Tran.-'parency of pela- 
gic 242 

, Tuniudling and burrow- 
ing 1917 

not Under.stoo<l *\7 \ 

, Unitv of Man with. . . , .3.533 

. S’ariability of 36t)0 

. Widespread- conflict 

among 2420 

, Whiteness of Arctic. . .521 

without an Infancy .*177,*! 18 

. Young, follow ancestral 

habits 17t).5 

ANKLE a Standard of meas- 
urement 2129 

ANOMALIES of Memory .2139, 2148 

of Science *182 

ANOMALY, Non-inheritance 

is an 1670 

ANT. .(See .vNis.) 

ANT-EATER 12S2 

ANTAGONISMS of IJacteria 

*183, 26 42 

ANTECEDENT, Life, none, 

without life.. 1902 

ANTELOPE of the Desert has 
^andv' pr»»teetive color. . . . 780 

ANTENNAi, Ants communi- 
cate by 1812. 1826, 2476 

anthrax not in Blood of 

dead victim 202 

Communicated bv dust 3661 

Germs of, brought up 

A h worms 1651 

ANTHROPOLOGIST Specu- 

• liaUng on skull 1647 

ANTHROPOMORPHISM.Con- 

ceptionsof 2074 

* . Difficulties of 786 

~ an Idle bugl^ear *185 

. Inversion of *186 

■ a Misnomer *184 

7rr« Nightmare of 2423 

ARTICIPATIOWS of Modern 
methods *187 


ANTICS of the Scissors-tail . . *188 

ANTIDOTE, Philosophy an, 

to atheism 2464 

ANTIOUITY. Accuracy of 

builders of 17 

Behind ancient civili- 
zation 600 

ANTIQUITY of Animal 

architecture *190 

of Arch *199 

of Astronomy *191 

, Astronomy of 2.59 

not Barbarism *189 

of Chinese history in 

doubt *192 

of Culture 804 

of Delta rif the Mis.^i.s- 

sippi 700 

. a Discovery of dim — 

Iron.. 1766 

, Eclijise.s calculatefl in. 963 

of the Earth 27.59 

, Engineering feats of. . 1022 

, Error of 764 

, Fos.silK of remote 1319 

, Geologic form.s of 147 

, Idea of the universe in 3562 

, Inheritance from 2.38.5 

of Leaf-t racery in rocks 1 864 

— — of Life on earth *193 

of .Machine.*! *194 

of Man. . .*195.2024-25.2481 

.Measure<l by geology , . 195.5 

of .Mines 221.5 

, Omi.-'.siim by writer of. 2453 

, Per.Honality a concep- 
tion of 2.573 

, Pbilo.sophy of, despised 

the practical 3574 

, Potter's wheel known 

from early 2647 

of Pottery *196 

, Record of meteorites in. 2161 

. Rejection of dogma of. 27.50 

. Relics of, in present 

civilization 2860 

, Remote, of mound- 

builders *201 

, Reverence for 2910 

. Sami prese^^ es monu- 
ment s of. . 2950 

, Sclent itic errors of 218 

of Seven-day week . ... *197 

of Sun-worship *198 

, 'rhe<»ry t)f, reiuteil. . . . 1149 

, Thinkers of. prepared 

the way for modern dis- 
coverers 2.56 

of Weaving *200 

ANTISEPTICS vs. Germieides 334 1 

ANTITOXINS, Thoi^ry of *202 

ANTS, Amazons among *2t)3 

.Communication among 1812 

1826. 2476 

Dome.sticate other in- 
sects *20.5 

, < lood Samaritan among 1470 

as House-buihlers . . . . 221 

Injurious to fl«»wers. . . *210 

Keeping live-^tock ... . *21)4 

, The Leaf-l)earing 2083 

, Leaf-like l«)cu.'.t among 771 

, T.ife i>f. in winter 120 4 

. Recognition of mates 

among 2438 

, Savages living <ni. . 1269, 2493 

Showing friend.'*hip. .. . *206 

, Slaveholding. .714, 1475, 2937 

, Storehou.ses of 1640 

Storing grain.s *207 

.Struggle of. for exist- 
ence 3260 

Tracking one another 

by scent *209 

, White, eatirig out tim- 
ber 3254 

ARCH.S0L0GY n Guide to 

the birth of invention. . . . 2753 

APE, Brain of, and of man 

400-02, 826 

.Differences between 

man and 826 


APE, Embryos of, and man. 803 

, Fos.sil man not like. . . 2044 

, Gulf between man and 826 

1472, 2020 

, Likeness of, to man. . . .3326 

, N o link between man and 2060 

APE and Man 2019 

, Slight convolutions in 

brain of 651 

, Unbridged chasm be- 
tween man and 826 

APES, Anthropoid, not found 

in America *211 

, Bearded 2493 

, (Civilization means ex- 
tinction of *212 

, Infancy prolonged in . . 1649 

, .Mythical stories of man- 
like. 833 

, Difficulty of learning 

about manlike 83.3 

in South America 2493 

APHASIA, Motor, due to 

brain injury 3174,3449 

APHIDS Hunted by arit.s. . . . 1205 

APPARATUS, Perfection of 
— Astronfuny. etc 2547 


(Sec also I.vstkumkn r.s; 

M.xchi.n'e ; M.xrniNEKv ; 
MiriioscocE ; 'Telks' oce ; 
SeECTiiosroi'K, etc.) 
APPARITION, Perpetual.. . 3218 

APPEAL from Illusive pre.s- 

ent 213 

APPEARANCE of De.sign 

ackntiwledged by Darwin. *214 

of a New star .3197 

•)f Purity .sometirne.s de- 
ceptive 2792 

of Purpose 42 

APPENDAGES, U.seless. re- 
moved *215 

APPERCEPTION a Form of 

expectant attention 1598 

. Illii.stration of 1598 

APPETITE Can be satisfied . 219i 

Subdued to supreme 

vtilition 2609 

. Unsj)oiled, a guide to 

nutrition 3360 

APPLE, Fall of. not yet ac- 
counted for 1400 

, Newton and the 853 

— - — Shows variations from 

a corninr>n type .3605 

. Varieties of 3605 

.\ttaeked b.v' enemic'^ . . 1009 

APPLIANCES, Defective. 

may give great results. . . . *216 

( See also App-vkatus. ) 

APPLICATION and Direction 

of energy 3674 

of Knowledge follows 

acfiuisition *217 

of Practical science in 

the nineteenth centurv. . . 473 

APPLICATIONS, Indu.-^trial. 3209 
APPLIED SCIENCE no Spe- 
cial branch 2970 

APPRECIATION of Results 

attained 2894 

of Time 3434 

APPRENTICESHIP an Inci- 
dent in factt»ry system .... 574 

. the old Kngli.di 2775 

APPROXIMATIONS, Gradu- 
al. to scientifie truth *218 

APRIL. “The, Moon. ’ 3019-20 

APPROACH of Stars ob- 
served 2265 

ARAB Knows footprints of 

his camels 2543 

ARABS, Algebra developed by 738 

, Chemistry developed by 485 

Founders of physical 

science 1320 

, Keenness of scent 

among 3075 

, Mediieval. in astron- 
omy 251 

.Pedigrees of horses 

kept by 1737 
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ARABS Preserved Greek 

learning ; - v * 

, Qualification of, for 

scientific research ........ 28 w 

, Revival of science by . . 207o 

, Science advanced by . . 2965 

.Service of, to mathe- 

matics 2109 

, Superiority of.. / 

ARAGO Question.s gardeners 

“April Moon.”.*. 3019 

ARBELA, Battle of— Super- 
stition. ........ . 

ARCH, Ant iquity of ......... 199 

ARCHAEOLOGY, Mysteries of 2305 

, Pentateuch in harmony 

with .••.:.••• 2535 

Tells story of civiliza- 
tion 

ARCHIMEDES, Preoccupa- 

tion of, in study 1690 

, the “Eureka*’ of 

No royal road.” 1866 

ARCHITECTS, Microscopic 

—Chalk cliffs *220 

ARCHITECTURE, Ancient 

— Sun-dried bricks *222 

of the Earth *224 

among Insects. *221 

, Nature’s — glaciers 3447 

ARCTIC REGIONS, Animals 

white in 163 

, Birds breeding within 

the - 2174 

, Coloration of animals in 47 

, Coloration of fox in. . . 47 

, Coloration of hare in. . 47 

, Thirst in snow-fields of 11|||3 

.Warm aea.sons in 3278 

, Whiteness of animals in 52 1 

ARCTURUS, Wonders of ... . 858 

AREA, Trifling, ofcoral 

island.^ *225 

ARGAND Invents new bur- 
ner 2391 , 3580 

ARGUMENT, A priori, can- 
not determine fact *226 

from Design *227 

, Vi.jion independ-mt of. 3654 

ARISTOCRACY vs. Democ- 

racv as favoring .scholarship 766 
ARISTOTLE on “ the Divine^’ 2370 

, Geologic theory of . . . . 931 

.Harmonious govern- 
ment of the universe taught 

by 1395 

, Induction recognized by 1638 

, Lost work of 1.322 

, Rules given by, only 

for deduction 1638 

ARITHMETIC, Early- -Cal- 
culation by pebbles 413 

Limited before decimal 

system 2108 

, Mental, brings blood to 

brain 380 

of Primitive man *228 

ARIZONA, Irrigation in 

Southern 1768 

ARMADILLO Saw.s snake 

with it. s shell .3720 

ARMIES, March f)f insect . . . 2083 

Seen battling in the sky 3,320 

, Standing 3687 

ARMOR, Air as 222.3 

Derive<l from animals. *229 

ARMORY, Nature as an ... 23.58 

AROMA of Putter due to 

bacteria 359 

ARRAGONITE, Lurninou.s en- 
velope shown in 1.545 

ARREST of Bodily devel<3p- 

ment *230, *231 

, Cure by sudden 864 

of tho Ilr^nd *232 

ARROW, Measurement of the 

Omaha 2129 

ARROWHEAD, Seeds of, dis- 
tributed by animals 3030 

ARROW-HEAD recognized 

on garden path 102 

Proves antiquity of bow 395 


ARROWS, Ancient, inlaid 

with gold 169 

, Measurement of 2129 

ART, Accuracy of detail the 

charm of 18 

among Cave-men ..... *233 

, Beauty in, due to elim- 
ination 238 

, Destruction of treas- 
ures of 796 

, Emotions and passions 

in 1007 

.Mycenaean— Bronze age ^ 189 

Union of labor and .... 3522 

ARTIFICER, Nature the first 88 
ARTIFICIALITY Destroys 

true nature *231 

ARTIFICIAL WORK, Hu- 
man origin of, recognized. 102 

ARTISAN May become a 

scholar *235 

ARTIST Contrasted with 

camera 1571 

, Embryo shaped by 

viewle.s.s 1000 

Endangered on account 

of portrait 9 

Fearing blindness *236 

Portrays face wdth a 

few bold lines 2206 

, Scientific blunder of. . *237 

Seeks perfection for its 

<»wm sake 328 

. Selection the secret of 

power of *2.38 

ARTS, Gradual development 

of 804 

, Grow'th of *239 

, Improvement in me- 
chanic 78 

, Lost — South Sea Lsl- 

anders 504 

, Woman the inventor of 

the. of peace 3091 

ARYAN Sun-worship by our 

ancestors 37.57 

ASBESTOS a Non-conductor 

of heat 888 

ASCENT from brute to man. 240 

ASCETICISM in Daily life . . . 1495 

ASHES, Rain of 1081 

ASH, Wind-borne see<ls of . 3742 

ASHES, Volcanic — Central 

America ... 3101 

, Volcanic — Pompeii. . . 

1477-78, 2092 

ASPECT, Double, of develop- 
ment 1106 

ASPIRATION of .science liin- 

itle.ss *241 

, Upward reach of palm 

leaves suggests 321 

ASS, Dome.stication of .... 179, 900 

.Wild, in dc.sert 2.5.56 

ASSIMILATION of Color to 

environment *242 

, Proce.ssof 747 

Unheeded 1263 

ASSINABOINS, “ Stone-boil- 

er.s” — Origin of name. . . . 654 

ASSOCIATION Accidental . 2608 

, Bacteria gain power bv 

28.50, ,3619 

, Contiguous, chief trait 

of horse .3275 

, Force f>f, in memory. ; 2892 

of Ideas, power c>f . . 2289 

— 7— of the Impressions of 

aifferont sen.ses *245 

, Intimate, of land and 

sea ,333 

, Retracing links of . . . . 2143 

, I .ack of, in hasty learn- 
ing 680 

.Mental, becomes auto- 
matic 2289 

, Rapidity of 3179 

by Similarity. ....... 3107 

a Source if tiower .... *243 

, the Spirit of *246 

in Thought *244 


ASSOCIATION, Virulence of 

bacteria increased by.. 2850, 3649 

of Word with meaning. 3763 

ASSOCIATIONS Accumula- 
ted from long experience. 1154 

, Memory depends on 

multiple 2141 

ASSUMPTION, Indestructi- 
bility of atom an 1623 

Necessary to maintain 

spontaneous generation. . . *247 

ASSUMPTIONS of Monism. . *248 

of Psychology. ....... 1 195 

Regarding a Divine 

Being 2486 

, Unfounded, discredit 

true doctrines 1055 

ASSURANCE of Our own real- 
ity : *249 

, Past gives 1506 

of Science fulfilled. . . . 1147 

ASSYRIANS, Debt of Greeks 

to 3022 

ASTEROIDS, Countless host 

of *250 

.Orbits of, interlaced.. 2122 

ASTONISHMENT at Appear- 
ance of a new star 3197 

ASTROLOGY a Natural con- 
ceptual 2759 

vs. A.«»tronoray in China 255 

ASTRONOMER, Ambition of 

great — Herschel 153 

, Chaldeans the first ... 347 

Must now be a physicist 144 

. Use of electricity by. . 652 

ASTRONOMERS, Chinese. 

punished for neglect 963 

Denied satellites to 

Mars 1060 

, Greek 466 

, Persi^nal difference of 

observat ion among 587 

. Sight and hearing 

among 3070 

, Wagoners point out 

new star to 3197 

ASTRONOMY, Advances 

made in 810 

of Antiquity *257 

, Advance of 579 

. .\strology rather than, 

in China *255 

— — , Beginnings of .347,2846 

Brings before us in- 
finity '^fi94 

, (^Jentury of 140.3 

a Continuous science . *251 

. Copernican — Dante’s 

co.sinogony 073 

. Oipernican, harrnle'<s 

to (’hri.stianity. 495 

— — , (kirrectioris in 2707 

, Dependence of. on seem- 
ing accident 118 

Depeiul.s upon fractions 

of a secoiul 111.3 

i)f the Early worhl .... *258 

, Error in, cumulative. . 1050 

, Fa.sci nat i»>n of 41 6 

the First of sciences. . . 811 

, Generalizations of . . . . 

. Gravitation in 3303 

.The Greeks careful ob- 
servers of p47 

, Instructive pow’or of. . *25'.- 

Not now isolated 144 

, Mathematics in. . . .*256, 211^ 

the Most ancient science 008 

Needs and aids all other 

science J-’l” 

, New vs. old 2oJ8 

Originated with the 

moon ’^2.59 

.Photography as aid 

to 2591 

, Precision of . . *2^’!.^ 

, Problems pending in. . 2741 

, Revolution in 2915 

, Rpectrum analysis in . . 1942 

Supposed exhausted. . 

, Transformation of . . . . * 2 d 2 
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ASTRONOMY, Unexpected 

developments in 263 

. (See also Earth; 

Exactness op Science; 

Light; Moon; Planets; 
Spectroscope^ Spectrum ; 

Stars; Sun; Time.) 

ATHEISM Destroys Man’s 

nobility 1784 

• , Heart revolts from. . . . *264 

Lacking in evolution . . 1104 

, Philosophy an antidote 

to 2464 

Results from dethron- 

ing^hurnanity 1614 

ATHEIST Incapable of seeing 

God *265 

vs. Theist 2807 

ATHENS, Museum of natural 

curinsitics at 2300 

ATLANTIC, Blackness of. 

depths 375 

Cable destroyed by 

heat from rust 2153 

, Ocean floor of the North 2449 

ATMOSPHERE, Change of 

pressure of 1502 

Contrasted with the 

ether 518 

of Death *272 

Affected by volcanic 

eruption *267 

, Earth’s, balances in- 
ternal forces 307 

, Effect of, on light 3606 

Effects of rarefaction. 3778 

, Fathomless ocean .... *266 

, Heat of 1401 

, Life diffused through- 
out the 1877 

, Life 8urrounde<l by an 

of destruction 1914 

Magnetic *270-*71 

— of Moon — I>enied 307 

of Moon — Pos.'^ible. .. *275 

, Nitrogen of, unlimited. 2425 

Once a source of error. *274 

, Purification of the ... 2791 

Separate<l into strata 

would destroy pitch of 

sounds *276 

of Sun exceeds central 

ma.ss *273 

a Trap for sunbeani.s *268 

.Twinkling of star.s 

caused by 3220 

a Vast hydro-electric 

machine *269 

Veil.s splendor of .stars. .3216 

of Venus ,3509 

, Star-colors due to. stellar 3200 

. (See also Aim; 

Light; Sound; Waves.) 

ATOM, Inde.structibility of 

the 1623 

ATOMIC THEORY Explain- 
ing phenomena 2115-17 

ATOMIC EVOLUTION the 
Study of chemistry ... . 280 

ATOMIC FORCE Exceeds 

gravitation 1281 

ATOMIC MOTION, Heat in. 279 

Not convertible into 

con.sciousness 598. 2256 

ATOMIC THEORY Foreshad- 
owed .3398 

Often overloaded . 10.55, 1 191 

a Product of imagina- 
tion 1574 

“ — Statement of action of 

in chemistry 1452 

in Theoretical physics. 1191 
(See also Theory, 
Atomic.) 

ATOMS Baffle microecope. . . 1959 

7“ Eall together in com- 
bustion *277 

r» The “ Falling,” of an- 

ci^ nt philosophy 578 

, no Fortuitous con- 
course of 454 

in Greek philosophy. . . 1()52 


ATOMS, Infinitesimal minute- 
ness of 3123 

, Life depends on num- 
ber of 1873 

, Light separates, from 

gas 384, 540 

, Number and weight of 

279, 1614 

. Polarity of *278 

, the Soul not a combin- 
ation of 609 

the Ultimate elements 

of chemistry *280 




, lui t 

ATROPHY of Eyes due to 

disuse *281 

of Mental powers *282 

of Optic nerve 1991 

of Wing.s of Great Auk 1992 

ATTACK, Ferocity ^if gorilla in 3238 

, Increa.se by lexemption 

from 1131 

ATTAINMENT. Hea<ling of 

character a rare 2827 

. Slow, of better thing.s . . 982 

ATTEMPT, Mi.staken. at 

cleanHne.‘*s — Dairy 1652 

to Shape science to 

theory 3.399 

ATTEMPTS, All. to explain 

obligation vain ... 2436 

to Avert extinction of 

bison 1165 

ATTENTION, Awakening due 

to expectant .301 

Brief if voluntary . ... *283 

, Distraction of, from 

grief 881 

, Education based on. . , 969 

— — , Fixation of . . *284 

. Genitis unfavorable to 

voluntary 1.353 

of Infant is autom.atic. 30ti5 

, Limit of vi.sual field 

concentrates 1060 

in Listening ... *285 

— L<inger .su.Mained if 

passive *283 

. Miinl capable of su.s- 

taine<l. ... 2212 

, (’oncentration of, gives 

ma'itery. . 13.53 

~ . Mobilitv of. in child- 

hoo,I. ...' .. . . 2229 

, Perception increaseci 

by habitual 2.538 

— - — , Power of, attribute<l to 

cart li worms *286 

, Power of expectant. . 2r»71 

, Sensation increa.sed by 30t>2 

, Will fixing, on Divine 

ideal. . . 3735 

ATTENUATION of Virulence 

fd bacteria *287 

ATTITUDE. Feelings mani- 
fested by,. . 1219 

ATTRACTION < '«»nst ant , how- 
ever rc.straincil *288 

, Magnetic, v.s. human. . UK)6 

— , Pt»wcr carth’.s . . . 8.53 

— -, Power of sun’s 1303, .3620 

, .Ancient riddle of, of 

amber 2920 

of Sun and nio«)n affects 

tides 975 

of the Sun for the 

magnet ic n€»etlle, 1664 

, No time required for 

action of 2117 

.Transmitted 21X)8 

ATTRIBUTE, UepriHluction 

an essential 2032 

, Spontaiieousness an, of 

intellect 900 

ATTRIBUTES Higher than 

space, tirne and for(^ . . . 2113 

, Laws invested with, of 

mind 3002 

AUDIENCE, Actor practises 

illusion on 37 

AUK, Atrophy of wings of 

Groat 1992 


AUK, Razor-billed 

AURA around electrical con- 
ductor 

AURICULARS in Birds 

AURORA, a Limited 

May envelop the earth 

— , Mystery of 

, Proportion between ex- 
tent and height of 

, Varying height of . . . . 

AURORA AU^RALIS Re- 
sponds t(» Aurora Borea1i.s . 
AURORA BOREALIS— Influ- 
ence on magnetic needle. . 

Mi.staken for conflagra- 
tion 

ancl Sun-spots 

.Superstition as to. . . . 

AURORAS follow Variation 

of Sun-spots 5^ 

AUSCULTATION Scorned as 

neetlless 862 

AUTHOR Forgets his own 

work 2145 

AUTHORITY in Agreement 

of scienti.sts 650 

— ; — . Agreement of special- 
ists the test of 24.56 

a Hindrance to inve.^ti- 

gation *290 

of Motherhood *291 

, Opinions on 2456 

Used to sustain error. . *292 

AUTOGRAPH, a Sunshine 3313 
AUTOMATA, Animals and 

children not 173 

Animals viewed as. . . , 2901 

AUTOMATISM Acquired 69 

of Action 2675 

of .\daptation — the eye 77 

, .\s.sociation tending to 2289 

('haracterizes in.stinct. 1702 

, Economy of 20.5.5 

Implies design *293 

of In.stinct . . 1698 

- La>>oriously acquired . . *294 

of Musician *295 

. Righteousness not by. 2736 

■ Subsiding in Man 2056 

- Theory of, destroys re- 

spotisibility *296 

, Volition as essential as 3675 

.Voluntary movements 

reduccil to 3676 

AUTONOMIST THEORY 

Leaves drunkard helpless. 132 
AUTOMATON, .\nimal made 

true — Mutilation 2574 

, Man, physical, largely 

an 1907 

Sure but helpless. . . . 2673 

Theory an imperti- 
nence *297 

AVALANCHE of Stones. . . .*298-99 

AVALANCHES. Roar of 317 

AVENGER of Blood 381 

AVERNIAN LAKE. Story of 

the .1177 

AVERSION to Idea of spirit 2102 
AVOIDANCE of Evil by love 

of good 1328 

AX Tool and weapon of prim- 
itive man *302. .3719 

AXES of Stone 302. 21.33 

AXIS, (^>mte would have im- 

prove<l the tilt of earth’s . 817 

AXLE, Wheel and, used by 

primitive man 2694 

AZORES, Island rises annmg 1771 

AZURE of Italian skv 526 

AWAKENING Determinetl 

by interest *3(X) 

Due to expectant at- 
tention *301 


B 

BABE Perished with mother 

— Pompeii 3117 

, Mother hears stirring of. . 

her 3682 


1992 

270 
. 74 
2086 
*289 
3168 

2766 

3621 

289 

3604 

2581 

.586 

3320 
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BABE, Sudden impulse of. to 

3683 

BABYLON, Ancient culture of 804 
BABYLONIANS, Imperish- 
able records of. . 2846 

Built on mound.s 9-4 

BACILLI Utilized m dairy 1222 

. (See also Bacteria.) 

BACILLUS, Vitality of ty- 

phoid, in .soil . ... . . • • • ■ • oool 
BACON, FRANCIS^ LORD, 

First proved water iucoin- _ 

pre.s>ible 2387 

Happy conjecture of. . Ibb3 

; Key philo.sophy . . . 3574 

’ ji Martyr of science. . . . 2089 

BACON, ROGER, the Seien- 

ific light of t he Middle Ages 1663 
BACTERIA, Analysis of . . . . 3430 

, Antagonisms of 183, 2642 

, Antiseptic treatment 

f(tr ■ 439 

Attenuation of viru- 
lence of 287 

, Benefits conferred by . . 359 

Bread contains few. . . 405 

Cannot thrive on nor- 
mal living ti.ssues 1883 

Capture nitrogen *303 

.Cold merely represses. 3341 

, Cooking destroys 655 

, Death-point of ^ 3382 

of Decomposition 747-48 

not Destroyed by elec- 
tric light 1935 

. Discoverer of .. 841 

, Disease a conflict be- 
tween victim and 1914 

, Distinct species of. . 1914, 3164 

, Economic value of . . . 3658 

Elude clas.sificat ion. .. . 513 

Essentially beneficial . . 3598 

Exciting cause of dis- 
ease 2466 

, Exclusion of, in surgery 2338 

, Fertility of 2878 

Fix nitrogen in soil . . 3140 

Float through the air . . 2792 

Gain power by associa- 
tion 2850 

Generate ow'n destro 3 ’er 202 

. Ice contains 1331 

Inconceivably minute. 2663 

, Light of sun repres.ses 

or destroys ^2*^^ 

, Meat rarely contain.s. . 2794 

, Milk commonly infc't- 

ed with 2177 

, Multiplication of, rapid 2297 

, Multiplication by divi- 

.sion of 2296 

Mu.‘it find favorable 

medium 1040 

of Nitrifi(;ati<m . . 303,2621 

, Nitrogen sui)plied to 

plants by 2426 

, Pho.sphoresenco of ... 258.5 

, Place of, in nature. . . . 2606 

, Plants de.st royed by . 1 887 

, Poison by products of. 2899 

Pr<«Juce flisea.se in dis- 
ordered .systems 2669 

.Products of, more 

harmful than organisms 1680 

. Putrefaction an impos- 

.sibility without 792 

. Keproductifni of.2296.2878--79 

Restore nitrogen to the 

soil 198S 

, Scientific control of . . . lOQl 

, Sf)ils fertilized by. . . .3139-40 

, Struggle*for life among 3261 

, Tenacity of life of . . . . 3374 

, Tetanus or lf>ckjaw 

cau.sed by 863 

, Their power and influ- 
ence 77-1 

in Unclean feeding-bot- 
tles 422 

, Universal presence of. .*304-5 

— — U sef 111 as well as harm- 
ful *0584 


BACTERIA Utilized in dairy. 1222 

, Virulence of 3649 

. (See also Bacilli; 

Germs; Microues; Micho- 

Or(5ANI8M8.) 

BACTERIOLOGY, 1 m p o r - 


Studies prevention of 

disease 2994 

BALANCE of Forces on our 

globe ^ *307 

of Happiness in the 

animal world *308 

, Rest flue to a, of forces 2890 

. (See also Adjustment.) 

BALLOON, Fall of stone from 3333 

Different from bird . . . 1402 

BALLS, Ifoudin’s play with. 69 

of Seeds of buttonwood 

tree 872 

BALSAS Recovered from ir- 
rigating ditches 1768 

BAMBOO. Industrial value of 2780 
BANANA Contrastefl with 

cactus 3707 

BANANAS in Tropical zone. . 3575 

BANK. (See Rivkrbank.) 
BANKSIA Burns slowly.... 1237 
BARBARIAN, Antiquity not 189 

Divided from civilized 

man by writing 3790 

. (See also Savage.) 

BARBAJUANS of Ancient 

Eurf>pe *309 

, European.s amf>ng. . 3288 

.Our domestic animals 

.sjtarcd by ur.< ient 505 

BARBARISM, t'ruelty a sur- 
vival of 705 

, Intelligence and, co-ex- 
isting • • ' • ■ 1710 

, Nurseries of — the Step- 
pes *310 

, Relics of.. ........... 499 

Surpa.ssing civilization 3408 

BARK a.s Clothing 524 


BEAM, the Terms, “Ray” 

and 838 

BEAR, Attack by 39 

in England and France 2040 

in New and Old World. 1977 

in Northern Europe. . . 1536 

. (See also Polar Bear.) 

BEARINGS, Practical, of sci- 
ence 2989 

, Wasp takes 1726 

BEAST, Mind of 2202 

Sympathizes with storm 

and darkness 3350 

BEASTS Excel man in many 

ways 52 

, Kinship with, cannot 

satisfy the soul 1784 

, Moral sen.se takes no 

cognizance of actions of. . 2053 

BEATING of the Heart- 

Reflex action 399 

BEATS Due to interference 

of sound-waves 3153 

BEAUTIES of Nature neglec- 
ted *316 

BEAUTIFUL, Utility might 

dispense with the 332 

BEAUTY of Alaskan glaciers 1352 

Arises from tlest ruction 3464 

in Art due to elimina- 
tion 238 

of ('revasscs in glaciers *335 

Defies definition *329 

, Description of natural. 1322 

amid Desolation — 

Ala.'^kan glacier. *317 

amid De.'*olation — 

Sunset in desert *318 

, Dust gives mellow. ... 911 

of Earth due to de- 
spised organisms *310 

Embowered amid in- 
hospitable mountaiii.s *330 

an End in the divine 

mind *327 -2S 

- - an End in nature 


BARK-LOUSE Attack.^ ap- 
ples 

BARLEY Raise<l by lake- 

dwellers 

BARNACLES, Design in 

.structure of 

BAROMETER, The ethical 
BARRENNESS amid Beauty 

and sublimity 

, Fertility turned to. . . . 

Self-perpetuating.. 

BARRIERS, Her.-chel burst 

the. of Heaven 

BASIN, Lake, once bed of 

glacier 

BASIS, ('ells the. of all life... 
— .Scientific, of .strange 

talc 

BASKET-MAKER, Woman 

1 he primitive 

BASKET-MAKING of Primi- 
tive peoples 

, Work of. for woman. . 

BASKET-WORK, Ancient 
pottery modelled on .... 
BAS-RELIEFS of Nineveh . 
EATRACHIANS a.s Food for 

chicken-haw'k 

BATS Heavier than air . . . 
BATTERSEA PARK, Mi.^tak- 

en impre.Nsioii of 

BATTERY, Action of Voltaic 
— of the Electric ray. . . , 
BATTLE Influenced by hu- 

perstitiou 

. Layman helpless at. . . 

Stopped by eclipse .... 

BATS, Dusky color of 

BAN, Science under, of 

church 

BEACH, Di.scovery of an an- 
cient 

BEACHES, Ancient, Income 

hii^way.s 

BEAM of Light in darkness. . 


1009 

121 

1861 

*311 

323 
‘ 1226 
*312 

579 

2320 

146 

1570 

3091 

*313 

37r,9 

264S 

*314 

1445 

1554 

3292 

1811 

991 

3324 

3591 

260 

2417 

1743 

852 

1496 

*315 


*324, *32.’ 

- Enhanced by my.stery 

an Experience (>f the soul 

Inaccessible 

, Luxuriance of 

— with Majesty in palm 

not Matched by intel 

lect — Humming-bird 

of Mathematics 

, Natural, moulds nation 

of Nature in Greek 

poetry 

in Nature, objective. 

of Orchitis 

of the Palm 

Resulting fr<»m inter- 
ference of wave.s 

Revealed by .subdued 

light. . . .% 

— - of Sea-gulls transforms 

t)Cpari 

— Scum* of natural. . . 

irt t he Soul 

. Struggle behind, of na- 
ture 

Subserves a purpose. 

— ■ — , Utility combined with 

, Utility more than. . . 

, Wealth of celestial . . 

of Wild plant fail 

untler cultivation 

BEAVER in England 

, I’eet h of 

BEAVERS Change surface of 

rt)n tinent 

, Dam mode by, 1,0(K) 

years ago 

, Design in work of men 


BECLOUDING of Judgment^ 

BED, Lake basin once the, of 

a glacier 

BEE, Perfection of cell of 

, Prevision of — the Car- 
penter-bee 


, *326 
*331 
32 7t) 
*323 
21-16 
*321 

*33 \ 
2U)7 
*.333 

♦33i) 

*3.32 

*337 

*322 

♦3.30 

*3U) 

2002 

2313 

*320 

325S 

.5.37 

357.5 

3.5.SO 

190)8 

*3.3S 

3270 

()3 

1.800 

100 

78.8 

1520 

2.320 

2545 

2727 
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BEE, Selective purpose of.. 280C 

.Worker changed to 

queen 3459 

. (See also Beeb.) 

BEER to be Avoided in trop- 
ics 1448 

BEES Busy during winter. . . 2249 

Guided by sight or scent 1684 

, Instance of reasoning 

among 2832 

Know locality rather 

than hive 1701 

Learning by experience 1139 

Learning tne way, nec- 
essary for 1867 

Less atlaptable than 

ants 221 

Merciless utilitarians. . *341 

Perishing in sweeps . . . 3427 

, Plan manife.Mted by. . . 2611 

, Power of reasoning 

among 2831 

, Sense of direction of. . 837 

, Sense of hearing in ... . 1449 

Ventilate their hives . . *342 

, Workers undeveloped 

queens 822 

. (See also Humble-bees.) 

BEETLES. Wingless 2672 

BEET-SUGAR a Triumph of 

science 3291 

BEGINNING, Geology proves 

a definite 193, 1360 

I nterpreted by end .... *346 

f»f Life somewhere .... *344 

in Middle life *345 

of Universe supernatu- 
ral *-143 

BEGINNINGS of Agriculture 122 

of Astronomy *347, *348 

.Great results from 

small 1755 

, Kude and poor *351 

of Science *349 

of Sculpture *350 

BEING, Assumptions regard- 
ing a Divine 2486 

. One rational and con- 
scious 3566 

, Sense of ignorance a 

law of man’s 3068 

BEINGS. F'mbryos of diverse 1952 

.Structural relations of 

organic 44 , 935 

BELEMNITE. Discovery of . 23S8 

BELIEF in Causation a ne- 

ces.»«ity 4.55 

, Ut)mpulsory 1686 

Before discovery *352 

, Popular, magnified in 

error 10.54 

Not Forced by will . . . *357 

Founded on scientific 

fact 1607 

in a Future life. .¥.*3.53. *354 

in Illusions of others . *.3.5.5 

, Knowlo<lgo and 1791 

as Old as humanity. . . 3495 

.Old, in phlogiston. . . . 1071 

•, Popular, verified 3640 

, Science accepts popu- 
lar. 090 , 3 

— — in Spontaneous genera- 
tion. .. .^ 1345 

, a Stable consensus of . 4.50 

That no sunlight pene- 
trates to depths of sea . . . *3.58 

, Unanimity of scientists 
secures. . . 

— , Universal, in con‘«cience 597 

“-—in the Unknowable a 

necessity *3.56 

. . ! 3369 

BELIEFS, Intellectual, direct 

social progress 2759 

BELIEVERS, Superstitious, 

3324 

oiSLL. Thermal vibration 

to sound of . . . . 1464 

BELLS. Music and church, 
attract seals 709 


2333 

2796 


BENEFICENCE of DeluBions.763-64 

, Lavish, of sun’s heat . . 999 

, P o w e.r undesirable 

without 2693 

, Tumult and uproar be- 
hind, of sun 34, 3242 

Unappreciated 1674 

of Volcano and earth- 
quake 

BENEFIT, Du.st a, to man . . 
BENEFITS Conferred by 

bacteria *359 

of Fire *360 

Possible in unknown 

future *361 

, Reciprocal, of nations 

in science *362 

BENEVOLENCE, Enjoyment 

conducive to 1024 

BENGAL, Formation of arti- 
ficial ice in 1329 

BIBLE the Only .standard of 

early Christians *363 

BICYCLE, Po.ssibilities of the 3480 

, Speed of travel by 

means of 3181 

BIELA'S COMET crosses 

earth’s orbit 14.30 

Division of 889 

BIGOTRY an<I Science *364 

BILLOWS, Ethereal, beat on 

b^)dy 

BINDING with Rawhide 

anuing the E.skimo 

Substitute for nails. . . 

BIOGENESIS and Abiogene- 

sis 

, Law 

. (See also Gkneration, 

Si*ONT.\NKorH; Life.) 

BIOLOGY, Problems of *.366 

Values the humblest 

creature 2704 

BIRD, Anecdote of little, and 

mountain 

.\ttackeil for unu.'<ual 

color 

not Buoyeil up by air 

cell.-^ 

, Change of habits in a . . 

. A common, left without 

mention . 

, Correspondence of, with 

environment . 

, the Crow’ an inj^ectiv- 

oroiTs 

, Development of 

. llevelopineiit of reptile 

into 

Differs from a balloon . 

. Embryos of a, indis- 
tinguishable 

. Fear taught by parent . 

Feetling on ground . . . 

. Hunter foiled by newly- 

hatched 2.5.50 

Learns only from its 

«»wn kiml 

. Male, characterizctl by 

brilliant colors 

. .Vilaptniion to environ- 
ment 2319 

BIRDS, .\quatic, fiml food. . 1246 

— — Blown off .shore 2666 

, llrilliancy of coUir of 

protected 

, ('are of tiff.spring among 

— — . ('hange of diet of... 

, Contni.sted feathers in. 

— -r-, Daneing among . ... 

D ashing themselves 

again.*«t light house 

, Deceptive coloration 

among 

of Deserts have sandy 

color 

. Diet changes color of . 

.Earth uninhabitable 

without 

, Equipment of. for de- 
struction 1047 


3715 


49 

*365 


1344 

3774 


976 

*.367 

2804 

464 

245.3 

10.3.3 

3.570 

785 

809 

1402 

80.3 

1215 

534 


706 

408 


48 

42.3 

2174 

74 

718 

370 

1047 

780 

1261 

942 


BIRDS Fall dead in volcanic 

eruption 1079 

, Familiar, in strange 

lands 3541 

, Flight of, instinctive. . 12.58 

, Fo^ affects organism of j2;)l 

, Fun-loving 188 

, Gravitation enables, to 

fly 1402 

, Hawk overpowers mul- 
titude of ... .f 3378; 

Heavier than air 1554 

, Insect food of flower- 

loving 1518 

, Intelligence of 1721 

, Intelligence and devo- 
tion of 423 * 

Killed by spider *369 

not Lighter than air. . 1402 

and Lighthou.se 1208 

Lost in w’aste of air. . . *370 

, Male, more brilliantly 

colored than female 408 

, Markings of, visible 

only during flight 2088 

.Maternal instinct 

among 424 

, Method of, in feeding 

their young 42.3 

.Migration of *371 

, Migration of, by night . 2299 

.Multitude of, by night 

in upper air 2299 

, Mystery of color among 676 

. Parents among, united 

in love 1413 

.Plain coloring of 

female 2800 

, Prevision in 3915 

, Protection of feathers 

of 178 

, Reptiles prophesy 3119 

Seed-Klistributers ... 165 

Subdued by nature’s 

silence — Amer. plains. . . 2236 

, Subsi'.tence a factor in 

migration of 2174 

in Siiilden multitude.^. *368 

'Phrive on poison ivy — 

Crows 702 

, Pimidity taught young 3441 

. Union of di.'-similar 

trait*iin 3521 

, Usefulness of swallows 

as in.'sectivorous 35 

, \’aried colors of 2836 

— — . Va‘'t increajse of 1620 

.Visits among 3660 

. Whv b<^nes of are 

hollow.'. 2804 

Prey pursue hum- 

ming-birfls in vain. . . . 3177 

. Transition from, to rep- 
tiles . . 3467 

. Unconsidered indebted- 
ness to 942 

BIRD’S-WING a Self-acting 

valve *.372 

BIRTH of Geology *373-74 

, Higher inlelligenoe tle- 

velopeil after 1727 

BISON in England and 

France. . 2<M0 

, Extinction of 1165 

in Now ami old world . 1977 

in Texas 1165 

BISON-TRACKS Show pa»os 

over mountains 2603 

BITTERNESS, Pure waters 

evapornteii to 1128 

BITTER-ROT Attacks ap- 
ples 1(H9 

BLACK, Visibility of wliite 

on. . . . 2690 

, White light niay come 

from a. object 634 

BLACKBIRD, Destruction of 

the 1620 

BLACKNESS of Atlantic 

depths *375 

BLADDER-NUT, Distribu- 
tion of seetls of 2379 
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BLADE, Iron, of knife 1788 

BLAMELESSNESS of Drunk- 
ard — Automaton theory. . 
BLEACHING-PpWDER to 

Lock up noxious Ras oooo 

BLESSING, PattM-nal govern- 

ment a. to savage-s IdUb 

BLIND, Instructions about 

light to the 33oo 

BLIND MAN and Nense of 
solidity 

BLINDNESS, Artist fearing. 23b 

Ascribed to effect of 

moonbeams 2240 

, False theory produces, 

to facts 3'jJJl 

of Fi.she.s in caves. . . . 2b9b 

not in Forces of nature 1300 

of In.stinct .*376, 1708 

, The Microscopist's pUr- 

po.sed 

, Kecovery from 3102 

“BLOCK-BOOKS,** Origin 

of. among Chinc.se 2732 

BLOCKS of Ice freeze to- 
gether under hot water. . . 2857 

BLOOD, The Avenger of . . . . *381 

, Cause of color of 

, Flow of, to brain 33 

. Liver as a manufactory 

of 89-1 

, Poison gradually elim- 
inated from the 1745 

Pours to brain iluring 

mental activity *.380 

B L O O D - BROTHERHOOD, 

Ancient rites of *377 

BLOOD-LETTING the Uni- 
versal cure *379 

BLOOM amid Desolation... *382 

BLOSSOMS of the Frost *383 

BLUE of Alaskan icebergs. . 1537 

of Alpine lake 910 

of Crystal ice in glacier 1532 

, Fine particles make, of 

sky 539 

, Green seen a.s 1008 

of Ice rivals, of ocean . . 335 

of Mountain side— Mt. 

Blanc 638 

, Predominance of, in sky 3125 

of Sky artiOcially pro- 
duced *384 

of Subaqueous icebergs 1538 

, Unbroken, of sky. . . . 384 

BLUEBIRD, Migration of. . . 2174 

BLUENESS of Water. . . . 3763 

BLUNDER Attributed to na- 
ture *.38.5 

, Scientific, of artist. . . . 237 

BOA CONSTRICTOR Be- 
comes torpid in drought . . 1172 

, Iludimentary legs of. , 3.566 

, Victims of ,3643 

BOAT of Eskimo 1783 

BOATS Checked by floating 

rock 2446 

, Submarine 992 

BOBOLINK Changes color. . 676 

.Migration of. 1778 

, Follows ance.stral path 

southward I(i77 

BODIES, Black, emit mo.st 

light 1611 

, Breaking down of com- 
plex 1221 

, Celestial, inhabited.. . . 

, Father pervatles all . . 1683 

, Force of moving J2S7 

, Heavenly, in Scriptures 858 

. Invisible molecule.^ of 

solid. . .. . * 2U 

, Moving, seen motion- 
less .3633 

, the Nature v.s. the 

movements of heavenly. . 263 

, Non-iuminous may 

have ^brilliant satellites. .3223 

, Pla Stic , weak , yet strong 3524 

.Self-luminous 3029 

BODY, Arrest, of develop- 
ment of the 236-31 


BODY Can endure high tem- 
perature 1008 

, Care of, important .... 2207 

, Clase union of, with 

mind 3519 

, Consciousness influen- 
ces life of 608 

Exposed to ethereal 

billow.s 3715 

, Food building up sub- 
stance of 1262 

, Future progress not 

within the 814 

-, Greek training of. . . . . *387 

, Heat of, lost in exerci.se 1459 

, Heat of human 1458-60 

, Hemispheres of brain 

control opposite sides of. . 1476 

— — Holds perverted habit . 1179 

, Ifow heated 1279 

The Human, the stand- 
ard of measurement. . . . .2129-30 

. Leucocytes and ciliated 

cells in the 1896 

, the, a Machine . . . *391-*92 

.Man develops in mind 

as animals in 204 1 

, Mastery of. by rnind. . 2093 

, Mechanical functions of 

human *392 

•, Mediffival contempt for *389 

and Mind 3224 

. Mind associated with. . 2201 

- — and Mind in unison . . . *387 

without a Soul 1429 

. Sub.stanccs in a, shown 

by Roentgen rays 3030 

, Sun no longer thought 

to be a cool, dark 3395 

the Vehicle of the soul . 509 

Volition incarnated in 
the 3676 

- — , Will <lraw’s on latent 

supplies in 3674 

a Wonderful contriv- 
ance 367 

BOILER, Volcano like a 

bursting.' lt)7 

BOILING of Foo(I for the 

table 1789 

Germs destroyed by 

discontinuous 1366 

by Hot stones 654 

Substance.s deposited 

bv 2213 

BOILING-POINT Deter, 

mines alt itude 618 

BOMBARDMENT by Mole- 
cules *393 

BOND, Infancy the, of home 1203 

, The Sea a, of union .... 2442 

BONDAGE, Environment a. 1032 

of Fact *394 

BONDS to Replace gravita- 
tion, .strength of 1303 

BONE, Sharpened, u.sed a.s 

marling-spike 21 33 

-, Wedge made of 2694 

BONE-SOUP not Nutritious 

food 1264 

BONES Chief relics of !>rutes. 2801 

of Man arul beast .... 52 

, Why, of bird.s are h()l- 72.54 

low 2804 

BONETTA (or BONITO) 

Speared in Mediterranean , 3597 

BORAX Injurious as LmmI- 

preservative 1277 

BOREALIS, Au.stralis re- 

spond.s to 289 

BORERS Attiick peach-trees 1009 
BOTANIST and F..volution . . 650 

BOTANISTS, Making of . . 2457 

BOTANY Developed by med- 
icine 3016 

, F'r icination of 416 

, Linnsean .sy.stem of. . . 3353 

, M.>it.hology .s u g g e .s t 8 

naine.sin.. 1576 

anfl Physical geography 763 

BOTTOM, Trout colored like, 

of siieam 45 


BOULDERS Carried far by ice 3685 
BOUNDLESSNESS of Space. 3159 
BOW and Cross-bow corn- 

par^ 239 

, Eskimo — how tight- 
ened 3285 

Prehistoric weapon. . . *395 

BOW-DRILL Used by Egyp- 
tians 194 

BOWER-BIRD, Playhouses 

of the 2628 

BOWSTRING Becomes Musi- 
cal instrument 1442 

BOXING, Motor memory in. 1179 

BOY, Discovery by Galileo 

when a 2532 

BOYS, Inattention of, at 

school 1598 

BRADLEY Mea.sures stars. . 2000 

BRAHMANS, Gulf betw'een 

husband and wife among . . 98 

Kindling sacred fire. . . 1242 

BRAIN, Activity of, produces 

heat *396 

— — Benumbed by heat . . . *397 

, of ape has few convo- 
lutions 651 

, Blood pours to, during 

mental activity ;I80 

.Changes in the 477 

, Complexity and fine- 
ness of structure 560 

, Definite tracts in 3449 

Destroyed before sen- 

.sation reaches it 737 

Does not “secrete 

thought.” 2599 

the Fissential organ of 

knowledge *404 

, Finer human retards 

bodily development 147.3 

, F'low of blood to. . . , 33 

Has special region.s for 

special functions 3162 

, Hemispheres of 1476 

, Hemispheres of, .spec- 
ialized *398 

— - of Human infant and 

of ape 651 

.Idiots’ 26t>4 

. Interdependence of the 

part.s of the 244 

Not inv'olved in reflex 

action *399 

of Man and of ape. . . .*4(K)’'02 

, Motor effects in, endure 2883 

, Mov'ements assigned to 

centers in the. 2291 

, Oxygen ministers to.. . 2207 

, Power of, depends cm ^ ^ 

convolut ions 651 , 2596 

— — of Primitive man *403 

Reposes in sleep 3129 

, Right, in movernent.s of 

left-handed people 39H 

Set flree liy habit 1603 

, Surface of, increase<l by 

long infancy 1472 

, Weight of, of man and 

of ape 40 1 

(See also Bh.\in- 

F' ir N CT I o .N ; Ckhkhhum ; 
CoNSClOUHNKSS; MlNI>.) 
BRAIN-ACTION, Chemistry _ 

of, little known 

BRAIN-FUNCTION and Men- 
tal activity 20.19 

BRAIN-POWER of FJarlic.st 

men 

BRAIN- PROCESSES not 

Dealt with by teacher, . . . 2£86 

BRAINS, Struggle of 171' 

BRAMBLE, Number of spe- • 

ciesof 2661 

BRANCHES, Grasp of 2330 

BRASS, In.structor of arti- 

flcfirHof . 

BRASSICA, Natural selection 

applied to 

BRAZIL. Bobolink winters m 17- « 
BREACH of (Vmtinuity — 

Divine existence * * 
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BREACHES of Continuity in 

epochs 1044 

BREAD, Alcohol in, incon- 

oonsiderable 136 

ContainH few bacteria. *406 

, Value of 1271 

BREAKING DOWN, Cycle of 

building up and 747 

, Fermentation, the, of 

complex bodies 1221 

BREATHING Depends on 

Medulla oblongata 2004 

, Ordinarily unconscious 1609 

BREEDER, Qualities needed 

for a 2539 

BREEDING, Improvement 

BREEDS, Gr^uai produc- 
tion of 2042 

BREVITY of Human exist- 
ence 1167 

of Human life and fame 109 

, Relative, of human life 110 

of Voluntary attention 283 

BRICKS, Ideas like, in a 

structure 2209 

, the “ Row of ” — Molec- 
ular motion 711 

and Stones 3148 

, Sun-dried 222 

BRIGHTNESS Revealed by 

darkness *406 

BRILLIANCY of Color of 

birds 48 

of (’olor of birds does 

not accompany musical 

power 3113 

of (^olor of male birds. *408 

of Hues of animals in 

ocean depths ' 1512 

BRILLIANCY a Means of con- 
cealment *107 

BRILLIANT, Progress from 

the, to the useful 1391 

BRINE, Worms that live in . . 1896 

BRITISH COLUMBIA, Tools 

of early 2133 

BRITISH ISLES Volcanic . . 2876 

BRITTANY, Monument .s of. 1926 
BROCCOLI* Evolution of. . . 1667 

BROCKEN, the Spectre of 

the : 1564 

BROOKS Cndermining rocks 2718 
BROOM Tool of woman. ... 1231 

BRONZE Before inin 2535 

.Cutting tool.s of 2133 

in Europe 561 

.Transition from stone to 2152 

.The I'se of 739 

BRONZE AGE, Sttmo weap- 
ons in 440 

, Transition from, to iron 3468 

. (See also A ok of 

Bhonzk.) 

BRONZE-PERIOD, Traces of 1643 
BROTHERHOOD, Quman. 

advanced by war 592 

of Man ♦409 

BRUNO, GIORDANO, burned 3385 
BRUTE, Ascent from, to 

man 240 

.Gulf between man an<l 1415 

, Primeval man not mere 17 Hi 

. Savage compared with 2952 

Surpassed by savage. . 2954 

BRUTE FORCE in Geologic 

time.-^ 1282 

BRUTES Attain only rudi- 
ments of language 1815 

not Inventive 2491 

, Relics of chiefly bones 2861 

BUBBLE and Frog ♦410 

BUBBLES as Teachers of 

* _ science 1933, 1837a 

BUDDING of a Plant 2879 

BUDS Destroyed by birds. . 798 

BUFFALO a Pioneer 2603 

Range of 1213 

BUFFON, Theory of “.or- 
ganic molecules." 3.396 

Recants his “Theory of 

the Earth.” 174 4 


BUGBEAR, Anthropomor- 
phism an idle 185 

BUILDER, Edifice of a hid- 
den 966 

, Life the 716 

BUILDERS, Accuracy of an- 
cient 17 

, Cannibalism not prac- 
tised by shell-mound 419 

, Shell-mound 2073 

BUILDING, Co-operative.. . . 2473 

, Cycle of up and break- 
ing dr)wn 747 

, The slow, of mountains 2529 

. (See also Moi.’ntain 

Buildi.no.) 

BUILDINGS Cemented with 
mortar from depths of the 

earth 3669 

. Peril of high 154 

Undermined by worms *411 

BULK, Contraction of, may 

sustain heat of sun 633 

BUNKER HILL MONUMENT 

Bent by sun.^hine 2670, .32.34 

BUOYANCY. Air not to be 

navigated by 1554 

Causes overthrow of 

iceberg 1537 

BURDEN-BEARER, Woman 

the primitive 3091 

BURDENS Dropped — Illu- 
sions abandoned 3336 

BURDOCK, Burrs of the 644 

BURIAL-PLACE of Huancos 925 

BURIAL-PLACES, Ancient.. 2910 
BURNER, the Argaml - 

(Combust ion 1235, 3580 

BURNING of a Diamond in 

oxygen 2940 

of Iron and zinc 2153 

of a Sun 3196 

BURNING-GLASS. Largest 

on record 575 

BURR. The. marigoM .... 180 

BUR-REED, Seeds of, di.>^- 

tributed by animals 3039 

BURROWS of Earth-worms. 

2655, 3784 

BURRS of the Burdock 644 

BUSH, Materialist before 

Burning 2095 

BUSHMEN ('amiot count. , 1713 

BUSINESS MAN Makes his 

own lenses . 8 41 

BUTCHER, The Shrike 

among song-birds .... 3521 

BUTTER, Best quality of, 

<Iue to bacteria 359 

BUTTERFLY Cannot care for 

young 2106 

Danais. Archippus 2770 

-. SfH'cies and varietie.s of 

the, confused 3166 

BUTTERFLIES Deceived ami 

capturetl 145 

on .Mont Blanc 1469 

Guided by sight or 

.scent 1684 

at Sea 3681 

BUTTONWOOD. Balls of 

seeds j>f, tree 872 

BUTTRESS .Jackdaws build 

for ne.st. 1721 

BUTTRESSES. Natural *412 

BYRON, V isioii of 3293 

c 

CABANIS, His saying that 

“ brain secretes t bought .” . 2599 

CABBAGE, Evolution of the 1667 
CABBAGES, Brown-rot of. . 1887 

on New soil 1009 

CABINET. TymlaU’s glycer- 
ine-coated 130 

CABLE, Sunken, found on 

the high seas 2708 

CACTUS. .Mule «lrinking from 2944 

in South America. . . 3707 

CAESIUM Disr«»vered by^ 
spectroscope 847. 1S77 


CALCIUM in the Sun 3488 

CALCULATION, Basis of 2547 

a Check upon imagina- 
tion 437 

by Pebbles *413 

, Sympathy not a result 

of .3.346 

Verifled *414 

, Vi.sion independent of. 3654 

CALCULATIONS. Chinese, of 

eclipses erroneous 255 

CALCULUS not from Clash 

of billiard-ball.s 598 

, Invention of 86 

CALENDAR, Moon the basis 

of the 2239 

, Woman, her work the, 

of primitive man 3770 

CALIFORNIA, (Jiant fig-tree 

of 1229 

, the .Smyrna fig in ... . 1686-87 

CALM of Nature *415 

of Nature delii.sive. . . . 2362 

CALMNESS and Confidence 

in .surgery 1516 

of Science, a relief . . . *416 

CALVES, Development of, at 

birth 3683 

CALVINISM and Scientific 

thought 910 

CAMEL, .\merica once the 

home of 460 

, Characteristics of *417 

Companion of primitive 

man 2062 

, Domo.'itication of 900 

, Hi.storic records of . . . . 2(H>2 

, Sandy protective color 

of 780 

. Submission of 179 

CAMELS, Arab knows foot- 
prints of his own 2543 

CAMEO More familiar than 

intaglio. ... 1738 

CAMERA Has absolute faith- 
fulness 1571 

Supplement. s tele.scope 263 

Surpassetl by eye .... 365t> 

CAMPHOR. Small bits of, 

have rotary motion 2512 

CANADIAN TRIBES, Knife 

of the 1751 

I CANAL Indicates progre.ss in 

hydrotcchny 3701 

CANARIES, (.'«*lor of, changed 

by food 1261 

CANDLE, Gas baled out ex- 

tingui'^hes 272 

CANDOR of Scientist *418 

CANIDiE, Food-burying pro- 

piMisitv in wild 1702 

; CANNIBALISM not Practised 
I by shell-mound builders. . *419 

i not Primeval 3(>42 

! CANNON, Recoil of 2840 

CANNON-BALL needs high 

velocitv 1287 

CANNON-SHOT. Mountain- 
side raked as by 299 

i CANOE, Invention of 360 

i CANONS, Ordinary, of sci- 
ence fail 1710 

CAOUTCHOUC. (SeelM>i.\- 
Robukh.) 

CAPACITY fi>r Change of 

pressure 1502 

Differs with race 968 

of Failure 2673 

of Man fi>r progre.s.s. , . 2954 

of Soul for God . . 3149 

of Variation a, of im- 
provement 1420 

CAPITAL, Civilizetl man con- 
suming earth's 2037 

.Vital *147 

, Waste of earth’s 3692 

CAPRICE in Njiture 1551 

j CAPSTANS Cnknown in 
I America before (\dimibus. 3727 

' CAPTIVES, Vi.sitors maffe. . 3620 

■ CAPTOR, a Sucking-fish as, 

I of other fishes 816 
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CARBON, Effect of tempera- 
ture on, pencil. 182 

— — and Nitrogen in body. 1276 

CARBON DIOXIDE. (See 
Carbonic Acid.) 

CARBONIC ACID in Fermen- 
tation 2743 

the Main su.stainer of 

life 2791 

, Weight of 1614 

Nature's great resolvent 2383 

CARBONIFEROUS PERIOD. 

Change of opinion regard- 
ing 418 

, Decimal system settled 

in 744 

, Embryos in 2553 

, Forests of 1223 

CARBORUNDUM, Discovery 

of 99^ 

CARE of Body important . . . 2207 

to Exclude germs. . . . 622 

, Increase in, of off .spring *424 

, Maternal, necessary. . . 150 

, Maternal, of young 

orang 1649 

of Offspring among 

birds *423 

, Pasteur’s, in experi- 
ments 1124 

, Wealth liberates from. 855 

CAREFULNESS of Mother- 
hood 732 

CARELESSNESS Cause of 

death *422 

CARIBS, Inclined plane made 

by the 2694 

CARPET, Dog tries to bury 

food under 1702 

CARPETS, Original 1501 

CARRIAGE, First 1981 

CARRIAGES Unknown in 

America before Columbus. 3727 

CARRIERS. Men as 1981 

CARTS Unknown in Amer- 
ica before Col umbu.s 3727 

CARVING for Man 3769 

in Wood 1788 

CASARITA, the. Burrows 

through hut wall 1720 

CASE. Deduction supposes a 1637 

CASES, New principles for 

new 2402 

CASTE, Posit ivi.sm w’ould es- 
tablish a 834 

CASTING, Indians ignorant 

of 662 

CASTLES and Towers of 

native rock 331 

CASTS of Vanished remains. *425 

CAT, Domestication of 900 

, Individuality strong in 1634 

, Intelligence of . . . 1723, 3272 

.Woman domesticates 

the 3750 

CATACOMBS, Modern ex- 
ploration of 2167 

CATARACT, a Frozen 3247 

Less effective than .si- 
lent forces 2715 

, Water of, warmed by 

the fall M.Vl 

CATASTR()PHE, Theory of, 

abandoned 1105 

CATASTROPHES, Geology a 

system of 1358 

CATASTROPHISM, Thc(ny 

of 1075 

CATERPILLARS D e s t r (j y 

leaves. 798 

Credited with .spon- 
taneous generation 1056 

* , Frozen, revived 734 

, Protective mimicry of. 1028 

CATHEDRAL, Lead crawls 

down roof of 979 

CATS Never hunt in packs. . 1634 

, Part* of, in destruction 

of humlMc-bees .567 

CAT-TAIL FLAG, Seed.s of. 

carried by animals .30.39 

CA'ITLE Fed scientifically 1278 


CATTLE, Hairless 521 

, Increase of, in America 1616 

Overwhelmed by vol- 
cano 3101 

Restrain forest growth 

CAT- WORSHIP among 

•Egyptians 

CAULIFLOWER, Develop- 
ment of, from sea-shore 

plant 

CAUSALITY, Idea of, inher- 
ent in man *426 

CAUSATION Distinguished 

from succession 

, Necessity of belief in . . 

, Personal, an ultimate 

fact of consciousness *427 

, Power an essential of. . 1296 

an Ultimate fact of 

conscioii.sness *427 

CAUSE Back of mechanism. 

Bacteria the, of lockjaw 

, Bacteria exciting, of 

di.sca.se 2466 

of Bacterial phosphor- 

e.scence unknown 2585 

, Uareles.snes.s, of death. 422 

Carrietl further back in 

time 2369 

iDehind Cause *430 

of Chemical phenomena 

unknown 1837 

of Cultivation still to 

Demanded for every 

effect *432 

, Disea.ses to be referred 

to one 3114 

and Effect abolished . . 452 

, Effect beyond apparent 

975-76 

, Effect e.xerted at a dis- 
tance from 1844 

and Effect reciprocal . . 

, Environment a predis- 
posing 

, Evolution does not re- 
veal 

, Germs in air a, of dis- 
ease 

of Gravitation still to 

seek , 

of Heat — Gravity 

, the Highest work of 

science to find *4.38 

— Idea <)f , a product of 

imagination 1574 

of Intemperance — Pri- 
vation 

, Life the, of organiza 

tion 1916 

in Mental phenomena. 

, Mighty effect from triv- 
ial 

of Migration of birds. . 

, .Mind demands a 1312 

, Natural impulse to seek 426 

, Natural selection not a 

. ., 2489, 3608 

, Organization not the, 

of life 

, Parasitism a, of <legen- 

eraev 2506 

, Physical, of Alps *435 

Behind the primordial 

germ *431 

, Progress from effect to 

, Putrefaction within the 

law of, and effect 

^ Real, of fermentation. 

, Same, produces unlike 

effects *436 

Seerj in least effect .... *437 

, Statements of, and 

offset 1854 

, Suggestion a, f)f illusion 

, Tests of, and effect .... 

of Warmth of fur 

. (See also Firht Cau«k.) 

CAUSE, FINAL. Never fully 

knrjwn '. *433 

not Physical cause . . . . 2800 


2049 

499 


1667 


879 

455 


561 

863 


1667 


312 

1483 


227 

917 


1400 

632 


140 


*428 


977 

*434 


2475 


2188 


3032 

2743 


3292 

*429 

888 


CAUSES, Chain of 591 

, Creation by second . . . 686 

, Discovery of, a part of 

science 31 

, Existing, active in past 28 

, Intervention of natural 1739 

, Knowledge of *439 

, Man cannot apprehend 

first 2034 

, Natural 765 

, Natural, in limitless 

past 977 

, Place of second 1104 

, Result of distant 2897 

CAUSEWAY, The Giant's.. 224 
CAUTION Needed in inter- 
preting discoveries *440 

CAVE, Fingal’s 224 

. (See also Mammoth 

Cave.) 

CAVE-DWELLERS Like 

American Indians 1716 

, Ornaments used by . . . 2862 

CAVE-FISH, Eyes of, atro- 
phied 281,2531 

CAVE-MEN, Art among. . . . 233 

Compared to Eskimos. 360 

of Denmark *441 

of Europe 443 

, Fires of 1232 

CAVERNS Carved by ocean- 

waves *442 

Formed in lava 1836 

Inspire dread 3376 

, Limestone 950 

CAVES, Blind fishes in 2696 

of Darkness 2587 

as Ready-made houses *443 

CEDARS of the Himalayas . . *444 

CELERITY of Telautograph . 3789 

CELL, Development from the 803 

, Fundamental unit. . *445. *446 

. Perfection of honey- 

CELLS, C)i Hated, in the body 1890 
, Embryonic, not identi- 
cal in .structure 1965, 1981 

, Homogeneou.sneH.s of, 

a.ssumcd . ^ 1504 

, Population of vital 

kingdom •. *447 

CEMENT, Binding a substi- 
tute for 365 

CENSUS of Animals and 

plant.s 80 

CENTER, Di.stribution from 

a single 3549 

, Revolution of solid, of 

earth 947 

CENTERING, New. of solar 

.sy.stem bv Opcmicus. ... 2015 

CENTERS of Creation 2530 

, .Movements assigned to, 

in the brain 2291 

, Myriad, of light, mo- 
tion aiul imwer 3214 

CENTRAL AMERICA, Birds 

wintering in 2174, 1778 

, , Stone buildings of . . 2694 

CENTURIES, New.s occupies, 

incoming 58.3 

CENTURY of Astronomy. . . 1403 

, Change wrought by 

Nineteenth. 473 

, (k>rnbustion not under- 
stood till a, ago. ......... 274 

.The Fifteenth, in dis- 
covery 3551 

CEREBRATION, U n c o n - 

scious 2139 

. (See also (>)nsciou8- 

nehh ; Mkmouy.) 

CEREBRUM, Deliberation 

and chfiice functions of. . . 7.>0 

. (See also Buain.) 

CEREMONY, Visits of, 

among birds 3660 

CERTAINTIES of the Past . . 213 

CERTAINTY and Conjecture *448 

, the Ground of scientiflo 

of Instinct 

.Search still for 
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CHALDEANS the First Ab> 

tronomers 347 

— System of astronomy of 3393 
chalk. Ages required to 

build cliffs of 3433 

an Ancient sea-bottom 1089 

— — , Micro-organisms fossil 

in 2169 

— — , a Thousand feet of, 

long in depositing 3432 

CHALK-BED. London stands 

on a 1734 

CHALK BEDS of England. . . 1734 

of the Paleozoic period 1734 

CHALK-CLIFFS Built by 

minute organisms 220 

— ■ — of England *451 

CHAMELEON Changes color. 461 
CHANCE, no, in Concourse of 

atoms 454 

Does not give order and 

progress 1046 

Finally ruled out of 

nature *454 

Gives no coherence. .. . *453 

, Survival not by 3337 

.World of *452 

CHANDELIERS. Galileo and 

the 2532 

CHANGE. Agents of 2718 

Alone is constant 2120 

of Ancient forma *463 

- — , No, of Animals in 5,000 

years 175 

Capacity for, of pres- 
sure 1502 

, No, of earth’s heat .... 71 

of Character produced 

from contact *4.59 

of Climate of North 

America *460 

CHANGE of Color as effect of 

sight *461 

of (’olor of Sirius. .... 546 

, Combinations subject 


C/ompelled by rashness 1326 

of Conceptions is sub- 
stitution 2562 

.the ('ondition of life. . *470 

, Constant , of object .... 283 

.atVcleof 716 

of Diet of non-migra- 

tory birds 2174 

in Dogs during growth 57 

Due to precession of 

equinoxes 3215 

of Earth to cease 939 

, Electricity a result of 

every 987 

— of Environment by 

man 1036 

of Eyes to suit environ- 
ment *462 

.Fixity in 1253 

, Freedom of 1326 

. Gradual, of earth’s sur- 
face *458 

, Habit best conquered 

by sinlden 1410 

of Habit.s in a bird . . . *464 

of Habit.s of Coypd .. 1615 

of Heart *465 

in the Hoaven.s 3222 

immutability in the 

midst of 1017 

, Inherited effect of. in 

habit.s 1487 

in Language 1828 

Life evidenced by. . . . 1880 

. Man’s body undergoing 2047 
■■ ' of Opinion with knowl- 

418 

of Positions of fixetl 

stars *466 

the Result of prepara- 
tion *4,55 

' Silent witness of *469 

of Skies in southern 

climes *467 

among the Stars . .’ *456 

—.Steam the medium of. 2266 


CHANGE of Theory by ex- 
periment 1144 

, Unceasing, of solid 

earth *471 

, Unseen, involves life or 

death 472 

of View of scientist . . . *468 

Wrought by nineteenth 

century *473 

CHANGEABLENESS of Sen- 
sibility 3079 

CHANGES in the Brain. . .404, *477 

, Ceaseless, in earth’s ! 

crust 948.949 

of earth's surface 3603 

of Form in ocean 

depths 22.30 

in Habits 2731 

, Local and climatic, con- 
quered 1714 

in Map.s made by rivers 2925 

, Molecular, in plants. . . *478 

f)f Plan of honey-bee. . 2806 

— ; — Beneath sea hard to 

imagine 1808 

in Shape of earth *475 

of a Star *479 

among the Stars *474 

in Structure of the 

earth *476 

, Subterranean *480 

CHANNEL, Narrow, gives 

swifter current 3632 

CHARACTER, Change of, 

from contact 459 

above Conduct 597 

. ('onlra.stetl advantages 

of reflpctive 26.59 

, Decisifin of 2.569 

Determines decision.. . 2270 

, Development of wom- 
an ’.s .37.5.5 

, Difference of . 822 

, Each region ha.s a, of its 

own 16.32 

, Formation of *482, 597 

, Happine.s.s v.s. perfected 14.35 

, Here«lity mould.>< 1 19.3 

Hopelessly enervated.. 3082 

, Invigpration of nega- 
tive 1764 

Known by experience 

an<l s\ inpathy. 278.3 

, The Limp.. . 3408 

, Man communic .te.s hi.s 

own 2119 

, Man constructs imagin- 
ary 2039 

Pla.‘<fic l>efore twenty. 3797 

, Re^nding of. a rare at- 
tainment 2827 

a Sum of activitie.s *481 

Tran.^ceml-^ psychology 212.3 

. \n IJndocided 9l^(i 

CHARACTERISTICS, C 1 i - 

mate change.s 521 

CHARACTERS, Acquired. 


. Heredity of. . .57, 1484, 1491 


. (See also Hkri:i>ity.) 

CHARCOAL, Burning of, in 

oxygen 277 

CHAklTY, I^sstui of 2576 

Need.s corrective 1645 

CHARM, Accuracy of detail 

the. of .science IS 

of Disecnorv 859 

CHARNEL-HOUSES, Hos- 
pitals no longer . . ...... 2338 

CHASM Bet ween conscious- 

ne.ss ami mechanics 3421 

, Unbridged, between 

man and ape 826 

CHASMS Opened by earth- 
quake 954 

CHASTITY Dependent on 

habit 1426 

CHEAPENING of Labor. . . . *483 

CHECK of Intolerance upon 

science 692 

of Radiant heat 2935 

CHECKS «>n Increase of bac- 
teria 2878 


CHECKS on Increase of weeds *484 
of Reason and observa- 
tion 1575 

CHEERFULNESS, Forced, 

will conquer depression ... 29 

CHEMICAL AFFINITIES, 

Adjustment of 72 

CHEMICAL AFFINITY 

Generating electricity.... 1(X) 
CHEMICAL COMBINATION, 

Ent>rmous force of 1284 

in Nature 1845 

CHEMICAL UNION vs. Me- 
chanical Union 3518 

CHEMIST Put.s nature to the 

torture 3513 

CHEMISTRY Aid.s agricul- 
ture 120 

, Alchemy led to 763 

, The Atomic theory in. 1452 

, Atoms the ultimate ele- 
ments of 280 

of Brain-action little 

known 2.590 

, A “(>>nvenient gener- 
alization” in .3.399- 

, Developed by Arabs *485 

Discovered by alchem- 
ists 1052 

Does n(>t explain 

thought 2263 

, Early days of 3015 

of Foods 1279 

, Heat developed by. . . . 14.5.S 

, Laws of 1837 

. L.‘iws of. and gravita- 
tion the same 3557 

, Life subjvigatcs 1913 

, Met.allurgy dependent 

on . 3227 

and Micro.'icopy aid 

each other 668 

.Modern, elevates work *486 

. Music depends on law 

of 276 

, Nature’s 3360 

Prepares supposed ” vi- 
tal” products 3.351 

a Science 2966 

, Service of fire to 12.36 

Stops at elements. . . . 1964 

of Sun and stars re- 
vealed 1.3 

CHIAROSCURO, World seen 

in 5.3(> 

CHICK, Evolution of 785 

CHICKADEES Feeding their 

voung 42-3 

CHICKEN, Egg producing 

all material for the 981 

CHICKEN-HAWK L i v e s 

chiefly on mice ami insects 1445 
CHILD Believes in spon- 
taneous generation *488 

Center of lumie 901 

. ('<iinmon sen.se of... . 11S9 

, Evolution in the mind 

of a . 1095 

, Experience of, with 

color-blindness 1661 

First awakened love. . . 1996 

Ivcarning to walk. . . . 1004 

Mother’s ilcvotion to. . 2752 

— — - ami Parent unknown to 

each other 181 

Safe with South Ameri- 
can lion 2045. 

.Scientist as little. . .2373.3018 

. Tut«>r for affections. . *487 

Wilfulness” in 3730 

CHILDHOOD Best remem- 

l^red in old age 2148 

, Deep meaning of ‘'sec- 
ond.” 291.3 

, Impressions »)f. recalled 2149 

. Impressions of, a stim- 
ulus 1600 

. Language the study of 1831 

, Mobility of atteqtion ioi 2229 

of the Pace 488 

, 'rime of installations 

^ and trials 147.3 
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SCIENTIFIC SIDE-LIGHTS 


CHILD-LABOR in British 

factories 

Restricted by law. . . . 1515 

CHILD-TRAINING, N^d of, 

a science 

CHILDREN, Alcohol and ... 1 d5 

and Animals 969 

not Automata 173 

.Dramatic impulses 

strong in 

, Imitative sports of . . . . 2627 

Mischief in, in.stinctive 2220 

— Flay of 2629 

Relative immunity of. 1588 

, Victims of cheap labor 483 

CHILL of Celestial space 2240 

of Upper air 1461 

CHIMBORAZO, Humming- 
birds found on 1425 

CHIMPANZEE in Crystal 

palace 1561 

in Equatorial forests. . 833 

. Walk of the 1004 

CHINA. Astrology rather 

than astronomy in 255 

. Extremes of tempera- 
ture in 1171 

, Magnet and amber in. 2007 

. Philippines connected 

with 825 

, Potter’s wheel of 2647 

, Tea in 3361 

CHINESE, Antiquity of his- 
tory of the .■ • • • 1^- 

, A.stronomers punished 

for neglect by 963 

. Calculations of, errone- 
ous 255 

.Invention of compass 

by, a que.stion 192 

Knowledge of, regard- 
ing navigation 255 

. The Magnet deified by . 3786 

, Picture-writing of . . . . 3791 

, Tradition of deluge 

among 3454 

CHLORIDE OF LIME, For- 
mation of 3588 

CHLOROPHYLL, Animals 

secreting 2471 

Produced by .sun 478 

CHOCOLATE, Sustaining 

power of 1273 

CHOICE a Function of cere- 
brum 756 

the Great work of con- 
sciousness *491 

among Methods of 

reaching a single end. . , . *490 

the Result of compari- 

.sons 492 

, Theory of free 3407 

CHOPPING-KNIFE among 

Eskimo women 559 

CHRIST, Work of, a means 

to an end 493 

CHRISTIANS, Views of 

Heaven among 3056 

CHRISTIANITY Demand.s no 

exce[)tion t<; law *493 

, The I<leal of 2809 

Led to .study of nature *494 

not Shaken by over- 
throw of dogmas 895 

, Simple idea of, of God. 749 

Supplies a goal for evo- 
lution 1102 

Thought to be threat- 
ened by astronomy 673 

Unshaken by Coperni- 

cu.s .*.J95 

CHRISTIANS. Bible the only 

standard of early .363 

CHROMIUM in the Sun .... 3488 

CHROMOSPHERE of Sun . 3297 

and Prominences of sun iSS."* 

of Sun .seen in 

eelip.se 406, *496 

of Sun s t u <1 i e d by 

rm'atis of spectroscope . . 94 

CHRONOMETER, Componsa- 

tii>n in .'>(^1 


CHRONOMETRY, Uncon- 
scious 3440 

CHURCH, Interests of the . . 246 

, Science under ban of. . 1743 

, Scientist loyal to op- 

po.sing 3017 

CICERO, Descriptions of, 

true to fact 1^670 

CINNAMON-TREE of the 

Tertiary 1864 

‘‘CIPHERING*’ from Use of 

zero 3798 

CIRCLE, Ellip.se, etc., merge 

into 24.58 

of Perpetual appari- 
tion 3218-19 

, Reasoning in a 2764 

CIRCUIT, Transformation of 

railwav' into telephonic. . . 3463 

CIRCULATION of the Blood 

confirmed 841 

of the Blood mechani- 
cal 2004 

of Blood taught by 

Harvey 1742 

in Doorway of heated 

room 3156 

of Lungs taught by 

Servetus 1742 

Purpose of, on the sun 2805 

of Solid materials of the 

globe 93.5 

on the Sun *497 

CIRCUMMUTATION, Effects 

of 2287 

t)f Plants 2286 

CIRCUMSTANCE and ele- 
mentary law' 410 

, Prc.sent .state of brain 

re.sult of 477 

CIRCUMSTANCES. Individ- 
ual deemed victim of 1820 

CITIES of Cloudland 2219 

where Ocean once 

rolled 1733 

CITY, .Archipelago less than a 225 

Receives hot water 

from underground 146.5 

CIVILIZATION. Advance of . 83 

, Agriculture foundation 

of ... 126 

, Ancient — Prehistoric 

development *.500 

Ancient — Relics of 

Barbarism *499 

Blights and de.stroys. . 751 

Came to Europe from 

without *501 

Not completed by ma- 
terial good *.509 

, Culture the ripe fruit of *502 

, Decline of *.503-04 

.Decline of — Imple- 
ments 746 

, Decline «»f reverence for 

antiquity under modern.. 2910 

-, Dwelling an index of. . *512 

, Es.sential features of . . *.508 

, Evidence of vanished . 2493 

Fails to reach human- 
ity *505 

, Fire a factor of 12.36 

— — , Fire a necessity of ... . 1 233 

Fouruled upon home. . *506 

Founded upon imita- 
tion 1.582 

a Gain *498 

— , Imitation of first im- 
portance to 1297 

, .Man build.s 2033 

. Mature, and culture .. . 502 

Means extinction of 

apes 212 

, The Mercy of 30,30 

in Northern lands. . . . *.507 

, Pilots of 2603 

Prolongs age of tutel- 
age 3504 

Promotes lon^jevity. . . 1987 

, Relics of past in present 2860 

Removes 'occasions for 

fear *510 


CIVILIZATION, Savagery as 

modern as 2955 

, Sava^s amid.st 2956 

Teaches regular work. *611 

not an Unmixed gain . . 1990 

CLAIMS, Contrasted 2094 

of Priority largely spur- 
ious 2733 

CLAMPS, Substitutes for, 
among American Indiana. 3285 
CLASSES, Three, of food 

necessary 2885 

CLASSICS, Magnet in Greek. 2008 
CLASSIFICATION, Bacteria 

elude *513 

Dependent upon pur- 
pose *514 

not Explanation 3317 

, Religious phenomena 

CLEANUNE^ ' t h e ! F i r a t 

great need 2177 

, Mistaken attempt at , 

causes pollution 1 652 

Socure.s purity of milk. *51,5 

. Utility of *516. *.517 

CLEARING Made by animals 1 70,1 7 1 
CLEARNESS of Celestial 

ether *518 

CLIFF, Minute particles cut 

through solid 1049 

CLIFFS, Chalk, built by mi- 
nute organi.sms 220 

. (See also Chalk ; Chalk- 

Clikks.) 

CLIMATE, Alternations of. in 

geologic time *519, *.>20 

, Change of, of North 

America 460 

— — Changed by dust. , . , .3312 

, ('oal <leposits prove 

mild *.'328 

Conquered by intellect 1714 

, Effect t>f , on man . *52.3 

, Effect of, on struggle 

for life *522 

, Effect of larnl an<l sea on .337 1 

Effects changes of 

characteristics *521 

of Europe moderated 

by Gulf Stream 1417 

and Garden plants .... 793 

. Man atiapts him.self to 

every 1714 

, Mihlne.Hs of European. 217«> 

of Perpetual spring. . . 3tS2 

p Ranged on mountain 

sides 92 

, Rigorous, stimulates, . I 802 

, Warm, in Cf)Bl period. . 1318 

CLIMATES, “Insular” vs. 

“Exce.'tsive.” 1171 

CLIMBER, Milk refreshes 

Alpine •'»7>3 

, Thirst f>f Alpine ... ..3418 19 

CLIMBING. Power of . innate 2619 
CLIME, Horse and ox with 

man in every '19 

CLIMES, Change of skies in 

Southern 

CLOCK, Apparent size of 

church 36.54 

, Counting strokes after, 

has struck 

Involves work 

Noticed when it stops. 3664 

.Tick of, a weak stimu- 

Ills • • 1 '’99 

CLOSET, Workers in, behind 

industrial achievement.. . . >^6 .k 

CLOSING, Involuntary, of 

CLOT^and’ Dyestuff 2833 
CLOTHES, Pressure of. un- 

noticed IbO!) 

CLOTHING Is almost part of 

— ^.Ornament before 2061 

of Primitive man 

, Psychology of 

CLOUD, Changing, on moun- 

tain peak 2561 
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CLOUD about Mountain top. 1253 

j Azure of incipient .... *526 

CLOUD-CAPITALS of View- 
less columns *525 

CLOUDLAND, Cities and 

towers of 2219 

CLOUDS, Cumulus 525 

with Lining of blue and 

gold *527 

CLOUDS, Magellanic 885,3257 

, Smoke-likc, of darkness 857 

Wait vainly over the 

Sahara 312 

CLOVERS Distributed by 

man 

CLUSTERS. (See Stati- 
Clusterh.1 

COAL, Dej>osit3 of 2897 

Despoiled under agency 

of water 373 

, Deposits of, prove mild 

climate 528 

, Kffect of Discovery — 

possible effect of exhaus- 
tion 3461 

.Exhaustion of English 795 

, Forests preserved in. . 2922 

^ Fossils of the, period. . 1318 

, CJas weigh.s more than 

the. producing it 1614 

.(lives equivalent of 

sun’s heat ..; 

in Great Britain •••••• <41 

]ieat of earth instead of I4(i5 

[ Host of sun rneo sored 

by he'it of 2128 

Money wasted in vain 

search for 13.57 

. Power stored in . . .26.57, 2692 

Preserves structure of 

ferns 1223 

. Storing of • 32.39 

COAL-BEDS Buried under 

ocean-rock.s 1734 

COAL-HEAVER, Queef sav- 

ings of 2111 

COAST, Inroail of sea on 

British 468 

COAST-FEVER Fatal among 

Europeans • •• 1630 

COAT, Illusion of cap and . . . 15.5t» 

COB- WORK, Mas.s of 1920 

COCOA, Sustaining power of 1273 

CODE of Honor *529 

CODLING-MOTH Attacks 

apides • 1609 

CO-EDUCATION in America 1323 
COHERENCE not by enhance 453 
COHESION of Ga.seoiis nia.ss 2433 
COINCIDENCE of Great di.s- 

coverics *530-*31 

COINS Le.s.s interesting than 

fo.ssils 1316 

. Old. increase in purity 2154 

COLD, Contrast of heat and 

in South Africa 6.37 

, Deail-line of 71 

of Deep sea intense . . . 3372 

, Drought produces tor- 
por a.s o f 1172 

- Effect of heat and, re- 
sist les.s ..... 979 

Electric conduction iii- 

crea.scd by 14.5.3 

Extreme near pole. . . . 725 

- - Has high commercial 

value 1463 

and Heat break doim 

rocks 868 

, Heat producing 1403 

, Illu.sion of heat and. . . 1557 

— Influence of, on water. 1669 

, Land a conductor of. . 3371 

Merely repre.s.ses bac- 
teria 3341 

, Partnership of heat and 2513 

and Pressure in deep 

«ea 727 

in Rarefieil air 3778 

. Ridges shut off polar. . 3373 

Self-adjustment to. . . . 661 

COLERIDGE, Irresolution of 1192 


COLERIDGE, Unbelief of. in 

ghosts 2888 

COLLECTING, Mania for, 

seen in lower animals .... 2079 

, Time and cost of, fatal 17.54 

COLLECTION of a Wood-rat 2079 
COLLECTORS, in Natural 

history 2457 

COLONY, Home selected for 

new, of bees 2611 

COLOR as Protective from 

heat *5.35 

, Absence of, helpful , . . *532 

, Adaptation of, to en- 
vironment 45-47 

of Arctic animals com- 
monly white 163 

, As.similation of, to en- 
vironment 242 

, Bird attacked for un- 
usual 367 

, Brilliancy of, does not 

accompany musical power 3113 

, Brilliancy of, of male 

birds 408 

, Brilliancy of, of pro- 
tected birds 48 

(’hange of, of Sirius, . . 546 

Changed as effect of 

.‘sight 461 

- — Depends on observer. . *.5.36 

, I)iet changes, of birds. 1261 

— in Flowers and fruit.s. . *537 

of Ice rivals blue of 

ocean 3.35 

of Iceberg change<l by 

revolution 15.37 

, My.ntery of, among 

birds 676 

, No .N.'itural, pure 2602 

a Negative quality . . . *533 

of Nocturnal animals 

adapted to night 2417 

of Objects the color 

they reject 1943 

, Perception of 1174 

in Photography — Ac- 
complished 3001 

in Photography — Prin- 
ciples 1671 

of Pigments *.538 

a Protection *.5.31 

, Purpo.se of. in nature ^ . 2301 

, Re<l a prevalent . in 

fauna ^^f deep sea 2849 

, Reflection nece.ssary to 

give 375 

, Rich , of breaking waves 3708 

of Sky artificially pro- 

tiuced *540 

of Sky —How produced *539 

-, Spulers resembling 

leaves in . . . . 

, Variations in, of stars. 474 

Varied with surround- 
ings. . 94 

, Variety of. among the 

.stars 3618 

, Variety of, in ileep-sea 

eehinoderms 3619 

COLORADO, Ancient , had 

potterv 196 

COLORATION of Animals a 

defense 722 

— - of .Arctic animals. ... 47 

. Deceptive, among birds 1047 

, Protective, imh'ersal . . *541 

COLOR-BLINDNESS, Defect 

in retina causes 536 

of Dr. Dalton 3653 

.Effect of 3073 

More common among 

men than among women . . *512 

ITiikiiowii to perstm 

affected by it 1660-tU 

COLORING, Conspicinius, 

protective 3586 

, Gorgeous, of humming- 
birds 325 

.Memory’s iinconscioiis 1180 

, Ostrich invisible by 

protective 2492- 


COLORING, Purpose in plain, 

of female birds 28(X) 

COLORS in Art 238 

, Birds protected by 

modest 408 

from Coal tar 3589 

, Complementary, cau.se 

illusion 1562 

of Deep-sea fish *543 

, Double stars of com- 
plementary 3618 

, Dusky, of nocturnal an- 
imals 2417 

of Flower Petals 478 

, Flowers and tree.s ab- 
sorb different 2737 

of Flowers due to ab- 
sorption 539 

of Grou.'o and ptarmi- 
gan. 2179 

-, The Humming-bird se- 
cure with brilliant 3177 

, Impurity of natural. . . 1608 

, Many hues from pri- 
mary 2.384 

of Mother-of-pearl 

transferred 3.505 

Obtained from thin 

films *.544 

, Perception of, limited. 2537 

, Prismatic, from inter- 
ference of waves 13.39 

Produced by soap-bub- 
bles 3134 

Produced by spirit of 

turpentine 549 

, Protective, of animals. 103 

, Protective, in the Des- 
ert 780 


, Protective, in the Trop- 
ics 3492 

Re.siilt of molecular ar- 
rangement *550 

, Rich and varied, of 

glaciers 1.532 

— — , Sky combines all 3125 

of Spectrum *.545 

of Stars *546-*47 

, Stars of many 3212 

of Thin plates . 544 , *548-*49 

of Thin plates — Illus- 

trateci 2625 

, Transparency to differ- 
ent 108.3 

.Varied, of birds 2836 

(See also Stah-Colors.) 

COLUMBUS Aided by 'an- 
cient error *^704 

. Discovery of .America 

by, unintentional 2900 

and Eclipse of the 

moon 3324 

, No horses in America 

in time of 1314 

Infers a continent.... 1579 

.Mechanics of America 

before 2133 

.Scientific spirit of.... 25.'I3 

-.Wheels for vehicles in 

America unknown ho~ 

fore . ... 3727 

COMBATIVENESS Inherent 

in man 2398 

. .Mental vs. phv.'sical. . . 2460 

COMBINATION, Chemical, in 

nature 1845 

against Comnetition. . . 2474 

, Conduct determine*! 

by, of motives. . 7.3 

.Force of chemical,... 1284 

of Intelligence *.552 

May perish *.551 

for Mutual advantage. 2514 

to Secure result ...... 2892 

of the seemingly in- 

comnatible *55.3 

.Useful . 3520 

, Variable, of invariable 

forces 3602 

COMBINATIONS, Human, 

must act with Nature *554 

Subject to change. . . . 596 
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COMBUSTION, Atoms fall 

together in . 

, Chief products of in- 
visible 

not Formerly under- 


, Influence of height 

upon 

, Respiration is 

of Sun would take 

3,000 years 

.Transformation of 

products of 

COMET, Approach and de- 
parture of a 

, Biela’s, crosses earth’s 

orbit 

, Division of Biela’s. . . . 

, Earth wTai)ped in tail 

of 

. Halley’s, at Hastings. . 

, Halley’s — Reappear- 
ance 

, A lost. 

, Newly risen 

COMETS Aggregations of 

meteorites 

, Distances, travel 

Expelled from sun or 

star 

, Laws of motion of . . . . 

, Meteorites the du.st of 

decaying 

Moving electric lights. 

, Nuclei of 

Shot forth from stars. . 

.Variety of movement 


“ Visible nothings.” . . . 

COMFORT Sought in homes 

of ants 

COMMAND of Two oceans. . 

, Wonders wrought by, 

of natural forces 

COMMERCE, Advantages of 

North America for 

and Agriculture 

of Primitive man 

, Results of 

Aids science.. 

as a Seed-distributer. . 

COMMON-SENSE of a Child. 

a Safe guide 

COMMOTION Attends eman- 
cipation — Iceberg 

COMMUNICATION, Co-oper- 
ation depends upon 

, Electrical 

COMMUNION of Man with 

Nature 

of Nature with Man. . . 

COMMUNITY of Need and 

supply 

COMPANION, Bright star 

with dark 

, Dog the universal, of 

man 

, Earth’.s ancient 

.The Great 

COMPARATIVE ANATOMY 

among Savage.s 

COMPARISON, Color-blind- 

nes.s learned by 

of Different views. . . . 

of Kn'owledge and be- 


COMPARISONS, Choice the 

re.sult of scries of 

COMPARTMENTS, Water- 
tight, of n.'iture’s boats. . . 
COMPASS, Chine.se invention 

of, questionable ... 

, First record of mariner’s 

, Mariner’s, of the East, 

a “Chinese copy.” 

, Origin of mariner’s 

lost 

, Respiratory power in 

small. . 

Subject to variation.^ . 

. (See also M^iiiNhu's 

Compass,) 


277 

*555 

274 

117 

2885 

3155 

3464 

1082 

1430 

889 

3379 

2451 

2523 

2163 

3219 

3553 

3761 

3659 

2091 

1135 

*556 

1061 

2658 

3620 

1061 

221 

93 

2131 

93 

2029 

121 

2298 

2761 

2029 

1189 

582 

1538 

658 

♦557 


♦5.58 

1912 

♦559 


2500 

897 

94.3 

580 

. 160 

1660 

*560 


1791 

492 

2379 

192 

20S4 


20S5 


2481 

1618 

17 


COMPENSATION in Chro- 
nometer 

, Evils averted by Na- 
ture’s 

, Mental triumph a . . . . 

in Nature 

in Wonders of science. 

COMPENSATIONS of the 

Deep 

for Vegetable immo- 
bility 

COMPETITION, Combination 

against 

and Improvement. . . . 

Nece.s.sary for improve- 
ment 

. Value of 

COMPETITORS, New, affect 

plant 

COMPLEXITY of Conscious- 
ness 

uf Human brain 

« f Light 

Requires time for de- 
velopment _. . . 

of the Struggle for life. 

COMPLICATION of Struc- 
ture of the heavens 

COMPOSITION of Forces. . . 
COMPOUND. Mixture differs 

from 

COMPOUNDS, Our chemical 

element.s may be 

COMPREHENSION of Me- 

chanic.s by monkey 

COMPREHENSIVENESS of 

Genius 

of the Human mind. . 

COMPULSION Aboli.shes 
moral quality of actions. . 

of Body by mind 

. Will, free from 

COMTE, Second-hanci knowl- 
edge of 

Would have improved 

the tilt of the earth's axis. 
CONCAVE, The, seen in relief 
CONCEALMENT of Animals 

by markings 

, Brilliancy a means of . . 

, Dusky colors of animals 

aid in 

CONCENTRATION of Care 

and love 

, Exces.H of 

of Human power 

of Indu.stry 

of Light by lens. ..... 

of Power in burning- 

glass 

, Source of .sun’s heat. . 

CONCEPTION of Energy or 

force 

of a Finite Creator. . . , 

, Infinite, from finite ex- 
perience 

of Infinity a necessity 

, L.tboriou.s climbing to 

now familiar 

of the Middle ages. . . . 

, Pensonality an inevi- 
table 

, Pcr.sonality a primitive 

, Primitive, of <leity. . . . 

, Race outgrows childish 

, A Recent, in Icgi.slation 

of Supreme Intelligence 

treated as an absunlity. . . 

. Unity of nature a mental 

CdNCE^IONS, Abstract, in- 
fluence man 

, Abstract, personified. . 

Founded on experience 

No New, in later life. . 

.Permanence of 

.Physical, of the an- 
cients 

— , Primeval 

, Primitive man iru if>- 

able of aVjstr.'ict 

CONCEPTS, Original, in San- 
scrit 


*561 

3523 

3088 

♦562 

859 

♦563 

3033 

2474 

1602 

1602 

3167 

♦564 

♦565 

♦566 

971 

♦568 

♦567 

3257 

♦569 

3518 

( 

993 

2132 

♦570 

*571 

♦572 

♦573 

3736 

2781 

817 

1738 

2087 

407 

2417 

1882 

1128 

1156 

♦574 

19 

♦575 

3307 

1546 

♦577 

♦576 

1659 

1403 

3404 

2572 

2573 
1211 
2817 
1848 

2423 

3538 

2046 

2095 

♦578 

835 

2561 

1534 

749 

2064 

1443 


CONCLUSION, Inadequate 
data lead to erroneous .... *731 

, Method of arriving at 

scientific 2165 

, Proofs unite in one .... 2762 

, Wallace and Darwin 

reach the same 117 

CONCOMITANTS, Molecular 
movements, of mental ac- 
tion 2599 

CONCOURSE, No Fortuitous, 

of atoms 454 

CONCRETE, Mind prefers 

the, to the abstract 2205 

CONCURRENCE of Events 

to advance astronomy .... *579 

CONDEMNATION of Present 
judges braved for higher 

approval *580 

CONDIMENTS, Heating, to 

be avoided in tropics 1448 

CONDITION, Adaptation to 

new .5:^ 

, Change, the, of life. . . . 470 

, Instinctless, of brain- 
less pigeons 2574 

CONDITIONS, Apparently 
similar, produce different 

re.siilts *.581 

, Contrast with all 

known earthly 3630 

.(Control of conduct by 

change of 1848 

, External, do not ex- 
plain structure 2896 

. Gross pollution under 

ordinary 515 

, Law of gravitation a 

.statement of 1400 

, Law invariable under 

same 1843 

, Organism more con- 
trolling than 2467 

, Transformation by 

changed 3i59 

, Volition fulfills 3185 

CONDOR a Dweller in the 

upper air 1502 

, Flight of 2285 

, Range of the 2823 

Soars above the Ande.s 1920 

.Wonderful power of.. 2884 

CONDUCT, Character above 597 
Determined by com- 
bination of mc'tivcH 73 

, Human, and the moral 

sense .• 2053 

, Knowledge not suffi- 
cient for 1799 

, Prediction of 2710 

CONDUCTION, Electric, in- 
creased bv cold 1453 

CONDUCTIVITY, Division 

lessen.s 888 

CONDUCTOR, Aura around 

electrical 270 

. Water a poor, of heat. 3699 

CONFIDENCE and Calmne.ss 

in surgery 17>16 

in Common sense *582 

, Earthquake shakes 

man’s 95.> 

in the Order of nature. 298.5 

, Protective mimicry a 

source of 2250 

CONFLAGRATION, Aurora 

borealis mistaken for 2581 

at Oystal Palace 15)61 

. Spark produces 9/6 

of a Star *-'583-*84 

.Stellar ^ 

— • on the Sun *585-86 

CONFLICT Behind the order 

of nature 

, Disease a, between vie- 

tim and bacteria l^.V* 

of Forces . . . 2337 

, Imagined, of religion 

and science 

, Necessity of 

of Senses 3’b* 

of System with fact . . . 3499 


TOPICS IN GENERAL 
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CONFLICT of Testimony 

*587-89, 1571 

of Theories 292 

, Widespreatl among 

animals 2420 

CONFORMITY of Nature to 

law 2381 

CONFUSION of Unlike things 2098 
CONJECTURE and Certainty 448 

Confirmed by discovery 848 

, Darwin’s, unfounded . . 2340 

.Happy, of Bacon — 

V(*h>ci^ of light 3631 

. Suffering less than. . . . 3290 

CONNECTION of Brain-func- 
tion and mental activity . . 2099 

— o£ Physical phenomena *591 
CONQUERING of Habit by 

suitden change 1419 

CONQUEROR of Temptation 

allowed no merit 296 

CONQUEST of Difficulties . . . 2789 

Has unintended result. *592 

of Nature by savages. . *593 

. Bight wins its own .... 2921 

CONQUESTS of Science — As- 

trfmomy 262 

of Science for humanity 922 

of Science by t ravelers *594 

CONSCIENCE Active in opi- 
um-eater • ■ *595 

.Aggregate, controlling . 

individual *596 f 

Deemed dependent on 

circumstances. 1820 

, Universal l^elief in. . . . *597 

CONSCIOUSNESS, Action 

without 2675 

. .\tomic motion not con- 
vertible into 2256 

— - and Atomic motion 

ilifferent *598 

.•Uau'-atioii an ultimate 

fact of ,• 427 

.Uhoice the great work 

of 491 

.('ontinuity of *601 

Dead to ever-present 

fact *fi02 

Depeiid.son contra.st *6()3,*0()4 | 

Not explicable by me- i 

chanical theory *606 ; 

. Facts unheeded in. . . . 3664 , 

Fails to note common 

fact.<» 1190 

, Field.s of, alway.s com- 
plex 'ICm 

the Fundamental fact. 2828 

of Ignorance — xV step 

toward knf)wledge 1550 

r.f Incomoletenes.s. . . . 3658 

Incompronensiblc 2034 

.Individuality of 3003 

, Mfin’s. of power 2074 

.Materialism haffied by 2096 

, Mechanical evolution <>f 2l0t) 

and Mechanics 3421 

.Memory an ultimate. . 1967 

. Memory seems intuitive 

ns, itself 1633 

— — . From molecular move- 
ment to 2281 

Momentarily • Allitera- 
ted 2676 

. Mystery of. . 2313, 2315, 2,318 

. Nvimbcr of objects pos- 

silAc in 2428-29 

— . Origin of states of . . . . 2487 

• .Parsimony in 2.50S 

Persists in sleep *007 

, Personal causation an 

ultimate fact of 427 

.Power of *608 

Not a product of physi- 
cal forces *605 

— Psychology begins with 

fact.«>of.. 2787 

, Belation of, to space. . 2329 

7 “ Bepudiates materiul- 

4Q()9 

: . Science knows not ori- 
Rm of 2814 


CONSCIOUSNESS, Sensations 

of normal 3064 

in Sleep *607 

as a Stage *600 

. Su.spended *610 

an Ultimate fact of life 1919 

an Unresting stream 

*599, 1574 

CONSENSUS, Stable, of belief 450 
CONSERVATION OF ENER- 
GY, All forces may be one 3546 

, Heat, light, etc. 611 

, Heat stored in lime. . . 612 

, Maintenance of sun’s 

heat 614 

, One power behind all 

phenomena 2579 

, Sum total of energy in- 
variable 1020 

, Sun’s heat cause of 

motion 613 

CONSISTENCY of Progre.ss . . *61 5 

not Be.siilt of chance, . 453 

, Truth better than. . . . 1326 

in Union of old and new 24.50 

of the *Uni vcr.se 3510 

CONSTANCY of Attraction . 288 

, Importance of *616 

, Law of 1 844 

of Laws of nature. . .*617-18 

of Vi.sion *619, *620 

— of Force with variety of 

adaptation 2267, 3601 

. (See also Permax- 

CO*^NSTELLATIONS Gratlual- 

ly arranged 1790 

Bccognized by rudest 

nations 620 

CONSTITUENTS, Ga.seou.s of 

llebllla^ 2397 

of the Sun *021 

CONSTITUTION, Bodily. . . . 2072 

, ('ontrivance in, of the 

univer-^e 3601 

, Mvstery as to, of the 

earth. 2307 

CONSTRUCTION, Power of. 11. so 
CONSUMMATION of Evolu- 
tion 3777 

CONTACT, ('hange of charac- 
ter from 459 

— • — with external world .. . ll.">9 

- — Gives sense <*f reality. , 33,5.5 

,()i)jects hurt or help 

oiiiv bv 33,5.5 

CONTAGION, Minute parti- 
cles of ... 2878 

— - among Silk-worms. . , *()22 

CONTAMINATION, Artificial *623 
CONTEMPLATION of na- 
ture *624-25 

CONTEMPT. Body not an 

object «*f 3SS 

, Media*val. for body.. . . 389 

of Scholastics for sci- 
ence *626 

CONTINENT. Antarctic, dis- 
covered 84 S 

, Beavers change .surface 

of 1899 

, Uolumbu.s infers a. . . . 1579 

.Ganges washing down. 1340 

, Humming-binls con- 

finetl to American 253tl 

, Ice-cappetl Antarctic . . 323 

, An unstable 154 

CONTINENTS. Gradual ri.se 

of 471 , 3567 

.Growth of 3130 

Maintained by repro- 
ductive power 957 

Persistent *627 

, Belative height of. . . . *629 

, Submergeil *630 

, Submergence and eh'- 

vationof 3278 

Washed into the see. . *628 

CONTINUITY of Action of 

earth-building forces 23 

, Law of 455, 1845 

r Manifest in gravitation 3554 


CONTINUITY of Mental life . 601 

of Nature *631,1381 

of Racial life 1584 

CONTOUR, Wind changes, of 

mountains 3741 

CONTRACTION of Bulk may 

sustain heat of sun *632, *633 

, No, of Earth in 2,000 

years 1457 

and Evolution of heat. 769 

Explained 393 

, Radiation keeping pace 

with 2820 

CONTRADICTION, Seeming, 

in reflection of light *634 

, Sen sat ion. s combine in 1557 

CONTRAST with all known 

earthly conditions *641 

of Doing wnth mere 

saying 899 

of Elements with hu- 
man power 2605 

— - of Giving and with- 
holding *636 

of Heat and cold in 

South Africa *637 

, Impressive - . . *635 

with All known earthly 

conrlitions 3630 

, Light and dark, deter- 
mined 2544 

, Modern in, to ancient 

political philo.sophy 791 

of Mountain and valley *639 

— of Befleeted and trans- 
mitted light *6.38 

t)f Sleep to waking life. 2328 

of Star-color.s 547 

of Temperate and trop- 
ical vegetation *640 

CONTRASTS, Man a creature 

of *642 

CONTRIBUTOR, Xrnlearned 

debt of science to 740 

CONTRIVANCE, Apparent, 

among insects 782 

CONTRIVANCES. Cat’s 

knr)wledge of mechanical. 1723 
CONTRIVANCE in Constitu- 
tion of the universe ..... .3601 

for Fertilizing orchid. . *643 

Finils place in Nature. . 23.58 

in Nature *646 

- Bec«)gnizeil 214 

for st'cd-dispersal . .*644, *645 

Worthy of the supreme 

will *647 

CONTROL, Acquired interest 

obtains 1735 

of Conduct by change 

of conditions 1848 

, How much, by govern- 
ment ? 2735 

— - i>f Instinct in man. . . . 1699 

by CViedience , . ..... 903 

, Seientifi.*. of bacteria. . 1091 

, Sun’s ceaseless, of the 

earth * 916 

ttf ’Fhought lost 3677 

. Value of ]H)wer i>f ... 2667 

CONTROVERSY. Agreement 

amiil 873 

— Between holders of 

partial truths *048 

over Little hill *649 

CONVERGENCE of Charac- 
ters in art 23,8 

of Opposite growths 

forms eye 783 

of Sciences upon evolu- 

t ion *650 

CONVERSATION as a Con- 

test 1911 

CONVICTION. I'ourago of . . . 2565 

of Human origin of 

arrowhead 102 

of the Human race. . . . 409 

, Obligation to morality 

a primal 2436 

CONVOLUTIONS. Power of 

brain depends on *651, 2596 
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CONVULSIONS of the Earth 929 

, Silent memorials of 

past 224 

COOK» Cookery depends on . 653 

COOKERY Ignored 1263 

, Importance of *6o3 

, The Morality of 140 

among Primitive wom- 
en *”52 

COOKING, Early devices for *654 

of Food an ancient 

custom 1789 

the Invention of wom- 
an *656 

, Pottery made to meet 

demand for 2651 

, Primitive utensils for. . 1231 

. Scientific value of . . . *655 

COOKS, Intelligent, needetl. 1728 
COOLNESS on Sun exceeds 

all earthly heat 3187 

COOPERATION of Animals 

*657, 3135 

Depends upon com- 
munication *658 

in Flower-world 060 

of Higher organisms 

with lower 2468 

in lower life *659 

, Unconscious ......... *660 

, Unsupported stories of 

*657,1192 


COORDINATION of Bodily 

activities *661 

of Parts for result. . . . 787 

of Thought lost 3677 

COPERNICUS, Advance of 

science from time of 3412 

, Astronomy of, harm- 
less to Christianity 495 

, Astronomy of. wrecked 

cosmogony of Dante 673 

Dedicates great dis- 
covery to the Pope 3017 

, His book finished on 

eve of death 530 

, New centering of solar 

system by 2915 

, Opponents of system of 3739 

, Reasonings of 1145 

, System of, demonstrat- 

e<l 3631 


. System of, developctl . . 2972 

, System of — Earth’s 

motion 3352 

COPPER, Effect of tempera- 
ture on 182 

in Europe 501 

First metal of impor- 
tance to man 1391 

Hammered into shape. *662 

, Nugget of 1926 

, Use of, in early America 2133 

Used as stone 2152 

Waiting for primitive 

man to pick up 662 

, Wedge of hammereil. . 2694 

COPY, Mariner’.s compas.s of 

the East a “Chinese”. . . . 2085 

CORAL, Anchor preserved in 1109 

Animals found below 

thirty fathoms *663 

, Area of, i.sland.s 225 

, Beds of, formed only at 

small depths. 2165 

Grows again.st beating 

waves 1772 

.Islands of 1772 

Islands — Size 3773 

, Rapid growdh of 476, 1998' 

, Rate of growth of . . . 1409-1 0 

, Reefs and Islands of . . . 2472 

CORALS, Strongest, grow in 

hardest surf 3250 

CORDILLERAS Slowly raised 977 
CORNER, Our system but a, 

of space 1197 

CORONA of sun. Mystery of, 


2330, 3306 

— — seen only in eclipse 

406, *664. 729 


CORONA, Steadfast glory of . *665 

CORPUSCLES, White, of 

blood, destroy germs 1363 

CORRECTION of Error by 

spectroscope 1059 

of Impressions *666 

, Minute 1122 

CORRECTIONS, Astronomi- 
cal 2707 

CORRECTIVE Dreamer has, 

of waking 907 

in Recalling events. . . 3663 

of Society a necessity. 724 

CORRELATION of Forces 
cannot evolve conscious- 
ness 605 

of Forces — Modern doc- 
trine 3546 

t)f Forces — Tyndall. . . 3186 

of Growth ’'667 

, Light a result of 1928 

of Parts revealed by 

di.sease 3525 

of Sciences *668 

CORRESPONDENCE of Ani- 
mal organs *672 

Demands a plan *671 

Between embryology 

and geology *669 

with Environment. 1036. 3481 

of Far-off lands 2620 

, Lack of. is death. .... 1039 

of Magnetic needle with 

sun-spots 1665 

Betw’een pitch of sound 

and color of light *670 

CORRESPONDENCES. Man 

a mass of 1039 

CORRUPTION, Life fights off 1883 
CORVIDiE, Intelligence of 


Tiie 

COSMOGONY of Dante 


, “Ordinances of Manu” 

in Hindu 674 

.Oriental *674 

, Rival schools of 649 

COSMOS, Nature a 2356 

, Unification of the. . . . 3543 

COST of Collecting products 

fatal 17.54 

of Plea.sure and pain. . *675 

COSTUME of Birds changed 

with season *676 

COTOPAXI, Humming-birds 

found on 3895 

COTTON-GIN among Won- 
ders of our age 3383 

COUNTING. Methods of, 

among savages *677 

of Strokes after clock 

has struck 960 

COUNTRY, Interests of 246 

.Nation greater than.. 2354 

, Prophet in his own .... 2749 

COURAGE of Conviction . . . 2565 

of Scientist *678 

COURSE, Persistence of cur- 
rent in its 2570 

COURTSHIP an Educational 

season *679 

COVER, Protecting, should 

fit loosely. 2819 

COVERINGS. Thin, protect 

from frost 2729 

COW, Di.sabled , gored by herd 1471 

, Submi.ssion of 179 

COWARDICE Itepressed by 
fe;i,r of wc^rrian’s scorn .... 3749 

COWBIRD, Imposture prac- 
tised by 1597 

COWS of Ants 205 

, Milk-product of, in- 
creased by selection 2052 

COYPU, Increase of South 

American 1615 

CRADLE in Tree-top — His- 
tory 2430 

CRAMMING Scientificaliy 

bad *680 

.System of, false 2141 


CRATER a Fortress 2558 

of Volcano filled with 

boiling lava 2382 

CRAVING of Man satisfied 

by religion 2865 

, Morbid physical, pro- 
duced by alcohol 141 

CRAZE of Perpetual motion 2662 
CREAM, Inoculation of — 

Bacteria 1222 

-■ , Ripening of, due to 

bacteria 359 


CREATION, Beauty an end 

in 325 

.Centres of 2530 

A Coming-to-be *681 

, Correspondence 

through all 671 

of Power by machine . . 2003 

Denied to be origin of 

matter 896 

by Development *684 

, Evolution consistent 

with 1097 

Higher than destruc- 
tion *686 

, Hindu account of . . . . 674 

, Length of period occu- 
pied in *687 

Not limited in method. *688 

and Maintenance one . . *682 

0 , Potter’s wheel a type of 26.50 

a Present fact *685 

by Second cau.ses *683 

Still in progress *689-91 

, System of, in Koran . . *692 

— — .Theories of .3390 

, Theory of 3403 

Transcend.*? human 

thought *693 

. Variety of 3615 

CREATIONS of the Mound- 
builders 2615 


CREATIVE POWER may use 

pre-existing material 

CREATOR Acts through 

laws 

, Aims anfl purjmses of. 

Cannot be demonstrat- 


, Conception of a finite. 

Not External, but im- 
manent 

Power and wisdom of 

the 

, A Priori judgment of 

the will of 

, Spontaneous general ion 

required to dispense with. 

, Universal 

, Wisdom of the 

, The Wise providence of 

the 

CREATURE, Every, subject 

to man 

CREATURES of Fancy 

, Frail, sport of elements 

, God communicating 

with rational 

CREDULITY Accepting 

Wf)rthless remedies 

May vitiate evidence. . 

, Public easily enter- 
tained on account of their 
CREED, Faith demanded in 

philosophic 

CREEDS, Decay of 

, Utility of ancient 

CRESS. (See Water- 
CRi.as.) 

CREVA^ES, Beauty of, in 

glaciers 

of Glacier 

CRIES, Discordant 

CRIME not Excused by in- 
toxication 

, Statistics of 

CRIMES, Reduction of, in 

navy 

CRIMINAL INSANITY, Al- 
coholism a form of 


681 


18.52 

324 


*344 

577 

3390 

1187 

1160 

247 

3050 

3704 

1363 


.571 

*695 

3681 

2765 

*696 

1090 


1.345 


248 

742 

2767 


.3.35 

34.39 

2420 

*697 

311 

2395 

2889 
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CRIMINALS Are mere sav- 
ages 295ft 

Often moral imbeciles. *698 

CRIMSON of Summit of Mt. 

Blanc 

of Sunset and sunrise. *699 

CRITICISM, Crushing power 

of hostile 1351 

of the Human eye .... *700 

on Inadequate data. . . *701 

CROCODILE in Drought .... 1172 

, the Heir of a long suc- 
cession 3460 

CROCODILES Attacking 

horses 39 

Find way to unseen 

water 449 

on the South American 

Steppes 2971 

CROMAGNON, The Old man 

of 1374.1716,2862 

CROF^, Rotation of, scien- 
tific 3138 

CROSS, Southern, once visi- 
ble in Europe 3222 

CROSS-BOW and Long-bow 

compared 239 

CROSS-FERTILIZATION of 

Plants 2175 

CROSSING of Dissimilar ra^ea 5336 

of Rays with inversion 

of image 2763 

CROW Proved an insectivor- 
ous bird 

, Usefulness of the 3570 

(See also Couvidak; 

Chows.) 

CROWBAR an Added lever. 3048 
CROWFOOT, Seecls of, tran.s- 

ported in mu<l 3039 

CROWN, Man the. of evolu- 
tion 2068 

CROWS as Distributers of 

seed *702 

CRUCIFIXION of the Flesh. *703 
CRUELTY, Ancient, toward 

insane *704 

Developed by encour- 

agement vO.*! 

, Inherited teiidencie.s to 1519 

of Mob.s 3348 

the Result of rca.soning £830 

Wells up from lower 

nature *705 

CRUST of Earth afloat 947 

of Earth carved by air 

and water 3143 

of Earth fashioned by 

fire and water 104 

, Surface of earth a thin 3141 

of Earth undetermined 950 

of Earth wrinkles into* 

mountains 2613 

, Evolution of earth's. . 1105 

, (Iradual subsidence of 

earth’s 3280 

* .Movements of the 

earth’s 2292 

, Slow elevat ion of 

earth’s 998 

■ .Thickness of earth’s.. 3416 

CRUSTACEA, Blind, of Mam- 

mot h('ave 752 

CRUSTACEAN, Extinct, re- 
constructed — Agassiz 2842 

CRY of Foster-parent not 

understood by bird *706 

, Young in shell know 

warning 1215 

CRYSTAL, Blue of. mass of 

ice 1532 

- — Compared with shell.. 1886 

.Idea realized in 1545 

, Origin of every, a mys- 
tery 2311 

— Shaped according to 

law 966 

CRYSTALLIZATION, Force 

of 1291 

Incomprehensible 2034 

througn Pressure 3484 

, Process of 2742 

■ Requires time *707 


CRYSTALS, Artificial *708 

, Law binding water. . . 383 

, Structure of, not re- 
vealed by microscope. . . . 1959 

CRYSTAL SPHERE of An- 
cient philosophy 3626, 3646 

Stdl the conception of 

the Middle Ages #. 3404 

CRYSTAL SPHERES of Py- 
thagoras 3405 

CUBIT, Derivation of 2130 

CUCUMBERS Escape ene- 
mies by migration 1009 

.Wilt of 1887 

CUIRASS imitates scales of 

reptile 229 

CULMINATION, Discovery a 842 

, Upper and lower, of 

stanc 3218 

CULTIVATION. Beauty of 

wild plant fails under. . . . 338 

, Influence of 1667 

CULTS, Utility of ancient . . . 2767 

CULTURE ami Civilization. 502 

.Development of 805 

.Egyptian and Baby- 
lonian 804 

, Errors in woman's. . . . 3755 

— — , Knowledge valued 

more than 1057 

.Types of ancient 275.3 

CURCI/LIO Enemy of plum 1009 
CURE, Blood-letting once 

the universal 379 

by < >nposing evil in the 

stronghoia 1980 

by Sudden arre.st 864 

CURIOSITIES, Museum of 

natural, at Athens 23(K} 

CURIOSITY, Misfortune of 

sated 1831 

— of Monkeys *710 

, < )rigin of 3f)68 

a Trait of seals *709 

CURRENT Ascending in still 

air 90 

.Electric, a misnomer.. 985 

of Electricity non-ex- 

i.'-tent *711 

, Persistence of a strong 2270 

, Plastic, hardens to rock 2282 

, of 3523 

CURRENTS .\ul distribution 

of animal organisms *712 

. Circulation of, of aerial 

ocean 3156 

, Direction of winds op- 
posite in upper anti lower 

atmosphere 3743 

. Electric, from hot to 

cold regions 713 

-, Electric, traversing the 

ocean *713 

CURSE of Slavery *714 

CURVES of Movement are 

forms of beauty 3569 

CUSTOMS, Language con- 
trols 1817 

.Slavery to barbarous. 1327 

CUTTING, Rcsistle.s.s. by gla- 
cier *715 

CUVIER, Agassiz rivals ex- 
ploits of 2842 

Reproduces extinct an- 
imals 3485 

CYCLE of Activity 2895 

of Building up and 

bi'eaking down 747 

of Change *716 

CYCLES of Revolution of 

stellar systems 3613 

of Volcanic action. ... *717 

D 

DAGGER, Knife a tool or a. 3719 
— - — , Poisoned mediaeval . . . 3721 

DAGUERROTYPE Founded 
on oUl-fiine discovery. . . . 1797 

DAIRY, Bacterial treatment 

of 306 

, Ferments, good and 

bad in 1222 

DAM, Beaver, 1 ,000 years old 190 


DAMAGES, Repair of — Bees 
DANCE, Superstitions con- 
nected with 

DANCING Anciently a signi- 
ficant rite 

among Birds 

, Motfir memory in. . . . 

. Religious 

DANDELION, Seed of 

DANES, Power and influence 

of the , 

DANGER Awakens religious 

instinct 

of Flight with burning 

garments 

, Hidden 

in Recoil from super- 
stition 

DANGERS Faced by scien- 
tists 

of Incipient intoxica- 
tion 

of I.>5olation 

, Ready perception of, . 

Unseen. . . 

DANGER-SIGNALS ‘ ’ among 

Animals 

DANTE, Cosmogony of, 

wrecked 

DARK, r.ight and. deter- 

minetl by contrast 

DARKNESS Attended with 

cold 

, Beam of light in 

, Boundary of — Mystery 

, Caves of 

l)efore Dawn of new era 

in the Daytime 

in Deep s^ea 

Essential to reveal ce- 
lestial splendors 

, Fire makes a way 

through 

at Mid-<lay 

Produced by adding 

light to light 

Produced by conflicting 

light -waves 

Reveals corona of .‘«un . 

, Smoke-like cloud.s of . 

. Solid interposed scat- 

ter.s. 

.Spectrum seen in 

, Sympathy of wild beast 

with 

, Terror of. hereditary. . 

That reveals brightness 

. Two crossed plate.s pro- 
duce 

. Union of transparent 

substances producing 

, Uses of 

, .\ Zone of 

DARWIN Admits natural 

select if»n not a cause 

Admit .s profound ignor- 
ance 

Uharged with atheism. 

, Dista.ste of. for poetry. 

, Language of design 

u^d by 

(Ui Law of variation. . . 

Ijed to study of insect- 
ivorous plants 

.“Neglect of plain 

guide’’ by 

Never accounteil L»r 

the genesis of man. ...... 

on Tameness of birds 

of Pacific islands 

and Wallace reach the 

same conclusion 

DARWINISM not Atheistic. . 
Involves a new teleol- 
ogy 

DATA, Expert alone can se- 
cure needed 

.Inadequate, lead to 

erroneous conclusion 

DATE, Fixing a relative — 
Archaeology 


2831 

719 

♦719 

*718 

1179 

♦720 

44 

2354 

2868 

127 

♦721 

3326 

*723 

2.395 

*724 

2460 

2224 

♦722 

673 

2544 


*725 

315 

2333 

2587 

♦926 

*728 

*727 


2421 

1240 

1081 

3106 

1528 

♦729 

857 

1932 

1565 


3350 

3376 

406 

2643 

1083 

3571 

2335 

3608 

2488 

1852 

282 


214 

2489 

11 


2802 


3051 

1214 


117 

*730 

66 

159 

*731 

501 
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SCIENTIFIC SIDE-LIGHTS 


DAWN, Impersonation of.. 

of Motherly virtues. . . 

of New era 

DAY Endles.s on Mercury . . . 

of Judgment 

, Movement of a, changes 

face of the earth 

.Stars observed by 

DAY AND NIGHT, Quadru- 
rde alternation <if . . . . ■ • • • 

vs. the Rotation of the 

earth i * 

, Sirange varieties of. . . 

DAYS, Giants of primeval. . 

, Long, of labor. ..... ... 

DAY'S JOURNEY a Primi- 
tive measure of distance. . 
DEAD, .\ir in arteries of the. 
, Favored objects buried 


with the 

. Records of ancient .... 

DEAD-LINE Overhangs zone 

of life 

DEADLOCK Results in pub- 


lic misfortune 

DEAF-MUTES and Idiots. . 

, Lip reading by. ..... . 

, Signification of lan- 
guage learned by ....... • 

DEATH, Animals feigning . 

, Atmosphere of 

, Book finished on eve ot 

, Carelessness cause of . . 

Determined by number 


of atoms 

, Form photograiihed in 

from Irresponsivcne.ss 

to environment * 

. Lack of correspondence 

is spiritual 

. Law of 

of Leaves , • 

. Life and— Battles under 

the microscope • 

, Life and, <if plants de- 
pendent on sleep 

, Life resists 

, Lighthouse a beacon of 

the Los.s of iudividual- 


, Overcoming of. . . . . 

, Painlessness of vnolent. 

of Plants in sterilized 

soil • • • 

. Point of. of bacteria. . 

, Radiance from 

, Repi’se is. • • • • 

, Responsibility of life or 

, A Scientist’s definition 

of : 

, Scott sees image of 

Byron after 

in Seeking refuge — 

Flood .• • • ' 

, Sentence of, for failure 

, Sleep changed to 

• by Starvation 

from Sting of a fly ... . 

•, Strange forms of sud- 
den 

Unwarned 

DEATH-BED, Theory vain by 


DEATH-PENALTY for Im- 
perfection in natural selec- 
tion 

DEBT of (’hristian civiliza- 
tion to Moslems 

of Euroi>e to the East. 

of Science to unlearn- 
ed contributor 

DECAY of Ancient life min- 
isters to modern 

of Creeds 

Like the recoiling of a 

bent spring 

of Organs 

Pervades all nature. . . 

of Spiritual faculties. . 

DECEPTION of Entomologist 
DECIMALS, System of — 
Carboniferous period. . 


2573 

*732 

720 

3G30 

2844 

.2282 

3210 

3200 

879 

3775 

1374 

3767 

*733 

894 

354 

2847 

71 


185.5 

969 

2538 

3104 

*736 

272 

530 

422 


1873 

2600 

3481 

1039 

1816 

2818 

2994 


1874 

1900 

1208 

1913 

2949 

2498 

1224 

3382 

2589 

2875 

3500 


*734 


3293 

1260 

90 

794 

1460 

2168 


*735 



176 


*738 

♦739 

*740 

*711 

*742 

3301 

2480 

1406 

*743 

1028 

*744 


DECIMALS, System of, made 

arithmetic possible 2108 

DECISION of Character 2569 

.Character determines. 2270 

, Factors of 

Made habitual *745 

Must be upon facts. . . 344 

th^ Result of test 492 

of Science waits for 

facts 2740 

DECISIONS vs. Reasons. ... 1154 

, Spurious persistence in 

rash 2569 

DECLINE Accompanies prog- 

3077 

of Child’s common 

s6ns0. * loy 

of Civilization 503 , *746 

of Reverence for an- 

tiqiiity • 2910 

DECOMPOSITION, Bacteria 

of *747-48 

DECORATION of Home. . . . 1501 

DECREASE in Brightness of 

.stars ; • * *, 

of Sunshine in England 3312 

DEDUCTION, Induction and, 

must combine 1636 

, Rules given by Aris- 
totle only for 1638 

Suppo.scs a case 

DEEP, Compensations of the 563 

, Light and life of the. . 2445 

.Organisms of the 462 

- — . Problems of the 2739 

DEER, Spotted, invisible by 

color.. 2087 

. Strategv' of 

DEFECTS, Theoretical, of 

human eye 700 

DEFENSE, Coloration of ani- 
mals a 

again.*<t Death s-head 

moth • 1139 

, Mountains a, against 

earthquakes 2276 

of Plant against useless 

insects *750 

Soft but sure— Air. . . 2223 

, Trea.Hure lavished for . . 2225 

DEFIANCE. Flight of birds a 
Noeming. of gravitation . . 2319 

DEFINITION, Beauty defies 329 
of Cell 117 

— 1 ncludes the thing to be 

defiaod 

— , Scienti.sl’s, of death. . . 734 

of Species .3161 

DEFINITIONS of God *749 

DEGENERACY Beyond pow- 
er of recovery *751 

Caii.sed by lu.xury. . . . 21MX) 

• Concealed *752 

- — Due to rea.son *753 

— , IrrcUgion may result 

from 1767 

, Law of — Evulutioii of 

evil 1106 

, Law of- Nature’s Pen- 
alty 2403 

, Parasiti.sm a cause of. . 2.506 

ami Rejection 2077 

DEGENERATES, Physical, 

mental, and moral 698 

DEGENERATION from Dis- 

U.SC *754-55 


DELAY, Separate volitions 

involve 2160 

DELIBERATION a Function 

of cerebrum *756 

DELICACY of Adjustment. . *757 

Due to Sun 3302 

of Eye and hand 2525 

, Feminine, toward new- 
ly born 3375 

, Man a machine of great 2018 

of Organic structure. . *758 

DELIGHT of Activity 3.550 

, Loneliness yields 1985 

in the Mechanical and 

animal 2104 

DELIRIUM Proves depend- 
ence of mind on body. . . . 2138 

DELIRIUM TREMENS Link 
between intoxication and 

insanity •. 3657 

DELIVERER Becomes a 

scourge *759 

DELTA, Antiquity of, of the 

Mi.ssi.ssippi *760 

DELTAS of Great rivers. ... 3511 

, Valley partitioned by 

meeting 3594 

DELUGE, All fossils once as- 
signed to 3409 

The Noachian, once 

deemed universal . 895 

Peruvian tradition of . . .3452 

Possible by irruption of 


ocean 2447 

Possible in North 

America 1752 

ofSamothrace 3281 

DELUGES, Ancient tradi- 
tions of *701 

DELUSION, Mental equality 

a 104.5 

of Phosphorus 2590 

of Positivism 1586 

.“The Solid earth" 

proved a 955, 2202 

by System *702 

DELUSIONS, Beneficent- 

Alchemy *763 

, Beneficent — Area of 

ocean *764 

Due to natural causes. *76.5 

DEMAND, Studie.'^ not lim- 
ited to manifest 301 

DEMANDS. Irrational, on 
devotee to barbarous cu.s- 

toms 1327 

-—--.Structure ailaptedto.. 1861 

DEMOCRACY as Affecting 

scholarly pursuits *766 

DEMONSTRATION Defined 
— vs. circum'itaMtiul evi- 

ilonce *7<)7 

o( E:t)lo.sivenes.s of 

niter 839 


DEMONSTRATIONS of Sci- 
ence 

DENIAL of 'rheology not 
abandonment of religion. . 
.Truth of skeptical, as- 
sumed 

DENMARK. The S.hell- 

rnound.s of 

DENSITY of Sun one-fourth 

that of earth , 

— — of ,Sun relatively slight 

DENTIST, Intuition of 

DENTISTRY Aided— Elec- 
tricity 


115.3 

*768 

3118 

861 


.3725 

*769 

1154 

1992 


DEGRADATION. Evolution 

of 753 

- " No mark of, in Engis' 

skull i . . 3122 

the Result of idlenes.s. 2.507 

DEITY, Assumption.s regard- 

ingthe..._. 2486 

, Perfection an aim of. . 328 

. Phih».sophy demands 

belief in 2464 

, Primitive conception of 121 1 

, Separateness of the. . . 1.386 

, Shrine of, in Science. . 2416 

DELAY, Discovery'' long to 

realize 849 


DENITRIFICATION, Nitrifi- 
cation and 

DEPARTMENT. Investigator 
should keep to his own . . . 
DEPARTMENTS of Memory 

.Three of scientific 

study 

DEPENDENCE of Color on 

observer 

of Development on 

emotion and passion 

of the Greatest upon . 

the least 

of Industry on scien 

tific study 


2426 

2988 

*770 

438 

530 

1001 

774 

1641 
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dependence of Insect on 

mimicry *771 

• of Man on air 129 

of Man on society, ... 3136 

of Man on the sun . . . . 962 

on One’s individuality. 3287 

of Organism on en- 
vironment *772 

. Religion more than 

sense of 2867 

of Science on mechan- 
ics *773 

on Speed of light 1589 

DEPOLARIZATION of Light *1932 
DEPOSIT on Deep-sea floor 

— Globegerina-ooze *775 

on Deep-seafloor — Red 

mud *776 

DEPOSITION of Delta of 

Missi.ssippi 760 

DEPOSITS of Cllacial epoch. 2859 

. Modern, like ancient. . *777 

. Unsafe to calculate 

depth of 701 

DEPRESSION, Division by, 

among fauna of sea 887 

DEPRIVATION of Sunlight 

wouUl tlestroy life 3303 

DEPTH of Earthquake shock *77S 

of Fine film of air. ... 1123 

, Ice a mile and a half in 1529 

No Reefs at great 663 

of the Sea 241 

A Sufficient of water 

absorb.s all light 3478 

DEPTHS, Blackness of At- 
lantic 375 

Changes of form in 

ocean 2230 

— — , Color of glaciers rivals 

blue of ocean 3.35 

Fauna of ocean 2849 

, Growth of coral only at 

small ^ . 2165 

, Hues of animals in 

ocean 1512 

, Life in ocean 3783 

.Light in ocean 1937 

.The lowest, of the 

great ocean.s .3799 

, Material from, of earth 29(tl 

Metals from, of earth . 21.56 

Mortar from, of the 
earth 3609 

— .Ocean, disappoint nat- 
uralists 11-37 

— Ocean, supposed to bo 

lifeless 2448 

— — of Ocean paved with 

volcanic dust *779 

, Oldest genera at great- 
est 108 

. No sunlight in ocean. . 2534 

, Uniform temperature 

in, of lakes 3706 

- Where Mont Blanc 

might 1)0 sunk 2449 

DE OUINCEY on Day of 

Judgment, 2844 

DERANGEMENT, Loss of 

will power in mental 37.32 

——.Mental, may result 
from continued intoxica- 
tion 1.34 

DESCARTES Assailed by 
bot h Catholics and Prote.st- 

ants 364 

, Doubt consecrated by. 905 

, Illustration of, of a 

bathing Diana 390 

— — , Matter and motion 
made by, the basi.s of all 
phenomena of the universe 2114 

— on Mind-sleeping 3082 

— ^ — Supported materiali.sm 2901 
“ Supposed transmission 
of light instantaneous. ... 1180 

descent of Man 2009 

D^CRIPTION of Natural 

Beauty — Aristotle 322 

~riSir,e of germs bafTea. . 1372 

descriptions Cicero's, 
true to fact 1670 


desert Created by upheav- 
al of land 1226 

, Fertility encroaching 

on 997 

, No Lions in 2556 

, Mosquitoes in 2.5.56 

, Protective colors in the *780 

, Ship of 2062 

.Sunset among, ranges. 318 

, Vipers in 2.5.56 

DESERTION of Young by 

m)ther-birds 1604 

DESERTS May remain deso- 
late for ages 1989 

to Be tran.sformed . ... *781 

DESIGN, Adaptation best ex- 

pre.s.so<l in terms of. .... . 2157 

, Apparent, among in- 
sects *782 


. Appearance of. ac- 
knowledged by r 


214 

227 

29.3 


66 

42 


790 

1861 


1104 

1685 


1104 


Darwin 

Arrangement for 

, Automatism implies. . 

, Can Darwinism <iis- 

pense with 

, Denial of 

, Evidence of *783-84 

in Evolution *785 

, Language of, u.sed by 

Darwin 214 

, Law consistent with. . 1838 

in Nature. *786 

. One, no di.sproof of an- 
other 2798 

, Plants credited with. . 3050 

Proves designer *789-90 

in Sea-anemone *787 

, Self-seeking fulfills wide 105 

Show’n in flint imple- 
ments 

in Structure of barna- 
cles 

not Su|)ersedc<l by evo- 
lution 

, Tentacles of leaf close 

as if by 

IVan'^ferred fn»m facts 

to law’s 

'rransferred from phe 

nornena to law’s . ...615-1852 

in Work of man or 

beavers *788 

DESIRE, Faculty theorv of. .3407 

, The llluM.m* of 2.578 

to Impart plea.sure.. , . B^24 

to Know 217 

, Men w'ithout the, of 

hunting 1696 

. Uiglit . the chief need . . 1799 

Subdued to one su- 
preme v<»lilii)n 2609 

of Wealth approved.. *791 

DESOLATION, Arctic. . . .973, 1810 

— , Beauty ami<l 317-18 

— , Bloom amid .3.S2 

DE SOTO Forgotten 3453 

DESTROYER, One plan com- 
prehend.s, and »icstroyeti. . 

, Oxvgen the 

DESTROYERS, Bacteria gen- 
erate their own 

of Crops devoured by 

sparrow’ -hawk 2769 

of Germs 1363 

DESTRUCTIBILITY of Lava 1758 
DESTRUCTION, Agent of, 

vani.she.s 107 

.Agents of *Z^r 

of .Xmerica’s forests. . . *795 

, Animals const met eil 

for .3689 

of Art trea.surcs *796 

, Beauty arises from .... 3464 

of Bird.'* 1620 

, Bird.s alliire<l to 1^18 

, Creation higher than. . 686 

of Earth would not 

affect universe *799 

through Earthquake. . 953 

of Earth’s .surface. ... 931 

— — , Equipment of birds for 1047 

— (5 ree<i brings 1405 

, Incrca.se by 1614 


36.34 

716 


202 


DESTRUCTION by Iiulirect 

action *79.3 

of Initiative 1679 

of Insect .s by stindew . . 11 

of life in earthquake — 

Calabria. . 1888 

of Life in earthquake — 

Java 2273 

of Life in earthquake — 


, Life surrounded by an 

atmosphere of 1914 

of Material 1013 

by Means used for 

safety *794 

, Missiles of 2225 

of Noxious in.sects. . . . *797 

, Obliteration of remains 

by agencies of 1.591 

of Personality 2574 

of Plants by animals. . *798 

of Preciou.s by worth- 
less 2703 

, Protection by, of ene- 
mies 2709 

^ .Sent from A.‘«ia to 

Europe .310 

— of 'rheory by Kepler. . 3404 

of Trees changes earth’s 

surface *800 

, Viewlc.-^.s agent of... *801 

.Wanton, of bird-life.. 1924 

(See also Slvuohter.) 

DETAIL, Accuracy of 18 

DETAILS, Accumulation of. 965 

.Science must maj^tcr. . 394 

DETERIORATION, Law of. . 2949 

the Penalty of neglect. 2403 

DETERMINATION of Charac- 
ter bv doing 899 

of a Negative — Aurora 3168 

DEVELOPMENT of Bird .... 785 

from the (’ell *SP3 

, Complexity requires 

time for .568 

.Oeationby 684 

Delayed ft)r a purpose *802 

Dependent on emotion 

and pa'<'<ion 1001 

, Difference of 822 

, Double aspect of. . . . 1106 

Due to Prolonged in- 

f.ancy..-. 1650 

, Experiment necessary 

for full 1148 

of Experimental sci- 
ence *807 

.Failure accompanies . 1189 

.Gradual, (f arts and 

sciences *804 

.Gradual, of culture. . . *805 

.Gradual — Steam navi- 
gation 3226 

of Individual 808 

. Limit of, in new world 211 

of Man 2048 

of Mathematic.-s 2108 

May l)e retrogressive. . *806 

, Mind gains, by speech. 2198 

of NIind by roan 230 

5 *, Orderly, of universe . *81.3 

, Po.ssible spiritual, to 

come 2S 1 4 

, Prehistoric 5(>0 

.Psychical, arrests phy* 

sical *S14 

of Reptile into bird. . *St>9 

of Science *810-11 

of Senses by practi.*«c . . *812 

.Slow, of theology 3386 

of Strength by strain. . 3249 


, Sutlden. of human pow’- 

er 1044 


, Theory of. the percep- 
tion of a plan 3538 

of the Will 482 

of Woman '.s character. 3755 

DEVELOPMENTS in Astron- 
omy 263 

DEVIATIONS, Inheritable. . . *815 

DEVICE Common to diverse 

peoples *816 

of the Diaphragm.... 1618 
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DEVICE to Secure cross- 
fertilization 802 

DEVICES, Adaptation of, to 

climate ^8 

of Architecture antici- 
pated 223 

to Explain mystery of 

evil *211 

for Stalking 1<50 

DEVONSHIRE, Fossils of. . . 1317 

DEVOTEE, Insensibility of, 

to pain 3150 

DEVOTION of Birds to their 

young 423 

Mother’s, to her child 

2497, 3752 

to Science *8 IS 

. A Sister’s 1346 

DEW an Effect of chilling by 

radiation .3406 

, Formation of *819 

Result of radiation .... 436 

. Theory of 3406 

DIAMOND Burning in oxv'- 

gen 277,2940 

a Product of volcano . . 3484 

, Structure of, not re- 
vealed by microscope . . . . 1959 

Vaporized by burning- 

glass 575 

DIANA, Descarte’s illustra- 
tion of a bathing .390 

DIAPHRAGM, Device of the 1618 
DICE, Illustration of loaded. 1046 
DIET Changes color of birds . 1261 

, Chang;e of, of non-mi- 

gratory birds 2174 

DIFFERENCE in Action of 

ice and water *82 1 

Between a bird and a 

balloon 1402 

in Brain of man and of 

ape 401 

of Development *822 

in Habits of male and 

female *820 

, Heat makes, between 

solid and liquid ........ . 1021 

between Intoxication 

and insanity 1715 

between Man and trfe 2030 

of Man from lower uni- 

rnal.M 2481 

between Mixture and 

union 2228 

, Personal, of observation 587 

in Point of view 3115 

of Quantity not of qual- 
ity *823 

in Ile.sults from .similar 

conditions 581 

DIFFERENCES, Absolute and 

relative *824 

, Accumulation of 2539 

among Animals in the 

Philippines *825 

in Brain of man and 

apo 400 

between Man and ape. *826 

of I n s t r u m e n t s f o r 

study of the heavens *827 

.Minute, of sensation.. 812 

in Mental activity of 

man and woman 3094 

, Structural, of plants.. 1.368 

Unrecognized 1965 

DIFFICULTIES in Anthro- 
pomorphism 786 

with the Ether *829 

, Fighting impulse need- 
ed to conquer 2789 

in Findijig parallax of 

stars 2,503 

Imposed upon religion *828 

, Overcoming, not re- 
moval of 1764 

, Plan changed to meet. 2806 

, Ready perception of. . 2460 

. Science overcomes. . . . 3001 

DIFFICULTY of Attaining to 

family life *831 

of Cleansing wheat in- 
creased 290.3 


DIFFICULTY, Delight of 

solving 1780 

of Dividing intelligent 

from automatic 1718 

Increased by explana- 
tion 2308 

of Learning by experi- 
ence 837 

of Obtaining knowl- 
edge of manlike apes *833 

Results from motor 

memory 1179 

, Scientist explains 236 

of Securing sample of 

water 1114 

of Sociological study . . *834 

a Spur to action *830 

of Tests on deep-.sea 

animals 832 

of Widespread reforms *835 

DIFFUSION, Acuteness vs., 

of sensation 3061 

of Ga.ses." 276 

— — of Life, universal *1921 

of Metals 2154-55 

, Solid matter hinders . . 3699 

, Universal, of life 1920 

DIGESTION of Animal mat- 
ter by plants *8.36 

a Chemical process. . . 2004 

Ruined by cayenne. . . 2640 

DIGESTIVE ORGANS, Taste 

rouses .3360 

DIGGING-STICK of Savagery 351 
DILIGENCE Rivals genius. . 1872 

DIMENSIONS of Sun-spots . . 3116 

of Waves of light 2216 

DIMINUTION of Power. . . . 1520 

DIN of Foundry unnoticed 

by its workers 1609 

DINNER-PILLS Attempt to 
evade nature’s penalty. . . 2640 

DI0N.SA, Leaves of, close at 

touch of insect 3081 

DIRECTION, Application 

and, of energy 3674 

of Force the greatest 

pow’er 1297 

, Sense of, in bees and 

wa.sp.s *837 

, Sen.se, of, destroyctl by 

snow 2559 

, Scn.se of, not a blind 

iiLstinct 1867 

of Winds in upper and 

surface currents .374.3 

DIRECTNESS of Rays of 

light. , *8.38 

DISADVANTAGES, Toil un- 
der 1643 

DISAPPEARANCE of Myth.s 2314 
DISASTER Leads to discov- 
ery. *8.39 

Pnjviiled again.st by 

man *840 

DISCERNMENT of Bee.s aur- 

I)a.sses man’s 1449 

DISCIPLINE of mind 2164 

. (See also SKLF-Disn- 

DISCONTINUITY of B(iiling 

destroys gerrn.s 1366 

DISCORD, Ilarmony or, with 

natuto ,30 

, Pain due to 2496 

, Relief from, in calm- 
ness of .srienco 416 

— ”, Supposed. <if the ele- 
ment .s 41.5 

DISCOVERER of Bacteria. . *841 

,Gieat. ridiculed 1351 

^>f Gulf stream — Frank- 
lin 8.56 

, Pt)etic imagination of 

DllcOVERERS,' Mijdern— 

Ancient thinkers 2.56 

, Uni^ of 3365 

DISCOVERIES in Anatomy 

and physiology 1742 

, Caution needed in in- 
terpreting 440 

.Coincidence of great.. 5.30 


DISCOVERIES. Early, of 

microscope 2171 

, Epoch created by great 1043 

, Faith in law leads to . . 2312 

, A Galaxy of 86 

in Geology by Lady 

Gordon Gumming 3751 

, Great, with small tele- 
scopes 2032 

DISCOVERY, Accident leads 

to 7, 12 

.Accidental, of the 

earth-circuit 8 

, Achievement a step to 

new 1005 

, Advance prepares for 

new 85 

of America 2808 

of America not an iso- 
lated event *851 

of an Ancient beach . . *852 

, Belief before 362 

of Cause a part of sci- 
ence 31 

, Chance utterance not . . 2733 

, The Charm of *859 

.Coincidence of great.. 531 

of Companion stars. . . 3210 

Confirms conjecture. . . *848 

, Copernicus dedicates 

great, to the Pope .3017 

, Daguerrotype founded 

on old-time 1797 

, Di.sa.ster leads to 839 

, Faraday ’.s, in electric- 
ity 1283 

, Faraday’s, of regela- 
tion 2857 

the Fifteenth century 

in ^ 3551 

, Foroseei ng , of new 

planet 2765 

, Gcniu.s of 1349 

Gives reason and proof 

of truth 2734 

of Gravitation *853 

a Growth , *842-4 

, Growth of electric and 

magnetic 1411 

of the Gulf stream. . . . *8.56 

before History.. *845 

, Iron a, of dim antiquity 1766 

, Joy of 1693, 1780 

of Kepler’s laws 2972 

, Long delay to realize. . *849 

of the Mammoth . . . . 740, *854 

of Men the chief need . . *855 

Mis-^ed by stopping 

with instance *850 

— — - of Ner>tune 2112 

by Persi.stcnt search. . . 1060 

, Physical, <loe.s not 

affect .spiritual truth *8.5S 

by Plain people ..... *816 

, Progress of .><0101^160. . 21 

, Quest leads to unex- 
pected 2902 

of the Refrigerating 

process • ■■ ■ 2080 

from Seeming acci<lent 10 

.Simplicity of .scientific 3111 

by Si)ectrum analy.sis. *847 

, Sudden harvest of. . . . H08 

of the Transparency of 

air 

of Unexpected utility. 3.5/7 

of Uranus. ,345. 5/0 

Valueless without sci- 
entific knowledge *5^>” 

of Velocity of light 2/06 

of Waves of light 

DISCREPANCIES. Explana- 

tions of, reveal new laws. . * 0 - 

.Individual variation.s 

and 

DISCRETION, Artist has 

more, than camera ‘ 

DISCRIMINATION of Differ- 

ences of sensation 

between Different selves 

of Science . . • • 

DISCUSSION, Prayer will per- 

sist in spite of all 270 u 
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DISEASE, Alcoholism as a. . 138 

, Bacteria produce, in 

disordered system 2669 

. Battle of white cells 

with germs of 1316 

a Conflict between vic- 
tim and bacteria 1914 

, Correlation revealed by 3525 

Dealt with as a func- 
tion of a soul *862 

, Doubt as a 904 

, Foul springs spread. . . 2645 

— • , Germless air produces 

no 2793 

, Germs in air a cause of 917 

, I nve.stigation of ner- 
vous 2189 

, Lowered vitality gives 

foothold to ^ 3662 

, Mental, inherited 1675 

now Explained — Lock- 
jaw *863 

, Organism determines. . 2400 

, Phy.sician embaras.sed 

by theory in. . 3147 

, Predisposition to — He- 
redity 1483 

, Prevention of 138, 2994 

Supposed ^ due to un- 
seen personality 3147 

, Surgery conquers 439 

DISEASE-GERMS. Prolonged 

life of, in soil 3374 

DISEASES. Cause of immuni- 
ty from 202 

. Functional, maintained 

by habit *664 

Attempt to refer to one 

cause 3114 

.Single remedy sought 

for all 762 

DISGUST a Hindrance to 

sympathy 3348 

DISINFECtING, Early proc- 

e«!ses inexact 1110 

DISINFECTION of Milk pos- 
sible 303 1 

. Problem of *805 

DISINTEGRATION of Moun- 
tains *800 

of Rocks *867-8. 1917 

DISK, Discovery of the, of 

Venu< 1043 

DISORDER. Mental, wrecks 

higher structures first 2403 

DISORDERS of Society . . *S(i9 

DISPERSAL, Gradual, of 

seeds *872 

of Plants — effected by 

animals *870 

of Plants — effecte<l by 

man *871 

of Seeds 3033.3035.3030 

DISPLACEMENT, Minute, of 

Sirius ... 1122 

DISPROOF, ( >ne <lesign no, <if 

another 2798 

DISPUTATION, Mere, eon- 
tent with unproveil pre- 

mi -nos 3576 

-- -- on Names rather than 

things *873 

DISPUTE over Nature of 

light 292 

DISREGARD of Pleasure or 

pain. Progre.s.s by 2748 

DISTANCE, Adju.stmcnt of 

vision to 77 

of Earth from Alpha 

Centaiiri 1774 

, Effect at, from cause. . 1844 

, Error as to sun's 2547 

T". Judgment of, rela- 
tive 3636 

of Only one star known *874 

Penetrated *876 

, Primitive measures of. 733 
’ Seeming interminable. 2542 
f>f Sun from earth .... *875 

~ of Sun a fundamental 

1050 

, Terrestrial, in measure- 
ments 2547 


DISTANCE in Time suggested 

by impre.ssion. 1194 

DISTANCES of Few stars 

known 2341 

, Inconceivable, of the 

stars *877-8 

of the Star.s 241, 1777 

DISTASTE, Darwin’s, for 

poetry 282 

DISTASTEFULNESS a Pro- 
tection 2770 

DISTILLATION of Spirits 

begun in middle ages 3182 

DISTINCTION Between good 

and evil 1092 

of Man among animals 2050 

Between 8Ucce.s.sion and 

causation *879 

DISTINCTIONS Little noted 

by average mind *880 

of Nature and of sci- 
ence 821 

DISTORTION of Fact by 

imagination 1570 

DISTRACTION of Attention 

from grief *881 

DISTRESS from thirst— 

Snow and ice increase. . . . 3419 

DISTRIBUTION, Currents sls 
a means of, of animal or- 
ganisms 712 

.Gradual, of mammalia *882 

, Gradual, by snow in- 
stead of by torrents 3132 

, Peculiarities of geo- 
graphic 2530 

of Plants irregular .... *883 

of Seeds *884 

from Single centre. . . . 3549 

of Star.s unequal *885 

DISTRIBUTERS. Animals as, 


, Crows as, iff seeds. ... 702 

DISTRICT Desolated by 

earthquake 953 

DISUSE, Atrophy of eyes duo 

to 281 

, Atrophy of mental 

powers through 282 

, Degeneration from .... 754 

, I,o.ss through - -Magnet 1993 

, Lo.^s through — Optic 

nerve . . ... . 1991 

, Loss througi' — Wiiig.x. 1992 

, IVnalty of 2531 

, Power lost by — Flight 2072 

. Power lost bv --Para- 

.sito> ... 1991 

, Power lo.st b.v - Sight . 2690 

, Structure destroyed by 800 

DIVERGENCE, I tility of . . . 3.583 

DIVERSION, Kxterininat ion 

bv. of .supplies 1102 I 

DIVERSITY of Northern life 5i)7 ; 

, Perfection by 3529 

. Ibiity umi<l. . . . . .3525-28 

, Unit v from . . ... 119 

DIVINE, .\ri-totle on the... 2370 

, Kindred with the. 1784 

, The. lifts from natural 

to spiritual 2617 

- Soul «lepemls on the. . 3149 

DIVINE POWER (Consistent 
with intervention of natu- 
ral causes ... 1739 

DIVING-BELL, The First . . . *886 

DIVISION < f Biela’s comet , . *889 

among the Fauna of the 

sea *7SS 

of Labor began with 

fire-making 3091 

of Labor among binls. 424 

of Labor among cells 

*447-890-92 

Le.ssens eonduct ivity . . *888 

, M ult ipl ieat i on by 

among bacteria 2296 

of Personality by 

phrenology *893 

Result ing in harmony . 1906 

DOCK. Seeils of, carried by 

animals 3039 

DOCTOR, Intuition of 1154 


DOCTRINE of Ancient phil- 
osophy 1084 

, Liebig’s, of fermenta- 
tion 1067 

, Problem not to be 


DOCTRINES of Gnostic.s and 

Manichaeans 3746 

, Unfounded assump- 
tions discredit true 1055 

DODDER a Parasite 2623 

DOG, Dancing, compared 

with child 1004 

Frightened by ti^cr. . . 2420 

, Hereditary intelligence 

of shepherd’s 1486 

, Instinct of, transmitted 

— Retriever 3477 

, Man a god to the 1784 

Recover.s fi.sh-basket . . 3069 

, Submission of 179 

, Suffocation of a 272 

Tries to bury food 

under carpet 1702 

the Universal com- 
panion of man *897 

DOGMA Dangerous to dis- 
pute *894 

vs. Investigation 1762 

in Medicine 3415 

, Rejection of ancient. . 2756 

, Science not to be si- 
lenced by 590 

DOGMAS Once identified 

with religion *895 

DOGMATISM, No, upon the 

unknown 2307 

of Scientist *896 

DOGS, Alarm of, before 

earthquake 168 

.Apparent heredity 

among 1420 

Fed on gelatin starve 

to death 1264 

, Hairle.«s 3053 

— , T.anguage of 1815 

Made objects of wor- 
ship *898 

, Native, of South Amer- 
ica 898 

Sagacity of Eskimo. . . 2946 

. Sense of property man- 
ifest eel by . ... 3069 

, Varieties of, in domes- 
tication 3609 

, Wild, of European ex- 
traction S9S 

Wolves become 900 

(See also ANiM.vi.a; S.v- 

DOCJ-WORSHIP among 

Egvptians 499 

doing. Value of . *899 

of More than is lequired 1495 

DOLLOND Di.'sproved New- 

theory 1069 

DOLLS, Caro of, as prepara- 
tion for motherhood 2253 

DOMAIN of Each sun 1775 

-- of Human mind 3368 

DOMESTICATION of Ani- 
mals *9(H1 

.Factors in 2167 

. Natural instincts in. .1706-07 

DOMESTICITY. New and 

beautiful social state *901 

DOMINATION. Love of, nec- 
essarily i^lfish 1024 

DOMINION of Man over na- 
ture *902-3 

, Mind gives man. ..... 2752 

DOOM, Struggles of victim 

seal its 2616 

DOSE, Harmle.-ss. of alcohol. 142 
DOSES, Small. <if poison. ... 133 

DOUBLE STARS of Comple- 
mentary colors 3618 

, Quadruple alternation 

of liny and night 3206 

. l^iectrum analysis of. . 3201 

doubt Consecrated by Des- 
cartes *905 

as a Disease *904 
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doubt, Experience compels 

to 

, Knowledge acquired by 

learning to 

DOUBTS of Scientists 

DOVES Feeding their young. 
DRAGON-FLIES and the 

Pampero 

DRAGON-FLY, Description 

of 

••DRAGONS of the Prime’V . 
DRAWING, The Fixing of 

skill in 

. Photography vs 

DRAWING-KNIFE a Devel- 


opment 

DRAWINGS, Inadequacy of. 
DREAD of the Irrevocable. . 
DREAM, Alchemist’s, may 

come true 

a Brief insanity 

DREAM-LIFE Influences 

waking hours 

DREAMS, Feeling moulds 


images in 

DRILLS, Fly-wheel for, in 

ancient America 

DROSERA, Destruction of in- 
sects ^ 

DROUGHT Produce-s torpor 

like cold 

Regardless of man .... 

DRUDGERY of Engine-room 

lessene<l 

DRUNKARD Held blameless 
by automatism theory. . . . 

, Redemption of the. . . . 

• , Re.spon.‘<ibility of the. . 

DRUNKENNESS Leading to 

idiocy , 

, Physical remedie.s for. . 

dualism of Plato and Mill. 

DUALITY of the Mind 

DUCKS, Seeds carried by. . . 

, Tame and wild 

DUCKWEED, Seeds of, car- 
ried by animals 

DUGONG, The, the fabled 

mermaid 

DURATION, Intoxication 
and insanity differ only in . 

of Life of ants 

, Long, of earth 

of Matter 

, Provision for vast, of 

sun 

, Sense of, relative 

of Solar heat 

of Sunshine 

Varying from a day to 

ages 

DURATIONS of the Celestial 


2146 

1789 

3163 

423 

1688 

3503 

982 

2457 

1571 

1788 

1610 

♦906 


3552 

*907 

»908 

1218 

3727 

11 

1172 

2367 


*909 

296 

23.52 

2889 


1492 

141 

*910 

*911 

3039 

1487 

3039 

2151 


1745 

*912 

938 

2890 


1,337 

,3067 

,3307 

331.3 

1800 


periods *913 

DUSKINESS in Coloring of 

nocturnal animals 2417 

DUST of the Air proved to be 

organic. . *917 

, Bacteria dormant in . . 30.5 

a Benefit 2790 

Changing a climate. . . 3.312 

in Cloudless sky ,3124 

, "The, of the Ground.’* 

681, 2072, 2905 

Gives mellow beauty. . 914 

. Glory due to 699 

on Highest mountain.s. *918 

on the High seas *919 

Makes path of .sunbeam 

visible....^ *915 

, Man from, of the 

ground (Gen. ii. 7) *681, 2072, 2905 
, Meteorites the, of de- 
caying comets 1135 

r of Mountains *916 

Occasions glory of sun- 
set 3310 

a Source of beauty. . . *914 

in Upper atmosphere . . 1694 

, Volcanic — carried 

around the world *920 

, Volcanic — Vast quan- 
tity. . *921 

• .Volcanic, of Iceland. 2709 


DUST, Volcanic, in ocean 

depths 

, Wind scatters in 

. (See also llocK- 

Dust.) 

DUTIES Distributed in family 

DUTY, Abstinence a 

oil Autonomist theory . 

to Humanity 

and Morality 

DWELLER in the Upper air 

— Condor. 

, Man a universal, upon 

earth 

DWELLING of Gorilla a 
mere rude nest .......... 

an Index of civilization 

DWELLINGS Aid man to 

conquer climate . . . 

, Defensible, of spider. . 

Destroyed by flood. . . 

, Earth engulfing h u - 

man 

, Elevated, most health- 
ful 

— — Invasion of human. . . 

. (See also Abodes ; 

Homes; Houses.) 

DYESTUFF and Cloth 

DYING-PLACE of a Race. . . 

E 

EAGERNESS, Man’s, to know 
EAGLE. The White-headed. 
EAR, l)i.scriininating power 

of the 

, Sound always in the, 

never heard 

Tells only of souml .... 

, Vibrations caught by. . 

EARNESTNESS of Science. . 
of W^orkers wins suc- 
cess 

EARS, Mu.scles for moving. . 
EARTH, Activities of the. . . 

.Adjustments of 

changed 

and Air mutually elec- 
trified 

, Ancient companion of. 

, “.'Vneients of the”. . , . 

•, Antiquity of life on. . 

, Apparent motion c>f 

stars in space, due to mo- 
tion of the 

, Architecture of the. . . 

, .\iirora may envelop 

the 

Bacteria in 

, Biela’s ('omet cros.ses 

earth’s orbit 

Bombarded by meteors 

Brought clo.ser to other 

worlds 

Carried from mountiiin 

to sea 

, Caverns beneath the. . 

, Changes in shape of . , . 

, C^hange.s in structure of 


, Circulati«)n on 

— — , Civilized man con.sum- 
ing the earth's carntal. . . . 
— ■ — , Constitution of the. . . . 

, Convulsions of 

, Cooling and contraction 

of 

, Coveied with rock-de- 
bris 

— Cru.'st of, chan^ng. . . . 

, Crust of, fashioned by 

fire and water 

a Delicately adjusted 

machine 

, Density of sun less than 

that of 

, De.st ruction of 

, Destruction of, would 

not affect universe 

.Destruction and reno- 
vation of 

, Destruction of trees 

changes earth’s surf*. . j . . . 


779 

868 


3263 

2889 

1820 

*922 

3118 

1502 

2031 

32.38 

512 

1714 

*923 

1259 

937 

*924 

2961 


28.33 

*925 


2075 

2932 

3154 


EARTH, Elevation and subsi- 
dence of 

Engulfing human dwel- 
lings 

Enriched by materials 

from afar 

, Evolution of crust of 

the 

Feels changes on sun . . 

, Finishing of, for man . . 

, Fire enables man to 

subdue the 

, Firmness of the solid . . 

, Fixation of nitrogen in 

, Formation of 

as in Former ages. . . . 

, Former surface of, re- 
moved.. 

, Fragility of “solid.”. . 

, Fragment of ancient . . 

, Future of, not to be 

sunless 

once a Giant hotbed . . 

.Girdle of 

, Gradual change of 

earth’s surface 

, Gradual distribution of 

mammalia over the 

a Great meteorite. . . . 

, Growing root divide.s. . 

.Growth in structure of 

, Heat of, constant. . . . 

, Heat of interior of . . . . 

, Helium found on 

, Imagined to be hollow . 

, Influence of man upon 

the 


602 

2408 

758 

*926 


216 

2478 

31 


, Interior of, unknown. . 

, Knowledge of 

Once lifeless 

— —.Long duration of 

Lo.><ing heat 

— — , Ix)ss of heat of 

a Magnet. 

, Man appropriates en- 


tire. 


1294 

269 

*943 

1798 

193 


1 

224 


, Man commands w'hole. 

, .Man transforms the. . . 

, Man a univensal dweller 

upon 

, Mechanic, master of the 

Minute to eye viewing 

ing universe 

.Modified by man 

Once a molten mass . . 

, Mortar from depths of 

the 


*932 

*937 

*933 

1105 

*934 

*941 

1234 

1245 

3140 

1525 

3130 

469 

1252 

1321 

1337 

3239 

*944 

458 

882 

*936 

2674 

1847 

71 

3497 

1119 

1054 

2049 

1960 

29()7 

.344 

*9.38 

♦9.39 

14.57 

*927 


2080 

.3535 

2071 

20.31 

2131 


.3199 

2232 

*940 


.3609 


289 

305 

14.30 

2160 

810 

2929 

2278 

476 

476 

2805 

2037 

2.307 

*929 

*930 

867 

2274 

104 

307 

769 

3475 

799 
*931 

800 


— , Motion of the, di.^scov- 

ered 27.59 

..Mountain engulfed in. 2273 

, (Jne sun-spot might en- 
gulf 3116 

Painted in shadow .... 2372 

, Pendulum tells form of 2.532 

, Progeny of one orchid 

would cover 3ti93 

, Progress of, shows pur- 
pose 4.5.3 

, Protection of, by veil of 

vapor 2774 

, Returning fragments of 

the *945 

i^ems dead 15.58 

, No sensible cooling or 

contraction of, in historic 

time 14.57 

.Slow elevation of 

earth’s cru.st 998 

, “The Solid,” proved a 

delusion ^95.5 

Still forming *935 

— , Subterranean forces of, ^ 

never still ‘i' 

,Sun the source of 

life on ,330.3-04 

, Supply of heat within 

the 

, Surface of, a thin cru.st 314 1 

, Swift revolution of the *946 

, Thermal springs bring 

material from depths of the 2904 

, Thickness ot crust of 

the 3416 
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EARTH, Trees of great age 
growing on excavated .... 

, Unceasing change of 

the solid 

Uninhabitable without 

birds 

, Utility of the earth’s 

mass 

• as Viewed from moon. 

, Waste of capital of . . . . 

, Waves of crust of . . . . 

Wrapped in the tail of a 

comet 

. (See also World.) 

EARTH-BUILDIRG Now in 


progress 

EARra-CIRCUIT, Discovery 

of 

EARTH-CRUST Afloat on a 

plastic ocean * 

Carved by water 3 

, Changes in, ceaseless *948 

, Movement of , the 2 

Undermined .’ * 

EARTH-LIGHT on the Moon * 
EARTHQUAKE. Animals 

giving warning of 

Casts mountains into 

sea — Hindostan 2 

Changing level of 

ground . . 

in Conjunction with 

volcanic eruption 2 

, Depth of shock of . . . . 

, District desolated by. . ^ 

, Effect of, on earth’s 

crust 2 

, Elevation of land in. . 2 

Engulfs mountain in 

Java 2 

, Fissures made by 

Followed by pestilence 1 

Heaves ocean w’ave on 

shore . 2 

in Jamaica — Mountains 

rent.... 5 

of Li.«bon. . . j ] 

in Missi.ssippi valley. . •• 

, Mystery of 2 

Piling up waters. ..... 2 

— Produces sense of inse- 
curity 1 

lle.‘«isted by rock 2 

Shakes Man’s confi- 
dence " 

, Shocks of, would ruin 

England 2 

, Subsidence of land in — 

Jamaica 2 

in Sumbawa 

•, Terror of, unconquer- 
able 2 

, V'ictims of, plundered 

by robbers 1 

, Volcano and, in con- 
junction 2 

, Wide-reaching effect of * 

, Wide reach of — Lisbon 2 

earthquakes, Beneficent 

effects of ♦ 

not Cause of caves. ... 2 

Due to collap.se of cav- 
erns 2 

— - Fi.'^sures formed by. . . 1 

, Flexible buildings with- 
stand 2 

— — Hou.ses built to with- 
stand 

Japanese buildings un- 
harmed by * 

- --- Mightier in early times 

, Mountains a defense 

against 2 

Originating beneath sea 2 

, Prediction of 2 

, Provision against .... 1 

;rrT* Widespread 1 

EARTH-SCOLPTORE of 

^/fumtive man * 

earthworks of American 
^ -*UP’^*ud-buiUlcrs 2 

Earthworms, infection 

caused by 1 


EARTHWORMS Making 

choice 

, Power of attention in . . 

EASE, Automatic action 

gains in ‘ 

of Following propensi- 
ties i 

Undesirable for man. . ] 

EAST, Debt of Europe to the 

“ECCE HOMO*' Quoted 1 

ECHINODERMS, Deep-sea. . J 

, Phosphorescence of 

de^-sea t 

ECHO, Distant, of eruption. 1 
ECHOES of Thought in brain ’ 
ECLIPSE, Chromosphere of 
the sun studied unhurt in. 

, Corona of sun seen only 

during 

to be “Hecommenced”. ! 

Stops battle 

of the Sun — Beauty of 

spectacle ’ 

of the Sun — Cau.se of 

superstition ' 

of the Sun — Effect on 

animals 

a Terrorizing spectacle i 

, Total, of sun described 

.Variation of Algol due to 

ECLIPSES Affect the super- 

.stitiou.s i 

^ f’alculated in far an- 
tiquity 

, ('hinese calculations of, 

erroneou.s 

of the Moon 

Pre<licted 

of Sun 496,1842, 

, Sun .studied without. . 

ECONOMISTS Opposed regu- 
lation of labor 

ECONOMY, Animal, prefig- 
ures telegraph 

of Automatism 

: of Fuel 

of Nature — Coral 

of Power 

of Power by substitu- 
tion 

, Volcanic forces part of 

a wi.se 

ECSTASY of Health 

EDDA of Northmen 

EDDIES, Sense of direction 
destroyed by, of diow. . . . 
EDDYSTONE, Oak the model 

for the 

EDEN, Man’s original home 

an 

EDGE, Terror on precipice ’.s. 
EDIFICE of a Hidden builder 
— — Not seen till scaffolding 

is removed ' 

EDINBURGH, Trap-rock of. 
EDUCATION Based on atten- 
tion ' 

Dcvelop.s mental en- 
dowment “ 

, Errors of 

, German vs. Slav in . . . 

, Hopeful re.'^ult of I 

, Instinct independent of 

, Lilieral vs. profe.ssional 

Mainspring of technical 

inve.stigation 

and Man . 

of Man for spiritual life 

, Movements made auto- 
matic by 1 

, Place of language in. . 

, Politics an 

, Progress by scieiit ifi.* . . : 

a Raci.sl test 

, Scientifi •, trainini^ in. , 

, Value of nature-study 

in 

, Vocabulary varies with 

EEL, The Electric 

EELS Credited with spon- 

t ancou-* generat ion 

EFFECT of Alcohol on chil- 
dren 


EFFECT Beyond apparent 

cause *973-6 

• , Cause demanded for 

every 432 

, Cause and, abolished. . 452 

, Cause and, in mental 

phenomena 428 

, Cause and, reciprocal. . 312 

, Cause seen in least .... 437 

, Cumulative, of alcohol 133 

, Cumulative, of photog- 
raphy 2592 

, Dew an, of chilling by 

radiation 3406 

, Earthquake’s w i d e - 

reaching 956 

Exerted at a distance 

from the cause 1844 

, Far-reaching, of earth- 
quake 728 

of Fire on animals. . . . *978 

of Grief or fear 465 

of Heat and cold re- 
sist le.ss *979 

of Human infancy. . . . *980 

, Inherited, of changed 

habits 1487 

of Lightning-stroke... 610 

of Molecular motion.. 397 

of Mountain on rainfall 1225 

, Musical, adjustment of 

organs 75 

, Paralyzing, of intoler- 
ance 1 74.3 

of Practise 2697 

, Progress from, to cau.se 2188 

, Putrefaction within the 

I law of cause and .3032 

. Relative judgment of 

light and .shade determines 

mental 2541 

' , Repeated impulses give 3294 

of Sevrer gas 3662 

, Statements of cause 

. and 1854 

; of .sup>erstition 3324 

! , Te.sts of cause and. . . . 429 

» frf)m Trivial cause. , . . *977 

of True theory of the 

universe ^ .... 3412 

of Tw’o eves on vidon . 3652 

f EFFECTIVENESS of Natural 

implements 1596 

EFFECTS, Motor, in brain 

endure 2883 

I of Earthquakes 957 

. Similar, from opposite 

extreme.s 1172 

, Same cause produces 

unlike 436 

of Volcanic eruption.. 267 

EFFORT Better than promp- 
ting 24 

, Force a reflection of 

man’s conscious 1280 

Nc^eded for excellence. 2403 

, Power of, kept by do- 
ing more than is required. . 1495 

at Recollection. ...... 2241 

EGG, Germ-spot of fowl’s. . . 785 

, New’ton and the 4 

Producing all material 

for the chicken *981 

EGG-LAYING of Poultry in- 
creased bv selection 2025 

EGGS, Numbers of 1620 

! EGO, Conscience an element 

of 597 

EGOISM of Ancient geologic 

world *982 

EGYPT, Ancient cultiir%of . . 804 

.Animals of ancient, 

same as modern 175 

, Monuments in 1022 

, Pigeons bred in ancient 1737 

, Pyramids of, might be 

surpassed 1022 

, Science of early 3008 

, Seeds and plant s of . *983 , *984 

, Spindle of, in Scotch 

highlands 1644 

. Traces of ancient ani- 
mals in 175 




798 


SCIENTIFIC SIDE-LIGHTS 


EGYPTIAN, Potter’s wheels 

of the 2647 

, Ancient astronomical 

knowledge of 264 

, Bow-drill used by. . . . 194 

, Debt of Greeks to. . . . 3022 

, Geological ideas of 

ancient 1359 

EJECTION of Fish from vol- 
cano 1248 

ELBE, The. below Hamburg 1441 
ELDERS, Timidity taught 

young birds by 3441 

ELECTRICITY in Animals. . *991 

, Atomic theory of 1453 

.Chemical affinity and. 100 

Connected with motion 

and life 1305 

Convertible 611 

, Current of, non-cxi'^tent 711 

. Dawning study of . . . . 2920 

.Evolution of, from 

.‘'team *988 

a Form of energy *985 

, Friction a source of. . . 269 

Generated by volcanic 

eruption *989 

Gives new protiuct.s. . . *990 

■ , Growth of discovery 

of 1411 

, Heat and 1048, 1453 

, Heat developed by ... . 1455 

Imponderable 2116 

from Magneti.sm 1755 

, Magnetism converted 

into 3578 

in Aledicine *992 

.Mental force like 2099 

Like mind 2201 

Outtravels sun 944 

a Recent science *980 

, Resemblance of, to lire 1013 

a Result of every 

change *987 

an<l Thunderstorm. . . . 1150 

, Velocity of 3633 

in the Waters 1250 

Widens a.stronomer’s 

view 552 

ELECTRIC LIGHT Magnet- 
ism converted into 3110 

, Progress to 1235 

Scarcely affects germs. 1935 

ELEMENT, Energy the form- 

givinf^ 1021 

, History of water an ele- 
ment in its analy.'^is. ..... 616 

, Incalculable, limits sci- 
ence 2785 

, Phlogiston, the fire. . . 3014 

, Time an, in bacterial 

analysis . 3430 

, Value of least promis- 
ing 3596 

ELEMENTS, Adaptation to 

two 65 

, Atoms the ultimate, of 

chemistry 280 

, Chemical, may be com- 
pounds *993 

, Chemistry stops at. . . . 1964 

, Discord of the 415 

of Earthly substance in 

space *995 

, Frail creatures sport of 3681 

, Life not in material. . . 1903 

in Other suns *994 

, Perhaps all, one 3552 

, Phrenology ignores.. . . 2597 

, Primary 1524 

of Terror accumulated . *996 

of Tbelne and strych- 
nine identical 1873 

.Three nfecessary, from 

8un. 3305 

, Two, of value in scien- 
tific theory 3381 

.Variety of nature 

wrought from a few 3623 

ELEPHANT, Domestication 

of noo 

in England 3279 

■ in England and France 2040 


ELEPHANT, Intelligence of. . 1724 

in Northern Europe. . . 1536 

Preserved in iceberg . . 2554 

in Process of extermin- 
ation 605 

Once ranged in England 1307 

, Remains of, entombed 519 

, Submission of 179 

ELEPHANTS in Northern 

lands 2013 

ELEVATION of Bed of Nile. *997 

of Continents 3278 

of Earth 932 

of Land in earthquake 3025 

, Slow, of earth’s crust. . *998 

. (See also Eakth; Up- 
lifting.) 

ELIMINATION, Beauty of 

works of art due to 238 

of Imagination 1571 

ELK, The Fossil Irish 1282 

.The Irish 3165 

the Irish, in England 

and France 2040 

ELKHORN, Wedge made of. 2694 

ELL, Derivation of 2130 

ELLIPSE, Circle, etc., merge 

into each other 2458 

.Path of pendulum 

changed to an 669 

EMANCIPATION, Commo- 
tion attends 1538 

EMBLEM of Divine fulness. *999 

of Speed of thought . . . 3633 

EMBRYO Shaped by viewlc.^-s 

artist *1000 

EMBRYOLOGIST Welcomes 

evolution 650 

EMBRYOLOGY, Correspond- 
ence between, and geology 669 
EMBRYOS. Likenes.s of. ; . 1952 

EMERGENCY, Preparation 

for unseen 1496 

EMISSION THEORY of 

Light 731,1062,2511 

EMOTION, Achievement 

grander than 686 

, Development depend- 
ent on *1001 

, Field for .study of *1002 

, Insensibility to pain 

under strong 3150 

, Intellect vs 1613 

Makes man insensible 

to pain 1995 

Manifested through 

body 1824 

, Stres.s of, makes past 

seem distant . . 3255 

, Sympathy with pic- 
tured 3349 

, Thrill of, gives sense of 

reality 1130 

EMOTIONS, Nature stirs var- 
ied human 2375 

EMPEDOCLES, Nature un- 
derstood by 2334 

EMPEROR of China buries 

burning-glass 3323 

EMPHASIS in Reading .shows 

sense of words to come. . . 2728 

EMULATION Has a noble side *1003 

, Universality of 3561 

ENCLOSURE of Land pro- 
motes fore.st growth 2049 

ENCOURAGEMENT. Cruelty 

easily developed by 705 

END, Beauty an, in the Di- 
vine Mind 327-28 

, Beginning interpreted 

by... 346 

, Choice among methods 

of reaching a single 490 

, Man the, of evolution. 346 

, Mean.s’ valued in pro- 
portion to 3579 

the Measure of utility. 3572 

, Ornament an, in nature 324 

Sought in secondary 

instruction 1834 

, Truth ail. for itself. . . . 3582 

, Various axljustments 

accompliuh single 3528 


ENDEAVOR, Growth with- 
out 3185 

, Resolute, needed to 

overcome bloodthirstiness. 1519 

for Utility 3678 

ENDOWMENT. Conditions 

experience *1004 

, Education develops 

mental 970 

, Marvelous, of speech. . 240 

ENDS, Adaptation oi means 

to 51, 2829 

, the Highest man serves 

distant 1513 

, Material, not supreme . 971 

and Means in science. *1005-6 

. Movements in reference 

to ^295 

ENDURANCE, artificial stone 

lacks 1758 

a Growth *1007 

of High temperatures 

by human body *1008 

, Human, of all climate.s. 1181 

, Physical, without food . 2880 

with Stupidity 417 

of the World 3079 

ENEMIES of plants escaped 

by migration *1009 

, Production of crops by 

destruction of 2769 

Unable to approach un- 
seen 171 


ENEMY, Nervous system an 

ally, not an 745 

, Protection by weaken- 
ing 287 

ENERGY, All, probably one. . 3552 

, Application and direc- 
tion of 3674 

, Battery a store of *101 3 

, Chemical 2687 

, Conception of, difficult. 1546 

, Conservation of 

611-14, *1020, 2579, 3546 

Directed by mind 3733 

, Earthly, derived from 


, Electricity, a form af. . 985 

Expended to heat hu- 
man body 1458 

and Force discriminaterl *1011 

the Form-giving cle- 
ment *1021 

, Indestruct ibility of ... . 1024 

, Infinity of. 1656 

amid Inhibitions the 

highest mental type *1010 

, Machine distributes.. . . 2001 

, Manufacture of, im- 

pos.sible *1014 

, Measurement of 2127 

of Molecules 2682 


Required to hold ga.scs 

together in water *1018 

a Result of food 1268 

, Seeming waste of *1019 

, Stored, of Sun 2331 

of Sun seemingly undi- 

minishcii *1017 


, Thunderstorm the re- 
lease of stored 3428 

of Universe at last ex- 


pended 

, Unlocking of 


3564 

976 


, Will draw.s on latent, 

inthebotiy 3674 

ENERVATION. Hopeless, of 

character 308.,- 


ENGINES, Heat, constantly 

- improved 

, Horse a mighty 

ENGINEER, (-ap and coat as 

Burning guise of ... 

, Mind the, controlling 

the mechanism 

ENGINEERING Feats of an- 
tiquity 

of Nature 

, Time no object in, feats 

of antiquity 


1297 

1509 

1.'j56 

390 

♦ 1022 
2132 

1022 
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ENGINE’ROOM, Drudgery 

of, lessened 909 

ENGIS SKULL. No mark of 

degradation in 3122 

ENGLAND Called “Albion" 

from chalk cliffs 1734 

, Chalk-beds of 1734 

, Exhaustion of Eng- 
land’s coal 795 

, Sunken fir-trees of ... . 3279 

, Transformation of, 

through discovery of coal. 3461 

, Union of England and 

France 3172 

, Weavers and spinners 

of 1754 

ENGLISHMAN Founds 

Smithsonian Institution. . . 362 

ENGRAVING on substance of 

brain 651 

ENJOYMENT Conducive to 

benevolence *1024 

by illusion *1023 

of Nature expres.sed in 

poetry *1025 

ENLARGEMENT of Thought 

by study 3422 

ENNUI, Scientific study over- 
comes 3270 

ENTERPRISE, Newspaper . . 2414 

of Primitive man 1717 

ENTHUSIASM for Science. . . 2653 

, Self-sacrificing 2565 

of Young naturalist. .*1026-7 

ENTITIES, Ultimate, un- 
known 1963 

ENTOMOLOGIST Deceived.. *1028 
ENVELOPE of Sun cooler 

than central mass 3395 

ENVIRONMENT. Adaptation 

of color to 47 

, Adaptation to changes 

of., *1029 

, Adaptation to. 56, 57, 58, 60, 61 

, Adaptation t o — 

Birds 46 

, Adaptation to — D( gs. . 57 

. Adaptation to — Ka n- 

garoo 58 

, Adaptation to — Man . . 62 

.Adaptation to — SI th. 60 

, Adaptation to — Whale 61 

— — , Adjustment of organ- 
ism to 74 

, Affecting man *1030 

alone does n o t <1 e - 

velop Genius *1031 

and Heredity 1480 

and Mind 1110 

Artificial, a bondage. . *1032 

, A.ssimilation of color 

to 242 

, Bird's correspondence 

with *1033 

, Cannot originate adap- 
tation *10.34 

— — Changed by Evolution. *1035 

Changed by man 1036 

, Change of Eyes to suit 462 

, Civilized man masters 2036 

.Contact with .‘sinful... 1038 

, Corre.spondence with. . *1036 

, Favorable or destruct- 
ive 183 

, Increasing harmony 

with 2041 

■ , Life moulds 1899 

, Limited 3481 

, Man makes new 2071 

a Predisposing cause of 

disease 1483 

, Reaction of, on man . . 2825 

, Relations of animal to . . * 1037 

*” — , Science dependent on . . 2979 

Self in relation to 3055 

.Spiritual *1039 

Suitable, a necessity of 

We *1040-42 

. Study of, for animals. . 174 

3445 

ephemera, Lakes transi- 
tory as 1806 

epidemic at Maidstone . . . 2045 


EPILEPSY, Hereditary, in 

guinea-pigs 1485 

EPOCH, Created by great dia- 

coveries *lt)43 

, Depositsof Glacial .... 2859 

— r- , Etiological, in m e cl i - 

cine 1.38 

the Glacial 1536 

.Glacial, alternating 

with tropical period 519 

, the Glacial — Italy .... 1.542 

, the Glacial — Switzer- 
land 3.309 

, the Glacial, unexplained 2.321 

, Mystery of the Glacial 2322 

(gee also Glacial Ki'orii.) 

EPOCHS Are breaches of con- 
tinuity *1044 

, Prolific, in geologictime 2755 

, Unity of tendency of 

certain 3551 

EQUALITY, Mental, a de- 
lusion *1045 

of the Sexes 2646 

EQUATION, Personal, in ol>- 

servation ;•••-. 1 6.3 1 

, Personal, in science. . . 1125 

EQUATOR, Future of hu- 
manity under . .507 

, Snow-line highc.st un- 
der 19.57 

, Winds from the 2176 

EQUILIBRIUM, Muscular 

sense of 3072 

of Nature *1046 

EQUINOXES. Prece.s.sion of 3215 
EQUIPMENT of Birds for de- 

struclion *1047 

EQUIVALENCE of Forcce.. *1048 
EQUIVALENT of Heat in mo- 
tion 1460 

ERA, Dawn of new . 726 

, Formation of rocks in 

the present 1311 

ERECT POSTURE not at- 
tained by Orang 1178 

ERMINE, Colorat ion of the . . 47 

ERODING, Action of the 

wind 2685 

EROSION, Atmospheric, of 

the Matterhorn .3696 

by Sand-laden water. . *1049 

— , Variety of 3603 

ERROR, Atmo.sphere once a 

source of 274 

, Authority used to sus- 
tain 292 

of Claiming too much. *105.5 

. Columbus aided by an- 
cient 764 

.Cumulative result of .. *1050 

.Definite, more help- 
ful than indecision *1051 

. Honest, leails to know- 
ledge *1052 

ln.separable from in- 
vest igat ion * 1 0.5.3 

Magnified in popular be- 
lief *1051 

as to Sun’s distance. . . 2547 

. Truth may appear 

amid a flocxl t>f 2734 

once Universal *1056 

ERRORS, Ancient, in 

science 218 

of Educators *1057 

of Equipment 1893 

.Truth the outcome of 

many .3394 

in Woman 'sculture.,3755, 6007 

ERRORS OF SCIENTISTS 

, Hog among ruminants *1058 

, All Nebulai thought re- 
solvable *1059 

, Satellites denied to 

Mars *1060 

, Comets “ Visible Noth- 
ings" *1061 

, Emission theory of light * 1 062 

.Meteorites denietl .... *1063 

Sun's distance *1064 

, Herschel recants former 

views *1065, *1073 


ERRORS OF SCIENTISTS 

, “Bone-soup theory" . . *1074 

, Geological catastroph- 

isrn *1075 

.The Will a separate 

faculty *1076 

, Igneous and aqueous 

rocks confused *1077 

, “Living Creature-s" on 

the sun *1078 

, Herschel’s Conception 

of the sun *1066 

, Liebig on fermentation *1067 

, Motion of light thought 

timeles.s *1068 

, Newton on reflection 

and refraction *1069 

, Newton, Linnajus. etc. *1070 

, “ Phlogiston". .*1071-72, 1466 

ERUPTION, Distant echo of 1771 

, Effects of volcanic .... 267 

of Krakatoa 920, 1694 

, Lightnings attend vol- 
canic 996 

of Monte Nuovo *1079 

, Shock of earthquake 

and, of volcano simulta- 
neous .3666 

of Vesuvius 

996, *1080-81, 1301 

. Volcanic 989 

ERUPTIONS of Etna 284.5 

, Fish in volcanic 1248 

, Mountains piled by vol- 
canic 2278 

, Similarity of volcanic . . 823 

, Steam the motive pow- 
er of volcanic .3023 

— * — , Volcanic, eject plant.s . 2619 

ESCAPE of Useless insects — 

Plants 3.577 

ESKIMO, Boat of 1783 

Curved knife of the 1751 

, Grip of, scraper 3443 

, Inclined-plane made by 

the 2694 

, Sagacity of, dogs 2946 

ESKIMOS, Binding with raw- 

hide among the 49 

, Bows tightened by . . . . 3285 

, Cave-men compared to 360 

, Inventors of the lamp. 360 

, Substitutes for floats 

among 1759 

ESQUIMAUX, (See Eskimos.) 
ESSENTIAL, Camel the, of 

patriarchal life 2062 

E^SNTIALS Gra.'^ped by 

early geologist s Ill 

of Psychology not new. 2788 

ESTIMATE, Nature sur- 
passes human 3377 

, Popular, reversetl by 

science 912 

ESTIMATES, Different, 

from same height 2858 

, Early, of living organ- 
isms inadequate 80 

ESTIMATION of Science not 

In' mere utility 2998 

ETERNITY, Serpent a sup- 

posetl emblem of 2943 

, Suggestion of *1082 

ETHER in Ancient philoso- 
phy *1084 

.Clearness of celestial. . 518 

, Incompatible qualities 

in 829 

, the Luminiferous — 

Meilium of light 1.52 

, Luminiferous — Motion. 2257 

, Luminiferous — Prop- 
erties . . . ., 2459 

, Luminiferous — a solid . 3,559 

, Luminiferous — Theory . 1160 

Pervades all boilies.. . . *1083 

, Properties of 21 16-17 

7 . Space filled with Lumi- 
niferous 3157 

.Stars visible only 

through 2459 

ETHICS .A.-ssociated with re- 
ligion *10S.5 
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ETHICS and Conduct 2981 

.Psychology surrenders 

problems to 1001 

ETHNOLOGY a Guide to the 

birth of invention 2753 

ETNA, Eruption of 3247 

, Measurement of 6 

, Miles of rock ejected 


ETYMOLOGY, Perplexities of 2564 

, tributary to psychology 1508 

EUCALYPTUS, lleight and 

girth of, tree . HO 

on the South American 

pampas 2340 

“EUREKA,” the, of Archi- 

mctles 1693 


EUR I PI D E S, “(Eneus” of. 


mentions lodestone 2008 

EraOPE, American currant 

in ; • 3035 

, Arctic animals in 

Southern 164 

, Barbarians of ancient 309 

, Civilization from with- 
out coming to 501 

, Climate of 523 

.Climate of and of 

America 3371 

, Debt of to the East . . . 739 

, Destruction to, from 

Asia 310 

, Gulf Stream moderate 

climate of 1417 

, Mildness of climate of 2176 

— More stable than Amer- 
ica 154 

, Stars once visible in., . 3222 

, Tropical animals in. . . 1536 

, Von Buch traverses.. . 818 

EUROPEANS among Barba- 
rians 3288 

EVANESCENT, THE, endur- 
ing record of the 2843 

the Enduring record of 

— Ferns in coal 1231 

. the Enduring reconl of 

— Leaf-tracery in rock .... 1864 

, the Enduring record of 

— Pompeii 3097 

EVAPORATION of Solids. . . 3540 

EVENT, Di.scovery of Amer- 
ica not an Isolated 851 

EVENTS, Concurrence of, 

advance a.stronomy 579 

, i:>uration estimated by 

succe.s.sion of 1878 

, Nearness of time as- 
cribed to public 2396 

, Savages distort facts of 

recent 2957 

EVERYTHING Said by 

some one somewhere 2733 

EVIDENCE that Chalk is an 

ancient sea-bottom ♦1089 

, Force of circumstan- 
tial 767 

, Circum.stantial may 

equal demonstrative 767 

of Design — Eye 783 

of Design in fertiliza- 
tion of orchids 784 

Finally accepted 1063 

of Gradual change. . . . 2231 

of Human handiwork. 790 

, Lack of, no impeach- 
ment of evidence 1804 

, Lack of, not disproof. . 1625 

of Man’s recent origin. 2043-44 

of Mental growth. . . . 1747 

of Meteorites rejected. 1621 

Multiplies for willing 

minds *1086 

, None, of spontaneous 

generation 1343 

, None, of tribes without 

religion 2872 

of Phosphorescence in 

deep-sea animals *1087 

of Preoccupation 286 

of Purpose in mind.. . 788 

o f .S e 1 f-«l c t e r m i n i n g 

power *1088 [ 


EVIDENCE, Silent, of dense 

agricultural population . . . 2272 

the Test of science 1612 

, Untru.st worthy *1090 

of Vanished civilization 2493 

, Will may shut out 1621 , 3739 

EVIDENCES, Geological, of 

Life in the Past 1499 

of the Work of an an- 
cient stream 148 

EVIL, Avoiding through love 

of good 1328 

, Cure by opposing 1980 

, Evolution of 1106 

, Explanations of mys- 
tery of 817 

, Gooil from seeming 957,1392 

■ Held in suspense 3341 

, Menace of 1904 


, Moral, a universal fact . *1092 

, Mystery of — Insoluble 2683 

, Mystery of — Plato, etc. 2316 

Overcome by good*1091, *1093 


, Permissions of moral . . 529 

Points the way to bet- 
terment 869 

, Power of, limited 2669 

, Problem of moral 2736 

, Reason working for. . . 2830 

Spread with good in 

seeds 2020 

, St ruggle against 577 

EVILS Averted by Nature’s 

compensation 3523 

, Banded, most deadly . . 3649 

EVOLUTION not Accounted 

for *1103 

not Atheistic *1104 

, Atomic 280 

of the Cabbage 1667 

not a Cause 227 

Change.s its course *1096 

Con.sistent with crea- 
tion *1097 

, Consummation of 3777 

, Convergence of sciences 

upon 650 

of Degradation. ...... 763 

, Design in 785 

of Earth’s crust *1105 

of Electricity from 

steam 988 

, Endless material 2990 

of Evil *1106 

of Evolution *1107 

Exalts humanity 

*1098,2552 

, Family the master- 
piece of 1201 

out of Focu.s *1111 

a General law *1094 

Give.s new i>erspective. 3431 

of Heat from sun 769 

, Humanization of 1645 

. Indications of, in or- 
chitis 684 

, Interpreted as blank 

materialism *1099 

, I n vol ves many element. s 3265 

-, Involves more than 

natural selection *1100 

of Language — Com- 
parative philology *1108 

of Language conceded 1830 

, Limited 1886 

-, Limits of doctrine of. . 1974 

, Man co-operates with . . *1101 

, Man the crown of 2068 

Man the end of 346 

, Material 2990 

— '—.Materialistic *1102 

.Mechanical, of con- 

scioi).Hne.s.s 2100 

of Mind 1730,2208 

in the Mind of a child. 1095 

of MotherhcKKl 2251,3267 

, Motherhood the great 

work of 2252 

— — , My.stery behind 2309 

Mystery of 2317 

Order <if, reversed 2463 

“ - — of PliG.sphore.scent or- 
gans *1109 


EVOLUTION a Pillar without 

a capital 

as Prophecy 

of Sciences 

of Speech may lead to 

Telepathy 

a Study for the nursery ’ 

, Triumphs of 

of Writing 

EXACTNESS of Great pyra- 
mid not attainable by com- 
pass 

, Minute, of measure- 
ment 

of Movement 

of Newcomb’s observa- 
tions 

of Photograph ' 

, Utility compels 

EXACTNE^ OF SCIENCE 

Astronomy 

.Combustion ’ 

, Disinfection ' 

.Disregard of ' 

, The Footpound 

, Gradations of species . . 

, Gravitation 

, Halley’s comet 

, Kepler 

, Light 

.Location of specimens. ' 

, Measurement of vision . ’ 

. Minute displacement of 

Sirius ' 

, Newton ' 

, Parallax of stars 

.Pasteur ‘ 

, Salmon’s leap ■ 

.Spectrum ' 

, Spectrum of Sun 

, Spectrum of Vega 

, Spontaneous generation 

, Velocity of light ’ 

, Water-analysis ' 

EXALTATION, Height gives 

sense of 

by Influence of higher 

intelligence 

, Peril in 

, Spiritual, of man 

EXAMPLE, Soap-bubble the 
choice.st, of interference of 

light waves 

EXCELLENCE, Prowess and, 

not coextensive 

EXCEPTION, Christianity 
demands no, to law. ...... 

Is man an, to Unity of 

Nature 7 

, Water an, to law of 


expan.sion 
EXCESS of Concentration. . . 

of Increase ' 

, Pain due to 

, Re.sult of alcoholic. . . . 

EXCHANGE of Functions 

among vital organs 

EXCITEMENT an Aid to 

faith 

.Bodily activities 

aroused by 

May vitiate evidence. . 

, Savage requires 

EXCITEMENTS, Accumula- 
tion of 

EXCLUSION of Air quenches 

fire 

of Bacteria helps sur- 
geon 

, Possibility of 

from Scientific system. . 

EXCRETION, Thought not 

an 

EXCUSE, Intoxication no, 

for crime • 

EXEMPTION, Increase by 

from attack . . ’ 

from Restraint 

, (See also Fuekdom.) 

EXERCISE, Heat of body 

lost in 

EXERTION Creates new sup- 
ply of heat 
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EXERTION Secures increased 

supply 2697 

, Sustained movement 

with slight T 2285 

EXHALATIONS, Deadly, of 

volcanoes. 1177 

EXHAUSTION of England’s 

coal 795 

of Fuel 1450 

, Nerve-force capable of 2406 

, Renewal after. ti, . 2873 

EXISTENCE, Brevity of hu- 
man 1167 

, Present, of images of 

memory 1568 

, Ross confident of the, 

of deep-sea life 352 

j Struggle for — Glass 

animals 532 

, Struggle for — Parasites 3256 

. (See also Life ; Strug- 
gle FOR Life.) 

EXPANSION explained. .393 *1132 

, Force of, resistless 1292 

, Force of gunpowder in 2228 

, Power of 2670 

, Power in, of iron 1404 

, Refrigeration by 2856 

, Unequal, of glass. *1134 

, Water an exception to 

law of 3698 

of Water in freezing. . . *1133 

EXPECTED. THE, lUusions 

due to seeing 1563 

, the Witness sees 1548 

EXPECTATION, Result be- 
yond 2902 

of Science verified *1135 

EXPECTATIONS of New in- 
vention *1136 

of Naturalists disap- 

pointeci *1137 

EI&EDIENCY Distinguished 

from morality 2243 

EXProiTION, “Transit of 

Venus” 2672 

EXPENDITURE of Blood ... 675 

Profuse, in nature *1138 

EXPENSE of Modern steel 

guns 2225 

EXPERIENCE, Accumulated 
as.sociation8 from long .... 1154 

, Bees learning by *1139 

, Character known by . . 2783 

Compared with reflec- 
tion ! 2787 

Compels to reluctant 

doubt 2146 

, Conceptions founded on 578 

Conditioned by endow- 
ment 1004 

— , Difficulty of learning by 837 
the Foundation of re- 
membrance *1142 

Ila-s taught caution. . . 1207 

^ , Inability to learn by.. . 169 

Includes the laws of 

Mind ... *1140 

, Individual, not the 

limit 1508 

, Infinite conception 

from finite 576 

— — , Learning by, a proof 

of mind *1141 

Not the measure of pos- 
sibility 3782 

— , Ours not the limit .... 3206 

.Plainsman’s first, of a 

hill 3625 

to Prove matter eternal . 89(j 

— Recent, best remem- 
bered. 2148 

Science enforces lesson 

1793 

■. the Starting-point of 

science ♦IHS 

EXPERIENCES, Feeling a 

„ sum of 1217 

experiment, a Barbarous 

— Grotto del Cane 272 

Changes theory *1144 

Confirms theory — Tel- 
escope *1145 


EXPERIMENT Confirms the- ' 

ory — Plants *1146 

Confirms t h e o r y — 

Sinking of well *1147 

, a Disastrous — Alcohol 

in bread 136 

, Errors of 1893 

, Errors settled by 545 

E.sscntial to scientific 

investigation 2986 

of Faraday 3110 

The Florentine ” 2.387 

Furnishes test 1637 

, Growth of Coral shown 

by 1410 

, Huber’s — Ants 209 

Illustrating pressure in 

deep-sea 2722 

, Investigation of forces 

effected by 624 

of Passing light 

through iron-filings 2521 

with Molten iron 2386 

, Rapid multiplication 

of bacteria defeating 3430 

Nece.ssary to Science. . *1148 

, Observation, theory. . . 438 

Refutes ancient theory. 1149 

for Restoration of life.. 1881 

, Uumford’s — Heat from 

friction 1466 

Superior to €>rdinary 

observation * 1 1 50 

. the Test of theory 3402 

, Theory must point way 

for 3402 

, Theory proved by ... . 3410 

— _ (jnce thought degrad- 
ing *1151 

. Value of 912 

, Vast result from small . 2893 

Verifies hypothe.si.s. . . . 1528 

EXPERIMENTER D i f f e r .s 

from observer *1152 

EXPERIMENTERS, Germs 

evade 1 368 

EXPERIMENTS, Conchi.Mons 

from 1274 

.Cumulative *11.53 

on Deep-sea animals. . 832 

of B'rcnch Academy. . . 1264 

, Pasteur’s care in .... . 1124 

, Place of, in science. . . . 2607 

of Schwann 2810 

EXPERT Alone can secure 

needed <lata 159 

— — , Intuition of 1154 

EXPLANATION, Aimless va- 

riat ion not an 809 

, Attempts at, of obliga- 
tion vain 2436 

Carrying a difficulty 

farther back — Origin of 

life 2.308 

, Cla.ssification is not . . . 3317 

of Discrepancies reveals 

new laws 182 

, no, of con.^ciousness. . . 2.313 

, no, of memory 2313 

, First ,of magnet ic power 3146 

of Loss t>f power of 

speech 3 149 

, Mechanical, of life finds 

limit 366 

Science has no, of life. 716 

.Science has no, of 

memory 1967, 2313 

.Science has no, of 

vital force 1916 

.Scientific, often mere 

restatement 2325 

of Scientific fact by su- 
perstition 3328 

a Statement of grander 

fact 3762 

of Tendency to idol 

worship 2435 

EXPLANATIONS, Makeshift, • 

of nwstery of evil 2316 

.Tentative 1794 

EXPLORATION of Ancient 

geologic lahd.s *1155 

or the Deep sea. .*11.56, 2907 


EXPLORATION of the 

Heavens — Herschel 3171 

, Trivial, of earth’s in- 
terior 1966 

EXPLOIT, Agassiz rivals, of 

Cuvier 2842 

EXPLOSION of Gunpowder 

without air 2228 

vs. Implosion — Pres- 
sure in deep sea 2722 

, Mechanics of 1313 

EXPLOSIVENESS of Niter 

demonstrated 839 

EXPLOSION of Volcano. ... 107 

EXPORTATION of Products. *1157 
EXPOSITOR, Science the 

- great 3011 

EXPOSURE, Fluid .silk hard- 
ening by, to air 3723 

EXPRESSION, Feelings man- * 

ifested by 1219 

, Natural language of. . 1824 

of Pleasure and pain . . 2630 

EXTENSION of Individual- 
ity *1158 

of Knowledge *1159 

of Knowledge leads to 

higher faith 2870 

of Language 1829 

of Mental horizon 1.508 

of the Sp)ectrum *1161 

of Suggestion *1160 

, Thought and feeling 


EXTENT of Migration of 

birds 2174 

Compared with height 

of aurora 2766 

EXTERMINATION of Ani- 
mals 505 

by Diversion of sup- 
plies *1162 

. Bilxeess of increase 

tends to 1129 

of Game by modern 

weapon.s *1163 

of Plant by plant *1164 

, Sudden, of ('oypu .... 1615 

EXTINCTION of Apes ... 212 

of Bison .. *1165 

of Choice animals 796 

of Other suns *1166 

of Species *1168 

of our Sun *1167 

of Waves by interfer- 
ence 1933 

EXTRACTION, Wild dogs of 

European 898 

EXTRAS, Printing of 2414 

EXTRAVAGANCES of Na- 
ture *1169 

EXTREMES of Heat and 
cold in South Africa. 637 

.Meeting of *1170 

Opiwsite, have like 

effects *1172-73 

of Temperature *1171 

EYE, Adaptation of. a u t o - 

matic 77 

Complete before man’s 

ereation 3048 

, (^riticisin of the human 700 

— — , Delicacy of 2525 

, B'i.sh with divided ... 65 

I'ormcd by converging 

growths 783 

.Imperfect achroma- 
tism of *1174 

, Imperfections of the . . 1592 

, Involuntary closing of 

the 392 

, Photoirrai)hy pictures 

stars invisible to the 2594 

, Photography surpasses 

the human 250 

, Practical |>erfcclion of 

the . 1960 

.Ready motion of — 

Wide vision 1958 

Surpa.sses camera .... 3656 

.Telephone anticipates 

the 3.367 

Tells only of light 2408 
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EYE, Vibrations caught by . . 758 

EYELESSNESS of Deep-sea 

organisms 2587 

EYES, Atrophy of, due to 

disuse 281 

of Blind fishes 752 

of Cave-fish atrophied. 2531 

Changed to suit en- 
vironment 462 

of Deep-sea animals.*! 175-76 

Differ m perception of 

color 1174 

, Effect of two, in vision . 3652 

.Joint action of, lo- 
cates objects 1979 

of the Mole atrophied. 2696 

, the Mole has true 1991 

and wings 754 

F 

FABLE Founded on fact *1177 

, Origin of, of mermaid.. 2151 

FABLES about Orang *1178 

FABRICS, Primitive, the des- 
pair of imitators 3358 

, Tracery of, on glass . . . 3795 

FACE of the earth changed . . 2282 

Seen in artist’s few lines 2206 

FACILITY Becomes a snare. *1179 

FACT, Bondage of 394 

, Causation, of conscious- 
ness 427 

• , C i c e r o’s descriptions 

true to 1670 

, Consciousness dead to 

ever-present 602 

, Consciousness the fun- 
damental 2828 

of Consciousness — 

memory 1967 

Contradicts reasonable 

theory 2355 

Distorted by imagina- 
tion 1570 

, Early records of scien- 
tific 2845 

, Explanation a state- 
ment of grander 3762 

, Fable founded on 1177 

, Logic disregarding .... 762 

, Moral evil a universal .. 1092 

Needed to correct theory *1180 

, Popular belief founded 

on scientific 1607 

, Science demands the 

test of 3410 

, Scientific, basis of 

strange tale 1570 

.Scientific, superstitious 

explanation of 3328 

— ■ , Some external, corre- 

sponds to normal .‘sensation 3064 

Surpas.ses theory *1181 

, System in conflict with, 

abandoned .3499 

and Theory 3396 

, Theory confirmed by . . 3400 

, Verification in the 

world of 3389 

FACTS of Astronomy surpass 

poetic fancies 1552 

, Classification of, not 

explanation 3317 

, Common, not noted 

by consciousness 1190 

— - — in Consciousnc.s.s, but 

unheeded 3664 

Contrasted with theo- 
ries of science *1182 

. Dealing with, di-^pels 

illu.sions . *1183 

, Decisi<jn must be upon 344 

, Deci.sion of science 

waits for 2740 

of External world *1185 

— •—, False Theory blinds 

men to 3401 

, Genius coordinates ... . 856 

, Law an observed order 

of 1837 

, Materialism gives no. . 2099 

May be tested one by 

one *1184 


FACTS, Mystery surrounds, of 

science 2339 

in Newton’s possession 731 

of Past in frame of 

present *1186 

, Psychology begins with 2787 

, a Record of dead 3008 

Remain when theories 

perish 3393 

, Retention of 3414 

, Savages distort 2957 

of Science not to be 

feared *1187 

, Thoughts and feelings 

fundamental 2828 

, LUtimate, of life 1919 

FACTOR, Fire a, of civiliza- 
tion 1236 

FACTORIES. Child-labor in 

British 180.3 

FACTORS of Decision 2454 

FACTORY SYSTEM Ante- 
dates steam 1754 

, a Necessity 1754 

, a Result of invention . . 1044 

FACULTIES of Phrenology 

are virtually persons 1819 

, Power of higher more 

persistent than of lower.. . 2676 

, Substitution of 3287 

Unused but persistent. *1188 

FACULTY, Mathematical, 

lacking among savage.s. . . . 1713 

of Observation trained. 972 

of Plants 2295 

, no Single, competent 

to the work 1819 

Theory of mental 

action 3407 

— — , Will once deemed a 

separate 1076 

FAILING. Illusion a common 355 
FAILURE Accompanying de- 
velopment *1189 

, Capacity of 2673 

, Compensation for, of 

coal-supply 1465 

of Fatalism inevitable. 1209 

of Generalization 850 

through Lack of will. . *1192 

of Memory *1190 

of Past hypotheses.. . . *1191 

to Teach humanity. . . . 505 

FAILURES, Herschel un- 
daunted V>y many 1346 

Pave the w'ay to suc- 
cess *1193 

Resulting in .‘.uccess. . 1408 

FAINTNESS, Imagination 

producing 1580 

of Mental iinpres.sion. . *1194 

FAIRY-LAND of Ice 1532 

’‘FAIRY RINGS” Ascribed 

to witche.'j, etc 3325 

FAITH Demanded in philo- 
sophic creeil ... 248 

, Excitement an aiii to. . 1 130 

. Extension of know- 
ledge lea<ls to higher 2870 

. Fir.st law of motion re- 

veale<l to scientific, only . . 1544 

in Law leads to new di.«i- 

coveries 2312 

Opposes materialism. . 1.505 

of Science *1195 

, S c i e n c e founded o n 

*1196. 2985 

, Science teaches need of *1197 

FAITHFULNESS through All 

thing.s *1198 

, Camera has absolute . 1571 

FALCON, Coloration of 

— Greenland 47 

FALCONS of the Sea . . 816 

FALL of Apple not yet ac- 
counted tor 1400 

.Cause of, forgotten... . 2144 

of. Meteors on the sun. 2162 

, Hi.se and, of lands. . . . 2922 

of Stones from the sky. 1063 

Upwards 1849 

FALLACIES Regarding ‘ free 

labor” '. 1803 


FALLACIES of Scientists. . . . 1263 

FALLACY of the Absolute- 
ness of species 3163 

of Identification 1548 

of the Intellect 3071 

FALLIBILITY of Newton. . . 1062 

FALSENESS of Cramming 

system 2141 

of Materialists’ analogy 2103 

of Popular theory 3020 

FALSITY of Spencer’s alter- 
natives 3390 

FAME, Brevity of human . . 109 

and “ Honor” 1635 

, Scientific, surpasses 

that of warriors and kings 3332 
FAMILIES, Insanity in royal 1675 
FAMILY, Difficulty of at- 
taining true, life 831 

Educator of man- 
kind *1200 

Foundation of social 

progress *1201 

Goal of evolution. .1210, 2015 

.the Human, en dures 

throughout the year *1202 

Part of self *1199 

Relieves individual . . . 3263 

the Unit of society. . . . *1203 

FAMILY LIFE, Beginning of 1202 
Favored by ancient in- 
dustries 1644 

FAMINE, Parasites have 

brought, to man 3256 

, Re.sources a g a i n s t , < f 

Ants *1204-5 

FANCY, Creatures of 695 

FAN-PALM Makes the home 

of a pe<mle .62 

FANTASIES of Comparative 

method of psychology. . . . 2784 

FARADAY, Discovery by, 
of magnetic induction .... 1755 

, Experiment of — Mag- 
netism 3110 

Produces electricity 

from magnetism 1283 

, Reply of, a.s to utility. 3578 

FARM-CAkT, Primitive 3726 

FARMER, Hawk the ally of. . 3621 

FARMING of In.sects *1206 

FARMS, Indigo, abandoned. 1626 
FASCINATION of Alaskan 

glaciers 317 

of Botany and astron- 
omy • 416 

, Fatal, of lighthouse for 

birds 370 

— - of Flame *1207-8 

FAST, Sustenance stored in 

body for long 3343 

FATALISM, Failure of. in. 

evitable *1209 

FATE Awaiting our sun. . . 1 166 

.Bees unwarned by 

others’ 3427 

FATES, the Three 159.5 

FATHER, Son a worthy suc- 
cessor to honore<i 1482 

, Son liegins where, ends. 1821 

FATHERHOOD Essential to 

family life *1210 

- of God— Vedas *1211-12 

.Little, among wild 

mammalia ill! 

. Nature’.s training for. . .36»8 

FATIGUE Diminished by 

habit 1962 

Requires exertion of 

the will 2290 

FAULT, Wa.sp .starts fresh 

w'hen at 1 ' 

FAUNA, no ( 'lose resem- 
blance to geologic *-d6o 

of the I)eep sea 

, First proof of decp-sca .. 2701 

. Range of — Climate.. . . *li-l’> 

of one Region overlaps 

that of another 

of the Sea 2444.3484 

FAWN, Strategy of deer pro- .« 
tecting 3240 
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FEAR. Civilization removes 

occasion for 510 

Drives fish into air ... . 2293 

, Effect of 465 

Hereditary 3376 

of Man not instinctive. 2410 

of Man by lower ani- 
mals *1214 

without Reason *1216 

a Result of intellectual 

confusion 3327 

Taught by parent bird *1215 

, Utility and inutility 

of 3673 

, Victims of boa or py- 
thon destitute of 3643 

FEAR-PAROXYSM. Harmful 3573 
FEAST in South Sea Islands 503 
FIAT of God back of science. 1388 
FEATHERS of Birds' wings 

underlap 372 

in Primitive needle- 
work 3358 

FEATS. Engineering, of an- 
tiquity 1022 

FEATURES, Each geological 

formation has special 1811 

FECUNDITY of Lower forms 

of life 1882 

FEEBLEST, the Importance 

of the 2878 

FEEDING - BOTTLES, Un- 
clean, nurseries of bacteria 422 
peeling, the Dominant, 
moulds images in -dreams *1218 

— — , Faculty theory of 3407 

Has no extension 3420 

of Insecurity on height 3072 

a Sum of experiences. . *1217 

through Tools and im- 
plements 2318 

FEELINGS Impel to action.. 2759 
Manifested by expres- 
sion • *1219 

, Response to human 

sought in nature 2886 

.Thoughts and, funda- 
mental facts 2828 

FEINT «)f Monkey *1220 

FELINES, Merciies.*!, domes- 
ticated 90f) 

FELLOWSHIP with Universe 1985 

FEMALE, Passivity of 3093 

, Purfwjse in plain color- 
ing of, birds 2800 

FERMElfTATION, Cause of, 
discovered by Pasteur. . . . 2743 

lnvolve.s breaking 

down of complex bodie.s., . 1221 

, Liebig’s doctrine of.. . . 1067 

the Product of living 

organism.s *1221 

Traced to living organ- 
ism.s 1153 

FERMENTS in the Dairy.. . . *1222 
FERNS, Lead-fronds on wire 

like 1«63 

, Structure of ancient . . . *1223 

in the Tropic zone. . . . 3575 

■ (See also Tree- 

Fkkns.) 

ferocity in Attack of go 
rilla 3238 

fertility Cau.sod by 

worms 31. '17 

— Due to micro-organ- 

ism.s *1224 

Due to worms 319 

Encroaching on desert 997 
of Land determined by 

mountains *1225 

.Rain brings 914 

Turned to barrenness.. *1226 

on Volcanoes 3512 

Waiting for protection 2049 
FERnUZATION. Evidence 

>“• of orchide ... 784 

fertilizing of Soils by 

FERtiuzATiON of Soils^ 
%lM.-oVi*in-of 

Idea and name of *1227 


FEVER, Patient reduced to 

keep down 379 

, Putrid, attributed to 

eruption of fish 1248 

FICTION. Popular, about the 

skunk 2347 

, Truth underlying 2151 

FICTIONS of Lamarck — evo- 
lution *1228 

FIELD. Limitation of visual, 

concentrates attention .... 1960 

, Supremacy coveted in 

one’s chosen 3331 

, Wide, of vision for eye . 1958 

. (See also Field of 

Force.) 

FIELD-FINCH of South 

America 2427 

FIELD OF FORCE around 

Magnet 271,1286 

FIELD-MICE Destroy hum- 
ble-bees 3515 

FIELDS of consciousness al- 
ways complex 565 

Inoculated with useful 

germs 3139 

, Power stored in coal . . . 2692 

FIG, Domestic, in United 

States *1229 

, the Smyrna, in Cali- 
fornia 1686-87 

FIGHTING. Impulse of, 

needed 2789 

FIGURE of Speech 711 

FIGURES oil Indian pipes. . . 350 

on the Rocks 2493 

FILINGS, I ron, supposed 

“raving” to e.scape 1286 

FILM, Depth of fine, of air . . 1123 

of Spirits of turpentine 549 

FILMS, Colored, on molten 

lead 

, Double reflection of 

light from 1933 

Give prismatic colors. . 3134 

FILTER, Sand the great .... 2390 

FINAL CAUSE not Physical 

cause 2800 

. (See also Cause, Fin.vl.) 

FINGER, Seeds .shot as from 

thumb and 

FINISHING of ?:arth for man 
FINITE, THE andtheinfinitc 

FINS of Flying-fi.vh 3746 

FIRE Aids man to cf.iquer 

climate • 1714 

.the A.ssumed principle 

of — “ Phlogist on.” 1072 

the Beauty of *1244 

, Benefits t)f 360 

by Bfiwdrill — Indians.. 194 

— “"Day of” 

. Effect of, t)n animals. . . 

Enables man to subdue 

the earth *1234 

, E X c 1 11 .s i o II of air 

quenches 127 

from Flint and steel , . . *1235 

, Forests sulxiued by .... 360 

, Impersonation of.. .... 2573 

Kindled by friction 

♦12:17-* 1238 

, Kindling of, in Brazi- 
lian forest.. . *12.39 

, Kindling of, by Tahi- 
tians .503 

. K nowledge of, universal 1 8» >0 

I.ifts pall of night. .... *1240 

a Necessity of civiliza- 
tion *12:13 

, an Ocean of 2.38 

, Origin of 845 

, Phlogiston.” the, 

element 3014 

, Re.semblance of elec- 
tricity tt) . 1013 

, Rivers of *1241 

, Rocks fonneil by 648 

, Sacretl, of Brahmans . . *1242 

, Service of, to science . . *12:16 

Started with ice *1243 

, Sun compared to a prai- 
rie on 585 


2625 


645 

941 

16.59 


584 

978 


FIRE as a Tool 3285 

— .Tool of woman *1231 

— • U sed to fell trees 1 643 

— , Uses of *1232 

— ■ Works to build earth’s. 

crust 104 

FIRE-DRILL Used by prim- 
itive man 12.38 

FIREFLIES, Vale of 3592 

FIRE-MAKING Brought di- 
vision of labor 3091 

FIRE-MIST, Mind to be evol- 
ved from 248 

FIRE-WORSHIP, Primitive 1233 
FIRES, Volcanic, turn wood 

into pitch 2604 

FIRIOESS of the Solid earth. *1245 
FIRST CAUSE, Physical forces 

not negation of 1104 

FIR-TREES of England 3279 

FISH Cannot* live in Great 

Salt Lake *1246 

, Deep-sea 543 

Die in boiled water .... 472 

with Divided eye 65 

Ejected from volcanoes 

*1247-48 

, Fear drives, into air . . . 2293 

Killing horses *1250 

, Lights on sides of deep- 

sea *1249, 1948 

. Peculiar peril of deep- 

*sea 1849 

Taken on land— Earth- 
quake 2279 

Taken on land — Vol- 
cano 1079 

FISHES, Blind, in caves .... 2696 

, Early 3119 

Enticed within net. . . . *1251 

, Eyes of, atrophied .... 281 

, Numerous specimens of 

fossil 1870 

, Rudimentary legs of. . . 1954 

, Sucking-fish a.s captor 

of other 816 

, Whale and porpoise not 207 1 

fishing. Reliance of primi- 
tive man on 441 

FISSUl^S Engulfing houses 952 

Formed by earthquake 

937, *1252 

, Persons engulfed in 

earthquake 735 

FITTEST. THE. (See Sur- 
vival OF THE Fittest.) 
FIXATION of Nitrogen in 

earth 3140 

FIXEDNESS, Early, of men- 

tal states 835 

FIXITY in Change *1253 

of the Earth once as- 
sumed *1255 

of Solids delusive. . *1254 

FLAME, Breathing is com- 
bustion without 363.5 

, Fascination of .... 1207-8 

the Frankenstein of 

alchemists *1256 

, Ghostly, on summit of 

Mont Blanc 1117 

, Types of 297 5 

FLAMES. Colored, of Chri> 

movsphere 961 

.Solar 1610 

FLASH, PiLssage of lightning 

heard . l>efore flash i.s seen . 3367 

FLATFISH Change color.. 461 

FLAVORS Chemically pro- 
duced *12.57 

FLAX Produced by lake- 

dwellers 121 

FLIES on Chimborazo 1469 

, Wingless 2672 

FLIGHT of birds a natural 

gift *12.58 

of Condor 2285 

, Danger of, with burn- 
ing garments 127 

. Fear drives flying-fish 

to, in air 229.3 

. Markings of many birds 

visible only during 2088 
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FLIGHT* Mystery of 

, Power of, lost by disuse 

a Seeming defiance of 

gravitation 

.Wings used otherwise 

than for 

FLINT, Light from, and 



sign shown in'. . 

, Human origin of, now 

unquestioned 

, Once attributed to acci- 
dent 

in Shell-mounds 

FLOATS Used by Eskimos 

as rollers 

FLOES, Mirage among ice. . . 

FLOOD, a fiery 

at Tivoli 

in White Mwntains. . . 

. (See aWi DianuoE.) 

FLOOD-GATES in Irrigating 
ditches 

FLOODS, Gradual distribu- 
tion in place of 

Incidents of a wise 

economy 

FLOOR, Deposit on deep-sea 

, Depth of rocks on, of 

ocean 

, Ocean, of the Nrrth 

Atlantic 

FLOW, Heat restored in 

downward, of river 

of Past into present . . . 

FLOWER, Colors of petals. 

.Contrivances aiding in 

fertilization of 

. In.sect food of flower- 

loving birds 

— Pollen carried from 

flower to flower 

.Self-sacrifice of 

, Tubular, could not 

produce humiryng-bird'.s 


2319 

2672 

2319 


70 


1235 

1238 


790 

789 


789 

2065 


1759 

2219 

3667 

♦1259 

*1260 


1768 

3132 

1392 

776 

2935 

2449 

2927 

1105 

478 

50 

1518 

643 

3059 

1034 


FLOWERS, Adaptation of, 

to insects 50 

. Alpine amid snow .... 382 

, Ants u.seless to 210 

. Bee fertilizes 1889 

, Colors of, due to ab- 

.sorption 539 

, Our. could not grow on 

Mars 1439 

.Familiar, in strange 

land.s 3541 

, Fertilized by in.sects 

784, 1686-87 

, Giant , of the tropics . . . 1375 

, Gravity and 1439 

, Improved by .selection 95 

and In.sects co-operate 660 

, Puroose of color i.* .. . 537 

of Space 3212 

and Trees absorb differ- 
ent colors 2737 

FLOWING of Metals 1254 


of Metals — Difrusinn 2154-55 

FLUCTUATION of Sea lev 1 1 . 629 

FLUID, Digestive, of sun- 
dew resembles gastric juice 1953 

.Electric, misnomer 985 

FLUIDS, “the Four cardinal” 3114 
FLUORESCENCE Benders 
ultra-violet rays visible. . . 1765 

Reveals ultra-violet 


waves 1765 

FLY and I { umble-bee 2183' 

.Sting of causing death 2164 

FLYCATCHERS, color of. . . 1047 

FLYING-FISH, Movement. s of 2298 
♦ FLY-SHUTTLE, Invention of 1754 
FLY-TRAP, Marginal sjrikes 

of Venus's 3577 

, Venus's 3637 

FLY-WHEEL f.rr Spindles 
and drills in ancient Amer- 
ica 3727 

FOAM, Rich color of waves 
that break in 3708 


FOCUS, Evolution out of ... . 1111 

jF'OGlES, Most men, at 

twenty-five 835 

FOLK-LORE a Guide to the 

birth of invention 2753 

FOLLOWERS, Originators 

and 2491 

FOLLY of Serpent 169 

FOOD, Adaptation of plant 

for animal 54 

, Analysis of 1263 

, Aquatic birds find .... 1246 

Better than stimulant. *1273 

, Birds preparing, for 

their young 423 

, Boiling of, for the 

table 1789 

a Cause of migration. . *1265 

of Combustion 127 

, Cooking of . . . 1236 

.Cooking of — Primi- 
tive custom 1789 

Deeply affects organism *1261 

of Deep-sea animals.. . *1266 

, Definit ion of *1262 

, Dog tries to bury 1702 

, Endurance without . . . 2880 

of Entombed rhinoc- 
eros *1267 

, Fallacy regarding *1263 

, Good, promotes tem- 
perance 140 

.Growth due to animal.. 1146 

, the Guardian of 3750 

. Increasing use of ani- 
mal 2027 

, In.sect, of flower-lov- 
ing birds 1518 

, Is alcohol a. ..... 137, 2638-39 

. Leaves of insectivorous 

plants .supply 562 

, Mechanism for securing 

insect 3637 

, Mortars for, found in 

all latitudes 2133 

, Natural constituents 

needed in *1264 

.Nature sifts, of in- 
sect! von ms plants 3577 

, Permanent supply of *1272 

, Plain, be.st for con- 
stant u.se 3597 

of Plant preserved. . . . *1268 

of Poor better than, 

of savage 498 

of Prehistoric man .... 2027 

Provided by man 1714 

, Purpose of *1262 

in Raw stale 1263 

, Ile<Iuction of 522 

, Hefrigorati«>n of 1463 

, Relative purity of ani- 
mal 2794 

of Savages *1269 

, Savory, nutritious .... *1274 

, Smoke a pre.servative 

of 3131 


Supplies fuel 2885 

— Toxic substance not ... *1275 

— Universal article of — 

Bread *1271 

— .the Universal, rela- 
tively pure 405 

, Variecl, of man 2080 

— Varied, of parasite .... 2504 

, Variety of, a nece.ssity . *1270 

of the Workl found in 

fruit.s an<l seeds *1270 

— -. (See also Plantfood.) 
FOODS, Adulteration of .... *1277 

“.Chemistry of *1279 

. Nutritive value of .... *1278 

FOOT of the Shrike 3521 

FOOTHOLD to I^isease 3626 

FOOT-POUND a measure- 
ment of energy 2127 

FOOTPRINT, Arab knows, 

of his camel 2543 

FORAMINIFERA Architects 

of chalk cliffs 220 

FORCE Aop^rently lost 2312 

of Association in mem- 
ory 2892 


FORCE, Atomic, exceeds 

gravitation *1281 

.Brute, at highest 

point before man *1282 

, Circumstantial e v i - 

dence may have, of dem- 
onstration 767 

in Coal supply 2692 

, Coercive, in steel 2009 

, Combination of, per- 
ishable 551 

.Conception of difficult 1516 

Connected with con- 
scious mind 427 

, Constancy of 2267 

, Constancy of, with 

variety of aclaptation 3601 

of Crystallization *1291 

, Direction of, the 

greatest power *1297 

, a Diversion of, impos- 
sible 2936 

Economized 399 

, Electrical *1283 

, Energy and, discrim- 
inated 1011 

, Enormous, of chemi- 
cal combination *1284 

of Elxpansion resistless *1292 

.Expansive, of gun- 
powder 2228 

Expended to convert 

water into steam *1285 

, Field of, around mag- 
net 271, *1286 

, Gravitation surpassed 

by molecular 1404 

of Gravity at sun's sur- 
face *1293-94 

from Heat 1467 

, Hypothesis of centers 

of 2115 

, Increa.He of intellectual 2186 

not Increased by ma- 
chine 3002 

, Increase of muscular .. 53 

, Indcstruc tibility of 

matter and 576 

Inferior to mind 2113 

, Language a living .... 1816 

.Living, of moving 

bodie.** *1287 

.Magnetic lines of *1288 

.Man utilizes but does 

not create *1289 

a Manifestation of will 1299 

and Matter 1654 

, Matter analyzed into. . 34.56 

, Mental, like light 2099 

Misapplied **?*!*^ 

, Nature of, unknown 2371 

, Origin of, unknown . . . 1857 

, O igin of idea of *1296 

, Product of slight by 

vast period 274 j 

a Reflection of man's 

con.scious effort * ' 

of Running water *129^ 

, Science has no explana- 
tion of vital 

Stored in coal or zinc. . 101 *j 

, Universe not merely .. 5500 

, Un.scen power of mag- 
netic *1”^ 

.Vast results with tri- 

fling 

, Vital, organizes mat- 

—[ Volition ! ’. ! . ■ 3674 

, Weight balanced 

against disturbing 

, Will creates no 375 j 

, Will as distinct from 

impersonal 375* 

FORCES, Accumulation of 

ethical 

, Adjustment of mental . ' • 

, Agency of contrasts . . ‘ « 

, Balance of, on our globe ^ 

— , Composition of •, *,01 

— , Command of natural 

, Conflict of • • .'“3';/; 

1 Correlation of 3180. 3 .>1 
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FORCES. Destructive vol- 
canic 1392 

— — , Earth-building 23 

, Errth’s subterranean, 

• never still 717 

, Elemental, joined 989 

Elemental, made to 

work for man ♦1298 

Elemental, used 2751 

, Equivalence of 1048 

, Incalculable action of 

elemental 25 

, Levelling action of de- 
nuding 298 

of Life destroy useless 

organs 1884 

, Life the mightiest of . . 1917 

Material and mental. . . *1299 

, Moral sense not cog- 
nizant of natural 2053 

— — , of Nature not blind . . *1300 
— — , Physical, cannot pro- 
duce consciousness 605 

— — Pitilessness of natural. 2605 
— — , Power of elemental. .953, 2668 

, Power of unseen. .*1303, 3476 

, Property in 1289 

, Rest due to a balance 

of 2890 

, Rocks crumbled by in- 
ternal ; 3671 

, Science personifies .... 3002 

, Selection by elemental 3052 

, Slowness of action of. . 3130 

, Subterranean, built the 

mountains 430 

, Titanic, of nature *1301 

, Trustworthiness of nat- 
ural 3495 

, Uniformity amitl con- 
tending .3515 

, -Unity of 3.546 

. Unseen, in the air ... . *1.302 

. Unseen control world.. 1793 

.Variable combinations 

of invariable 3602 

-- -• , Vital and material .... *1304 

. Working in unison. . . . *13t)5 

FOREFEET, Kangaroo’s, 

serve a.s hands 58 

FOREKNOWLEDGE. Omni- 
science i.s 2454 

.Perfect knowledge 

would be perfect 2710 

FOREST of Arum 3628 

, Ice-.stornis in 154,3 

, Night in tropical 2420 

, Overgrowing 1999 

. Primeval, of Brazil . . , *1,306 

and Steppe 6.35 

Uproar of life in t ropical 3568 

forests. Vast, of Africa. . , 1999 

.Buried — During the 

Stone Age 2025 

Buried under drift. . . . *1307 

. Buried under ice *1308 

Buried under strata. . . *1309 

— — - Decomposed by volcan- 
ic action 2604 

, De.struction of Amer- 
ican 795 

, Fire in Brazilian 1239 

f-. Return to sunlight after 

centuries 1308 


, Subdued by fire 

— . Submerged 

X^ioiiJ^nds of years old 

FORGE of Vulcan . . . 

F0RGETFULNE& of Changes 

in the earth 

rr;-. Helps to 

JORGETTING, Learning for 
i'URM, Anthropomorpnisra 

refers to soul, not 

Changes of, in ocean 

depths 

of Crystal determined 
^larity of molecules. . 

, Each substance has 
^crystalline .... 

clement 


360 

2922 

2493 

2342 

*1310 

881 

3087 

184 

2230 

966 

708 

985 

1021 


FORM of Glaciers 1380 

.Pendulum tells, of 

earth 2532 

Photographed in death 2600 

, Wave motion is the ad- 
vance of a 3712 

FORMATION of Artificial ice 

in Bengal 1329 

of Character the great 

aim 597 

of the Earth 1.52.5 

of Plat within human 

lifetime 2374 

of Rocks in the present 

era *131 1 

of Rocks, theories of. . 648 

of Scientific theories. . . *1.312 

, Special features for 

each geological 1811 

, Sy. stems in proce.ss of 2397 

of Water from gas. . , . *131.3 

FORMATIONS. Knowledge of 

of would save outlay . . . 1357 

of Secondary and Ter- 
tiary periods 1731 

Sameness of, from 

geologic times 627 

FORMS, All, represented in 

tropics ... * 92 

, Curves of movement 

are, of beauty 3569 

Fossil, living in ocean 

depths 1894 

of Fossils that have be- 
come extinct 1319 

. Intelligence in low-er 

of life 1718 

, Language .still preserve.s 

old 2756 

of Life in blood * 1 .3 1 .5 

, Lo.‘'(, reintro<lucetl.. . . . *1.314 

, Mo.st, of fauna modi- 

fie<l 1894 

— .Moulded 599 

Organic, adaptation... 52 

Repeat e<l in separ- 
ated lam I.s 35.37 

, Reversion to ancestral 2914 

— — , to be Selected must 

first exi.'st .3049 

, Strange, of death. . ... 735 

.No tran.Mtional, join 

.‘<ub-kingdom.M. ... ... .308,3 

of Vegetation of Old 

an<l New Worlds 1,58 

FORTRESS. Crater a 2.5.58 

FOSSIL in Chalk 2169 

, Numerous specimens 

of, fi.shes 1870 

FOSSILS Assigned to deluge . .3409 

of the Coal period *1,318 

, Creative purpose .seen 

in 3119 

Fjected from depths 

of v«>l«"ino . . . .... 5.53 

, a Few forms of, still 

living 1894 

— I'tmnd after long search 2567 

, Marine, in inland 

rocks 3278 

as Meinentoe.s of the 

past *1.316 

of the OKI red sand- 
stone *1.319 

Show man's origin re- 
cent 204.3 

Show .suece.ssive types. 1168 

, Virtues attribute<l to . . *1317 

. Voltaire denied existence 

of 1740 

of Winged fish 1026 

FOSTER-PARENT, Cry of, 

not understood 706 

FOUNDATION, Agriculture, 

of civilization 126 

, Magnet at the, of 

philosophy 3146 

of Morals ’ 2248 

of Play — Native im- 
pulses 1984 

of Reasoning 3107 

of Remembrance — ex- 

pezjence 1142 


FOUNDATION. Rock a sure. 2933 
FOUNDATIONS of the earth . 693 

of the New Jerusalem . 3212 

of the Universe 1100 

FOUNDERS of Physical 

science *1320 

FOUNDRY, Din of, unnotic- 
ed by workers 16t)9 

FOWLS Made rapacious 

inou.ser.s 1619 

FOX. (See Arctic Fox.) 
FRACTIONS, Astronomy de- 
pends on , of a .■aecond 1113 

FRACTURE v.s. F’.rosion 3.388 

, Glacier changes .shape 

by 1377 

and Regel.ation 1.533 

FRAGILITY of ‘ ‘Solid eart h" 1 252 
FRAGMENT of Ancient earth *1321 
From lost work of Aris- 
totle *1.322 

of the Magnet retain*? 

it.s f>ole.s 278 

FRAGMENTS, (.'omplete spec- 
imens give meaning to . . 2554 

, Earth’s returning ... 91.5 

— - — . l-'xtinct animals repro- 
duced from 3485 

— - — . Falling, of Matter- 
horn 866 

, Reconstruction from. . 2842 

FRAME, Fact.s of past in, 

of present 1186 

FRANCE. Pasteur saves silk 

culture of 2983 

, “Sunny,” Buried under 

ice .3.309 

FRANCONIA. Fos.sil.s of. .. . 1.317 

FRANKENSTEIN. Flame the, 

of alchemi.‘?t.« . . 12.56 

FRANKLIN Diseovere.l (iulf 

stream .... 856 

FRAUNHOFER. Color inves- 
tigations of 29(M) 

FRAUNHOFER'S LINES 
Give new meaning to spec- 
trum. ... .3571 

FREAKS of Lightning .... 25 

FREEDOM nofAb.^olute . *1.325 

of Change *1.326 

of Choice . . 3407 

, Fallacie.s regarding, of 

labor 1S0.3 

.How- much, if abvised . . 2735 

of Inferior intelligence. 490 

, Motives do not de..?tr«)y .3736 

Necessiiry to morality . .572 

of Savages an illusion . ♦ 1 3 27 

and Nece.ssify *1.324 

of Sexes in America. . *132.3 

. (See also E.xkmpttov.) 

FREEMAN. Moral, vs. moral 

slave *1.328 

FREEZING not Destructive 

of micro-organi.sms *1331 

by Radiation *1329 

-- “• by Radiation through 

dry air 2774 

hy Rarefaction *13.30 

.Sudden, of northern 

river *13,32 

— - of Water causes o.vpan- 

sion .3704 

-.Water in, shatters 

iron 1292 

FRENCH REVOLUTION, 

’Fheorv of imwality in .... 2248 

FRENZIES. Imitative tenden- 
cies proiluce 1582 

FRENZY Resulting from in- 
firmity *1333 

FRICTION. Fire kindled by 2259 

, Fire kindled by — 

Australians. -. ..1237. 2349* 

.Fire kindled by — 

Tahitians 593 

an Inexhaustible source 

of heat 1456 

a Source of electricity 269 

FRIEND of Man 1236 

, Voice of, easily heard.. 1598 

FRIENDSHIP, How ants ex- 
press 206 
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FROG, Bubble and 410 

, the Decapitated 38 

J)eprived of cerebral 

hemispheres 1679 

, Reflex action of the 

brainless 2795 

Credited with spontan- 
eous generation 1056 

FRONT, Right steadily at the 2921 

FROST, Blossoms of the. . . 383 

Breaking up rocks . . . 298, 801 

Carves mountains into 

shape 430 

Destroys weak plants.. 3052 

Powerless to destroy 

bacteria 3661 

Prevented by clouds . . 2257 

Result of radiation. . . 436 

Thin coverings protect 

from 2729 

Treatment of soil to 

avoid 3005 

FRUIT PIGEON, The white- 

headed 407 

FRUITS, Catapult 3036 

Color in 537 

as Food 1270 

Improved by selection 95 

. (See also Fig. Smyiina; 

Food.) 

FRUIT-SYRUPS Imitated 

by chemistry 1257 

FUEGIANS* not Types of 

primeval men 2058 

, Wretchedness of 3788 

FUEL. Economy of 1728 

, E.xhaustion of 1450 

. Food supplies 2885 

FULFILLMENT of Omen by 

itself 2451 

FULLNESS, Emblem of 

divine 999 

FUNCTION, Adaptation by 

alteration in 2231 

— Disease dealt with as 

a, of a soul 862 

.Loss of, through 

inaction 2507 

, Organs with similar . . 3746 

FUNCTIONS, Exchange of 

among vital organs 1897 

.Interchange of, of 

organs 562 

Localized in special 

regions 3162 

, Mechanical, of human 

body 392,2004 

of Natural life 1900 

of the Palate 3360 

of Spiritual life 1900 

FUNGUS. Intoxication pro- 
duced by 2542 

. .Shot-hole, enemy of 

plum 1009 

FUR, Cause of warmth of . . 888 

Used in primitive needle- 
work 3358 

FURNACES. Nature’s 2382 

FUSION of Rocks — Volcanoes *1334 
FUTILITY of Tests of .spon- 
taneous generation. . . 3382 

of Trust in racial im- 
mortality 1587 

FUTURE of Astronomy. . . *1336 

Ba.sed upon a nast.*l 335, 3382 

, Benefits in unknown . . 361 

.Brain of primitive 

man held the pos.‘'ibilities 

of the 403 

of Earth not to be .sunless , 1337 

, Hope for humanity’s 1506 

of Humanity under 

equator 507 

Life in the — British 

Islanders 353 

Life in the — Indians . . 354 

, the Past-a guide for . . 2517 

, Progress in, as in past. 2241 

, Progress of within the 

mind 814 

, Promise for 1159 

, Sacrifice of me sent 

for 2941 


FUTURE, Science looks to . .. 2308 

in Study of past 1155 

, Sun's direct heat may 

be reliance of the 795 

to Surpass present *1338 

, Vision of a po.ssible 657 

G 

GAIN, Civilization a 498 

GALILEO, Abdication of .... 1743 

and the Chandeliers. . . . 2532 

, Recantation of ....... . 3385 

Verifies reasonings of 

Copernicus 1145 

GAMBLING, Folly of *1339 

GAME Exterminated by 

modern weapons 1163, 5036 

GANGES. Islands built and des- 
troyed in 3474 

Washing down a con- 
tinent *1340-41 

GAP Unfilled between man 

and ape 1472, 2020 

GAPING, Difficult not to im- 
itate 1582 

GARBAGE Thrown into sea.. 3692 
GARDENERS, Arago seeks 

instruction from 3019 

GARDENS of Ants 1640 

GARMENTS, Utility of wool- 
en 178 

GAS Baled out extinguishes 

candle 272 

, Comet’s light from 

glowing 3029 

, Deadly, made to sustain 

life 2791 

, Effect of sewer 3662 

, Formation of water 

from 1313 

, Heat makes difference 

between liquid and 1021 

, Noxious, locked up in 

bleach ing oowder 3588 

, an UnKiiown in sun's 

corona 2330 

Weighs more than coal 

producing it 1614 

GAS-CLOUDS, Some nebulce 

are 2637 

GASES, Diffu.sion of. 276 

, Energy required to 

hold together in water .... 1018 

Imprisoned in fluid 

rock of volcanoes 2762 

, Nebula consist ing of.. . 3170 

Tell their story 3170 

, Waves of, sent round 

the world 267 

“ GATHERING -GROUND” 

of Water 159 

of Water contaminated. 2645 

GAZELLE in the De.sert . . . 2556 

GEESE, Myth concerning 

barnacle 2.346 

, Progeny of from ber- 

nicletrec 1813 

GELATIN Will not support 

life 1264 

GEMS, Artificial inferior *1342 

Cut in ancient times.. . . 189 

the Product of vol- 
canoes 3484 

GENERA, Oldest at greatest 

depths 108 

GENERALIZATION of As- 
tronomy 25.3 

Among children 3624 

a “Convenient” in 

chemistry 3399 

.Failure of 850 

One of the four pillars 

of science 2986 

GENERALIZATIONS, Hasty, 

in study of religions 1227 

, Human from phenom- 
ena 1867 

, Warning against hasty 3698 

GENkRATIONS, Bee fertil- 
izes flowers for future 1 889 

of Single sex 2609 

GENERATION, Island created 
in one 1770 


GENERATION, Spontaneous, 

child believes in 488 

, Spontaneous, fostered 

belief in 2171 

.Spontaneous, never 

known 247 

.Spontaneous, never 

prov^ 248 

, Spontaneous, no evi- 
dence of ,343 

.Spontaneous, refuted 

by Pasteur and Tyndall.. . . *1344 

, Spontaneous, tests of.. . 3382 

, Spontaneous, universal 

ancient belief in 1345 

GENESIS of Man 3051 

GENEVA, the Rhone flows 

clear from lake of 2924 

GENIUS Accompanied by 

tireless industry *1346 

, Artistic and scientific 

not conjoined 2196 

Coordinates facts 856 

Developed by labor. , *1,347 

, Diligence rivals 1872 

of Discovery *1349 

.Environment alone 

does not develop 1031 

, Inspiration of *1348 

, Intuitive perception of 2842 

Involves hard work. . . . 3109 

of Primitive mechan- 
ics *13.')0 

Quenched *1351 

Not the result of training 970 

Sees abstract truth ... . *1.352 

Unfavorable to volun- 
tary attention 1.3.53 

— - and Wealth 8.55 

GEOGRAPHY, Mediajval .... 
GEOLOGIC AGE,” Jupiter 13.54* 

still in its 689 

GEOLOGIC FAUNA, Resem- 
blance of 2482 

GEOLOGIC TIME, Mammalia 

in 20:3 

GEOLOGIC TIMES, Abun- 
dance of life in 1870 

, Sameness of land form- 
ations from 627 

GEOLOGISTS, Conflicting 

theories of . 3388 

, Discoveries of 897 

— ■ — . Early, gra.sped essen- 
tials Ill 

GEOLOGIST, Enthusiasm of 

young 1026 

, Oldest lake recent for . . 1806 

, Strata arranged for 

study of .3244 

GEOLOGISTS, Teaching of . . 2718 

GEOLOGY Allied with other 

sciences 81.3 

, Alphabet of I 

, Aqueous theory of 818 

Attests remote origin 

of man 19.5 

, Birtli of . . .37.3-74 

, Cata.strophism in 1075 

, Discoveries in, by Lady 

Gordon Cumming 37.51 

and Embryology 069 

.Evidence of — An- 
tiquity of beaver dam 190 

an Evolution 1094 

Has industrial value . . *1.357 

, Igneous theory of 818 

, Imperfections of the 

record of 1591 

, Lyell transforms 28 

, Medifioval 3409 

.Mystery of 2320-1 

Needs wide observa- 
tion 701 

Once a system of cat- 

astrophes *1358 

, Opportunities of stone- 
mason m ^2.15 

.Origin of *13.:)9 

, Parallel of and his- ^ . 

toiy *1356-.'>6 

Proves a definite be- 

ginning 193 , *1360 
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GEOLOGY* Uniformity of.. . 3516 

Unites present and past 1355 

, Von Buch’s study of . . 818 

, Woman in 3751 

, W onders of , 2388 

GEOMETRY Grows from 

builder’s arts *1361 

— , Origin of 2483 

GERM, Cause behind the 

primordial 431 

a Seed *1362 

of Undulatory theory 

of light 1395 

, W onderful develop- 

ment of *1365 

GERMAN vs. Slav in educa- 
tion 1829 

GERMAN OCEAN, Fossil- 

fishes of the 1870 

GERMANY, Progress of, by 

scient ific education 299 1 

, Specialists of 2028 

, Stars visible in 3222 

GERM-DESTROYERS, White 

corpuscles are 1315, *1363 

GERMICIDE, Sunlight acts as 1941 
GERMICIDES, Antiseptics vs. 334 1 
GERMS in air a cause of 

di.sea.se 917 

, Air freed from 130 

, Air without, produces 

no putrefaction 2793 

Battle of white cells 

with, of disease 1315 

, Care to exclude... 622 

Destroyed by boiling. . *1366 

, Electric light scarcely 

affects 1935 

Evade experimenters . . *136.’’ 

, Favorable, planted. . . . 1091 

. Fields to be innocu- 

.lated with 3139 

not Foutid on moun- 
tain tops..,. 1839 

, Gravitation holds mi- 

cro.scopic 1839 

Indi.'^tinguishable in 

earlier stage *1369 

, Indistinguishable — oak 

palm, etc *1368 

, Indistingui.shnble — 

vegetable and animal *1 370 

, Innumerable *1371 

Kept from entering 

fu.sions 1344 

, Life of wandering .... 1904 

Malaria in soil 3472 

, Minute size of *1372 

Proven deadly 517 

. (See alst) Bacteria.) . . 4,39 

GERM-SPOT of fowl’s egg . , . 785 

GERM THEORY in Treat- 
ment of wound.s *1,364 

GESTURE, T.anguage of .... 1825 

GHOSTS, Belief in 1130 

, How originated 3292 

GIANTS of primeval days . . . *1374 

among the Sun.s *1373 

, Supno.sed remain.s of . . 2350 

of the Vegetable king- 
dom *1375 

GIBBONS, P^unipean te.sti- 

mony about 833 

GIBRALTAR, Current flow- 
ing through .straits of *1376 

GIFT, Flight of birds a nat- 
ural 1258 

.Metals the, of vol- 
canoes 2156 

GILA, Irrigation along the .. 1768 

GILLS of Tadpole devoured 

^ white cells 1884 

GIR]DL£, Earth's 944 

GIVING Contrasted with 

_ withholding 636 

GIZEH, Pyramids of 3235 

GLACIAL EPOCH -Came as a 
surprise 1536 

■ , Deposits of the 2859 

— Extent of ioe in- 

Italy 1542 

■ , Extent of ioe in- 

Switzerland 3309 


2928 

916 

1607 

2377 


GLACIAL EPOCH. Mystery 

of the '. .2321-22 

Unexplained 2339 

GLACIAL MARKINGS not 

the Work of floating ice . . . 1378 

GLACIER of the Aar 2665 

, Abra.sion of rocks by . . 2 

Changing shape *1377 

, Crevasses of 3439 

of Continental magni- 
tude *1.379 

, Distinct ive carving of . * 1 378 

Flows like a stream . . . 

Grinds rocks to pow- 
der 

, Impurities rejected by . 

, Iron rods to sr)und .... 

, Lake basin once the 

bed of 2.320 

, no Life in air of 1124 

, Measure of ancient . . . 2124 

, Motion of 1144 

Ploughs away hill .... 2681 

Preserved under lava- 

stream 2502 

, Pressure of . . • 2723-24 

, Resi.stle88 cut t iiig by . . 715 

, Rocks cut and poli.shed 

by 2380 

, Sun lifts to mountain. . 3298 

, Track of vanished 3448 

GLACIERS, Abrasion of rocks 

by 

, Advance of, in recent 

times 

, Beauty of Alaskan . . . 

, Beauty of crevasses in. . 

Exi.sting. cutting rocks 

, Fa.scunation of Alaskan. 

, Form and movement 

of *1380 

Now in action *1.381 

in Plei.stocene time.s. . . 1379 

Unknown in coldest 

Siberia 

, Valley .>< hollowed by. .. 

GLACIER TABLES in Alp.s . 
GLARE, Eclip.se aboli.shes, of 

Sun 

GLASS, Ancientsregarded the 
heavens as made of, .... 

Dimini. she.s velocity of 

light . . ; 2855 

, Microscopic lines ruled 

on plate 3490 

. New Zealanders drill 

hole in 

, Tracery of fabric.s on. . . 

Unequal expan.sion of . 

GLASSMAKING in Nature's 

laboratories *1.382, 2608 

GLOBE, Balance of forces on 

our 

~ Scientific conquest of. . 

. Solul materials of the. . 

GLOOM Reveabs brightne.«s. . 

— — , Terror of, here<litary . . . 
GLORY, Du.st occa.sions, of 

sunset 

of Phosphorescent 

ocean 2446 

, Heflected *1383 

, Steadfast, of evan- 
escent .substance 665 

, Varied, in di.stant space 414 

.Veiled for human 

weakness *1.3.84 

GLYCERINE Used to catch 


.3 

84 

1532 

335 

3 

317 


581 

3595 

3759 

GGl 

3626 


3089 

3795 

1134 


.307 

2610 

9.35 

406 

3376 

3310 


germs from air 130 

GLUE Maile by early Amer- 
ican mechanics 3285 

GNOSTICS, Doctrines of, and 

Maiiichseans 3776 

GOAL of Nature 2652 

, Spiritual advance the, 

of civilization 609 

GOAT, Domestication of ... . 900 

— ; — , Submission of . 179 

GOATSUCKERS, Dusky 

color of 2417 

GOD, .£olus made a 2351 

— — , Agnostic hypotheses 

need a 116 


GOD Can reveal Himself to 


man *1385 

— — , Capacity of soul for . . . 3149 

Communicating with 

rational creatures 2765 

, Definitions of 749 

, Denial of, by atomic 

theories 2464 

, Dependence of soul on 772 

, Fatherhood of, Vedas 1211-12 

the Highe.st 580 

His eternal now *1389 

Incapable of seeing . . . 265 

, Latin idea of, vs. 

Greek *1386 

, Laws of Nature the 

methods of 1859 

, Laws of Nature the 

thoughts of 1860 

, Me.s.sage of, of Nature. . 1306 

, “Nature" a pseudo- 
nym for 2360 

, Preaching to oneself 

under guise of praying to. . 2701 

, Revelation of, in Nature 2906 

— — , Science neither proves 

nor denies a 2996 

, Scientific conception of , 

.sublime *1387 

Seeing unity amid 

conflict 873 

, Simple representation 

of, in Chri.stianity 749 

, Sublime idea of, in the 

Ve<las 1211 

Viewed as struggling 

against evil 577 

Working through nat- 
ural law 2218 

Works by law 685 

Works through second 

cause.s *1388 

GODS, Images of. formed by 

concave mirror 1567 

of Savagc.s *1390 

. Timber for the 444 

GOETHE, Nature under- 

.‘stood by 2334 

GOLD Man’s first metal .... *1,391 

Sinks into copper 2154 

GOLGOTHA, the Iiuanacos’. 925 
GOOD, Avoiding evil through 

love of 1328 

.Conditions of the 

highest 2497 

, Distinction between, 

and evil 1092 

-.Evil destroyed by 

growth of 1091 

. Material, not end of 

civilization 509 

out of Seeming evil. .957, *1392 

GORGE Cut by river e.\- 

plored 678 

GORILLA in Equatorial for- 
ests 833 

, Man and 2797 

, Myths about 2.348 

Origin of name 2485 

, Size of body and brain 

of 402 

.Stories about, dis- 
credited 3238 

GOSSAMER-SPIDER Float- 
ing through air 3678 

GOUGES tif stone 2133 

GOVERNMENT by Abstract 

reasoning »1393 

, Aid of, required for 

exploration 1156 

— , Harmonious, of the 

universe *139.5 

. How much control by . 2735 

Involved in question 

of heredity 1490 

, Paternal , of savages. ... *1 396 

by Philosophers *1394 

GRACEFULNESS of great 

blue heron 1924 

GRADATION. Insect 1 i f e 

shows 2923 

Manifest in marine 

animals 1 109 
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GRADATION, Union of 

species by, of varieties . . . 3354 

GRADATIONS, Insensible.. . . 2458 

of Species 2626 

GRADE, Rise in . of life 2923 

GRAIN, Atlaptation of, to 

reproduction and food. . . . 2798 

, Ants storing? 207, *1397 

GRAINS Distributed by 

man 2029 

Follow man. 39 

GRANARIES, Original 178 

GRANDEUR of Human soul *1398 
GRANITE from Depths 

found at new surface 469 

.Wedges of, forced 

t hrough sandstone 3244 

GRASP, Perfect, of branches. 3330 

GRASS, the Pampas 338 

. (See also Blue Grass.) 

GRASSES in primitive needle- 
work 3358 

, Seetls of, transported 

hv animals 30.39 

GRASSHOPPER the Chief 

food of sparrow-hawk 2769 

Resembles wasp 2181 

GRATITUDE, no names for 

among savages .3647 

GRAVITATION, all Worlds 

held by 571 

Ascribe<i to a supreme 

will 2371 

, Atomic force cxceetls . 1281 

, Continuity of law of 3554 

, Discovery of 8.53, 104,3 

— — .Doctrine of 2511 

vs. Electric repulsion . , . 2,337 

Enables birds to fly .... *1402 

not Explaine<l 2311 

, Flight a seeming de- 
fiance of 2319 

1 [olds Micro.scopic germs 1839 

Holds through bound- 
less space 3.5,56 

Holds true for distant 

stars 4,56 

, Idea of, a product of 

imagination 1574 

Incomprehensible 20.34 

. Laws of, the same 

through farthest .space ,3.557 

, Magnetism univcr.sal 

as 3,54 .3 

a Marvelous truth 3762 

May be superseded . . .3393 

a Mystery ... .*1,399, *1400 

, Nature of — Newtfin .. 33.S7 

, Neptune found where 

demanded .3400 

Proved univcr.'^al *1403 

Sign of unity *1401 

by molecular forces ... *1404 

. no 'rime refiuired for 

action of 2117 

GRAVITY the Cau.sc of heat . 6.32 

and Flowers 14.39 

, Force of, of sun 1294 

, the Force of, at the 

sun’s surface 1293 

on the Moon ,32.51 

, Stability depend.s on . . ,3.599 

on Sun 1293 

Swifter than light 1589 

GREAT and Small in bal- 
anced movement 1437 

GREATER, Sacrifice of less 

for 2941 

GREATEST Dependent upon 

least 774 

GREATNESS, Each form of, 

has its own sphere 1613 

GREAT SALT^LAKE, Fish 

cannot live in 1246 

GREECE, Scenery of 336. 333 

GREED Brings destruct ion.. . *1405 
GREEKS, Careful observa- 
tions of the 347 

, Dancingamniig Ancient 720 

, Magnet in classics of , . 2008 

, Mythology of 2343 

, Neglected arch of 199 

, Poetry of the 1025 


GREEKS. Study of, too sub- 


jective 807 

, Traininjt of body and 

mind in unison among .... 387 

GREENHOUSE a Substitute 

for snow ; . . . 2773 

GREENLAND, Interior of, 

unknown 1529 

•, Tropical animals in . . . 1636 

, a Type of ancient 

North America 1379 

GREGARIOUSNESS of Ani- 

mals helps domestication . 1706 

GIRDLE a Standard of 

measurement 2129 

GRIDDLE-CAKES, Cassava. 652 
GRIEF, Depression result of. 1779 
, Distraction of atten- 
tion from 881 

, F’ffcct of 465 

GRIP of Mechanics' tools. . . . .3443 

GROG, Stoppage of, in 

British navy 2395 

GROOVES, Life runs in, of 

habit 1909 

GROTTOES of Etna 1836 

GROUND, Bird feetling on . . 5.34 

, The dust of the 681, 2905 

Lashed by branches of 

trees .371.3 

, Level of, changed .... 952 

, Solid, quivers in earth- 
quake 1689 

GROUP, Stars and nebulee 

intermingled in same great. 3614 
GROUPS and Species in 

geologic times 3471 

GROUSE, Adaptation of feet 

of, to season 64 

, Color of — beauty and 

protection 324 

GROWTH of Arts and 

Sciences 2.39 

, Change during 57 

— . Christian life a 1407 

— (’omes from life *1407 

of Coral only at small 

depths. . . 216.5 

, Correl.ation of 667 

and Decay pervade all 

nature *1406 

— , Di.scovery a . .842, 844, .3007 

Due to animal food . .. 1146 

of Electric ami mag- 
netic di.scovery *1411 

without Endeavor 3185 

— . Evidehceof mental . . . 1747 

, Evil destroyed by, of 

good 1091 

.(iradual, of conti- 
nents .31.30 

, G rad ual , of truth * 1 408 

— , Law of 1847 

. Light essential to, of 

plants 19.36 

of Loyalty *1412 

of Organs 2480 

.Power of 2674 

, Rapid, of coral 476. 1998 

, Rate of, of coral *1409-10 

- - of Keverenee, with 

know'leilge of nature 2911 

, Slow of , theories .3.391 

Slow, of paternal vir- 
tues *1413 

, Slow, through pro- 

t r.act ed observat ion 258 

of Yeast 2879 

GROWTHS, Convergence of 

oMt>osit.c — eye 783 

GRUBS Eaten by savages . . . 1269 

GRYPHITES, Discovery of. . 2.388 

GUARANTY, Logic no, of 

truth 1983 

GUARDIAN of the food 
supply — Woman tames cat 

fur 3760 

GUESSING vs. Reasoning . . . 2^3 

GUIDE, Common sense a 

‘'afe 682 

, Daring of Alpine 2993 

.the Mariners', in the 

sky — Pleiades 263.3 


GUIDE, to Nutrition— Appe- 
tite 

, Purpose the, to struct- 
ure 

Theory mot a safe, for 

viral processes 

GUIDES for the Study of 

human progress 

GUINEA-WGS, Hereditary 

epilep&y induced in 

GULF Assumed between 

man and nature ' 

between Man and ape . . 

between Man and brute. ‘ 

, between Organic and 

inorganic * 

GULF STREAM, Discovery of 

, Moderates climate of 

Europe > 

GULLS Scavengers of the 

sea 

GUM-TREE of the Tertiary . 
GUNPOWDER, Air not nec- 
essary for the explosion of . 

, Expansive force of 

GUNS, Expense of modern 

steel 

, Percu.ssion, altered to 

flint-lock 

GYMNASIUM, Training of 
German 


HABIT of Achievement Best 
conquered by sudden 

change .3288, *1419 

, Body holds perverted . 1179 

, Change of. in a bird . . . 464 

Controls remembrance 770 

, Decision made a 745 

Distinguished from 

duty 2243 

of Doing right *142.3 

, Fascination of hyp- 
notic *1421 

, Fatigue diminished by . 1962 

.Functional diseases 

maintained by 861 

.Heredity of *1420 

, Imperiousness of .*1422, 1593 

, Life runs in grooves of 1909 

, Philosophy of 2.584 

. the Power of 2675, 2826 

. the Process of acquir- 


— — , Religiou.s, of mind, as a 

survival 768 

— - — Result of bodily organ- 

i.mn *1418 

Sets upper brain re- 
gions free 160.3 

in Structure of plants . . 2896 

. Success becomes a 3289 

HABITAT, Adaptation of 

animals to *1121 

Determines mechanical 

prcxliicts .314.5 

of Humming-birds *1425 

HABITATION, I nst inct of . . . 3284 

Range of, widened by 

fire 360 

HABITS, Changes in 27.31 

, Change of, of Coypfi. . . HHo 

, Difference in, of male 

and female 

Fixed in youth *^‘*26 

Good as well as bad . . . *1427 

, Inherited effect of ... 1487 

of a Nation H23 

, Personal 3797 

, Science cultivates or- 
derly, of thought 2199 

, Science teaches correct , 

of observation 2439 

Show man’s composite 

nature *1428 

.Young animals follow * 

rfi.1 1 / Oo 

HABITUDE Transmitted as 

tendencies 14»o 

HAECKEL Admits gap un- 

eiled , 2020 

anil Moniam *H2J 
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HAIR, Cattle destitute of . . . 521 

, Sheep's wool replaced 

by 621 

HAIRBREADTHS, Astron- 
omy depends upon 1113 

HAIR-TRIGGER, Rostellum 

of orchid set like 757 

HAIR-WORMS, Myth con- 
cerning 2346 

HALF-CASTES of India 603 

HALF-KNOWLEDGE, Pride 

of 2729 

HALF-TRUTH Terrifies ♦1430 

HALLEY and Comet of 1680 . 209 1 

, comet 2523 

, comet at Battle of 

HastinKs 2451 

HALLUCINATION Produced 

bv aconite *1431 

HALO, Disagreement in early 

accourii s of sun's 588 

of Sun 588 

HAMBURG, The Elbe below . 1446 

HAMMER, Hill of Macaw 

surpasses 1 596 

. Relic of stone age .... *1432 

HAMMERING, Iron heated 

by 2258 

HAND, Arrest of the 232 

, Delicacy of eye and , . . 2525 

Developed in Miocene 

apes 3048 

Gives man pre-emi- 
nence *1433 

HANDIWORK, Evidence of 

human 790 

HANDLES, Primitive adap- 
tation of , to tools 55 

HANDS, Kangaroo’s forefeet 

serve as 58 

, Tools are external .... 232 

HAPPINESS in Animal 

world 308 

vs. Character *1435 

Involvc.s element of 

oain *1434 

()btaino<l by attempt- 
ing to seem happy 1023 

, Prosperity in endan- 
gered lands 2555 

. Unity of perfection and 3550 

HARBOR^ Abundant 93 

Formed by coral reefs . *1436 

HARDNESS, Yielding pro- 
tects better than 3795 

HARM Greater from prod- 
ucts of Bacteria than from 

theorganistn.s 1680 

HARMFULNESS of Fear— 

paroxysm. * 3573 

HARMONY, Ability to fix on 

particular part in a 285 

, Actions in, with Na- 
ture 30 

in Art due to elimina- 
tion 238 

— amid Diversity *1437 

, Hearing blunted by. . . 3562 

- Increa.sing, with envi- 
ronment 2041 

of Nature *1438-39 

of Nature — Geology. . . 1358 

of Nature and human 

mind *1440 

of Nature — Mathemat- 
ics 2107 

of Pentateuch, with 

archajology 2535 

Result of divi.sion 1906 

Sought by theology. . . 1358 

in the Soul 320 

of the Universe. .*1441. 3486 
177 ;;* (See also Uniformity.) 
harp Derived from bow- 

HXfesioripof.-.:::;:: 

^■^^VEST, Great, from scan- 

duced by I 745 

. Perception disturbed by 2542 


HASHISH, Volition weakened 

by 3677 

HASTINGS, Battle of 2451 

HAWAII, Volcanoes of . . . . *1444 
HAWK the Farmer’s ally . . . *1445 

, Shrike has hawk’s bill. 3521 

.Terror of 3378 

HEALING of Earth’.s scars. 1438 
HEALTH Conduces to mo- 
rally *1447 

, Ecstacy of 964 

, Ownership and mental. 2495 

by Removal of impur- 
ities *1446 

in the Tropics — India. 2640 

in Tropical lands *1448 

HEALTHFULNESS, Science 

increases 1934 

of Sun-light 1941 

HEARING Among astrono- 
mers 3070 

Blunted by harmony . . 3562 

of One’s own name. . . . 300 

, Sense of in bees *1449 

HEART, Heating of the, un- 
conscious 399, 1609 

, Change of 465 

, Incessant beating of . . . 2874 

, Learning by 24 

Out.st ripped by intel- 
lect 1712 

Revolts from Atheism. 264 

HEARTH as Type of home. . *1450 
.HEAT Abs< rb?d by atmos- 
phere 999 

, Activity of brain pro- 
duces local 396 

, .All work result . of 1012 

of the Atmosphere. . . . *1461 

in Atomic motion 279 

, Brain benumbed by. . . 397 

, Check of radiant 2935 

and Olid 868 , 1557 

, Contraction of bulk 

may sustain, of sun 633 

, ('ont r ac t i on of sun 

evolves 769 

Converted into work. . 10(»8 

Convertible 611 

, (Yy.stallization through 3484 

Developed by chemis- 
try • *1 155 

— Developed by electric- 
ity *1455 

Disappear.^ in work.. . . 106 

Dis.-ipated by hot 

springs 2686 

of Earth con.'^t ant 71 

— — , Earth losing 939 

, Effect «»f. resi.vtlci^s . . . . 979 1 

and Electricity. . .1048. *1453 ; 

, Friction a .source of. . . . *1456 ; 

, Gravity cause of 632 

— . Hammering produces. 2258 j 

, How produced in hu- j 

man body 2662 ! 

of Human body . .*1458-60 1 

, Ice .suppo.'^ed to be 

formed by 1534 I 

.Imponderable 2116 

, Increase of, from violet 

torcil 1617, 

, Influence of, on water. 1069 

Inseparably connected 

with motion and life 1305 

— Intensity of — Rapidity 

of light 3726 

. of Interior of Earth.. . . 3497 

Long known as motion 2261 

is Molecular motion. . . 2267 

, Lo.ss of, of earth *1457 

, Lowe.st temperature on 

sun exceeds earthly 3187 

Makes solid diner from 

liquid 1021 

, Measure of the power 

of 2125 

, Measurements of, of 

sifh 2128 

, Meteors cannot supply 

sun’s 2162 

a Mode of motion 

*1451-62, 1466 


HEAT, Motion converted into 

2258,2267 

, Motion produced by. . . 2266 

, Motion reconverted in- 

into 2266 

a Necessary element. . . 3305 

, Partnership of, and 

cold 2513 

, Plants need uniform.. . *1462 

, Power exerted by 106 

, Power of sun’s 999 

, Powers derived from. . 3304 

Producing cold *1463 

Protection of tree 

against loss of 2776 

Proved not a substance *1464 

, Radiation as sustain- 
ing sun's 2820 

, Rays of spectrum rich 

in 2686 

Restored in downward 

flcjw of river 2927 

a Result of food 1262 

a Result of motion .... *1454 

, Science may yet mine 

for 1465 

, Self adjustment to. . . . 561 

, Source of the sun’s. . 3155 

, Space draining plants 

of 2818 

, Sterilizing by 3031 

Stored in lime 612 

of Sun constant 3295 

of Sun measured by, 

of coal 2128 

of Sun — Source of ter- 

restial motion 613 

of Sun in space. . . . 1019-3695 

, Sun’s direct 795 

, Supply of, within the 

earth *1465 

Supposed to be matter. *1466 

, Thrills of, measured ... 1118 

Transformed to force. . *1467 

Transformed into mo- 
tion *1468 

, Transrni's.sion of radiant 3476 

. Tyndair.s lecture on — 

Criticism 3186 

, Water a poor conductor 

of 3699 

. Wave.s of, like waves of 

light 3715 

.White covering pro- 
tects fixim 535 

-. (See also C l i m .\ t k ; 

TKMPKH.M'rur..) 

HEAT-ENGINES, Constantly 

improved 1297 

HEATHEN. Rites of the 1.567 

HEAT-WAVES Contrasted 

with light rays 2683 

HEAVEN, Dante’s concen- 
tric spheres of 673 

, Herschel “bursts the 

barriers of” 579 

, the Mariner’s guide in. 263.1 

, .A new 3209 

, Rain brings fcrtilitj' 

from 914 

, Vault of 3646 

HEAVENS, .Ancient k n o w 1 - 

edgeofthe 1790 

, .Ancients regard the, as 

made of glas.s 3626 

-, Changes in the 3222 

, Her.schel’s exploraiitm 

of the 3171 

, 1 nvest igat ion of all 

stars in the 153 

. Knowledge of 2967 

, Labryinth of the 250 

, Mappiii|( of the 3392 

, Mechanism of the 1401 

, a Photographic survey 

of the 2591 

, Structure of the 3257 

, Splendor of the 1680 

— — , Stars lost from the. . . . 3208 

HEBREWS, Iron among the 1766 

, Poetry of 1025 

HEIGHT, different estimates 
from same 2858 
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HEIGHT Gives sense of ex- 
altation 3625 

, Influence of, upon com- 
bustion 1117 

, Proportion between ex- 
tent and, of aurora 2766 

HEIGHTS, Alpine, of intel- 
lect 240 

Attained bj^ insects. . . *1469 

, Man at great 2884 

.Widening, prospect 

from . , 2274 

HELIUM Found on earth 1119 

HELL a Present fact in evil 

life 481 

HELP, Revelation of Nature, 

a. to roligi' n 2919 

to the needy *1470 

. Science a, to religion . . 2870 

, Sciences, a, to one an- 
other 844 

in Struggle for life. . . . 3237 

HELPLESS, trie: Destroyed 

by the strong *1471 

HELPLESSNESS of Human 

babe *1473-74 

of Primitive man 2059 

the Result of indolence *1475 

of Slave-holding ants. . 1475 

a Source of power *1472 

HELPS to Forgetfulness .... 881 

HEMISPHERES of Brain 
control opposite side of 

body *1476 

of Brain, specialized. . . 398 

, Cutting of cerebral, of 

frog 1679 

HENRY, JOSEPH. Discovery 

by, of magnetic induction. 1755 
^.Effects of lightning in- 
vestigated by 19.11 

. Evolution of electricity 

f r jm steam 988 

, Freezes water by rare- 
faction 1330 

HERCULANEUM Buried in 

lava *1477 


— , Earthquake at. 


, Relicsbreserved in. . , .* 1478 

HERCULES, Con-stellation 
toward which .sun i.s moving 3299 
HERD, Each animal ha.s the 

perception of the 243 

Gores the di.sabled cow 

to death % . . 1471 

HEREDITY, Advantages 

transmitted by 95 

, Alcoholic. . 141, *1479 

in A.stronomic research *1482 

Blends virtues of father 

and mother 3648 

.(Mminal, due to alco- 
hol 139 

and Environment *1480 

of Idiot *1492 

— — , Intoxication producing 

insane 1746 

in Lowe.st types *1481 

May tran.smit predispo- 
sition to disease *1483 

Modified by human in- 
fancy 1648 

Moulds character *1493 

, Mystery of 2323 

, Progress transmitted 

by...... 1814 

, Social 1584 

, Spencer and Mill on. . . 1491 

, Terror of darkness due 

to...... 3376 

, Universal recognition 

of *1494 

HEREDITY OF ACQUIRED 
CHARACTTERS — Brain 

states *1491 

, Cope’s doctrine *1484 

.Dogs *1486 

.Ducks *1487 

, Guinea-pigs *1485 

, Mental habitudes *1488 

, New instincts *1489 

, Question stated *1400 

. Retriever 3477 


HERODOTUS, Ideas of, on 

. geolo^ 1359 

, Missing date of, sup- 
plied 260 

HEROISM in Daily life *1495 

Defies analysis 2783 

.Growth of 1412 

HERON, the Great blue, or 

crane 1924 

HERONS, Seeds transported 

by 3039 

HERSCHEL. CAROLINE, 

sisterly devotion c f 1346 

HERSCHEL. SIR JOHN, 

Opens the study of the 

southern skies 3211 

the Younger carries on 

the researches of the elder. 1482 
HERSCHEL. SIR WILLIAM. 
"Bursts the barriers of 

Heaven,” 579 

, Conception of, regard- 
ing sun 1066 

Counts the stars .3207 

, Discoverer of Uranus. . 2836 

Di.sco vers double .stars. 2900 

, Exhaustive .study of. . . 10 

.Exploration of the 

heavens by 3171 

, Great work of. done 

after his fortieth year. . . . 345 

Makes his owm reflect- 
ors 1346 

Recants his earlier 

views 1065 

, Theory of 3315 

HETEROGENESIS. (See 
Spont.\neou» Geneua- 

TION,) 

HIBERNATION. Sociability 

in 3697 

HIDDEN, THE, \'alue of . . . . 3599 

HIDING-PLACE. Tree-trunk 

a 634 

HIEROGLYPH, Transition 

from, to sound 2601 

HIEROGLYPHICS, Egyptian 3791 

Give proof of ancient 

culture 499 

HIGHWAYS, Ancient beach- 
es became modern *1496 

HILL, Controversy over little 649 

, Glacier ploughs away. . 392 

, Plain.sman’s first expe- 
rience of a .3635 

HILLS Once under .sea 1955 

.Quiet, remain.s of vol- 
canoes 2876 

HIMALAYAS, Cedars of the. 444 

, Snow line on 2912 

HINDRANCES. Science ad- 
vanced in spite of 2965 

to Sympathy 3348 

HIPPOPOTAMUS in England 

and France. 2040 

Once ranged in Eng- 
land 1.307 

HISTORIES, Lakes have life. 1806 
HISTORY, Ages preceeding 

human. 112 

, Antiquity of Chinese, 

in doubt 192 

, Brevity of human 687 

, Discovery before 84.5 

, Each animal recapitu- 
lates, of its race 803 

, a Guide to the birth of 

invention 2753 

, Influenced by geo- 
graphic conditions 1668 

— , Law.s of 1854 

of Man, a, of progress. . ' *1600 

, Meaning of 2123 

, Mediterranean in 2898 

but Moment of time .. . 1197 

, Myths of natural 2347 

in Nursery rhymes. . . . 2430 

, Parallel of, and geol- 
ogy 1355-56 

of Perished raoe.s . ... 3694 

, and Philo.iophy dis- 
tinct *1497 

of Progress 1 5(K) 


HISTORY or Prophecy — 

Rudimentary organs 2612 

Records no Stone Age . *1498 

in the Rocks *1490 

Tributacy to psychol- 
ogy 1508 

of Water necessary for 

analysis 616 

HIVE, Bees know locality 

rather than 1701 

JBees ventilate their. . . . 342 

HOARD. Typical', of miser . . 2221 

HOG Classified among ru- 
minants 1058 

HOGS Fed scientifically 1278 

HOME, Bee scouts select 

new 2611 

, Civilization founded 

upon 606 

of the (Condor *1502 

, Decoration of *1501 

, Family and, part of 

self 1199 

, Gradual adaptation to 

new 1585 

, Man’s original, a gar- 
den of Eden 2077 

of the Trap-door spider.. 923 

Typified by hearth .... 1450 

of the Water-.spider .... 886 

. (See also Civilization; 

Woman.) 

HOMELESSNESS of Prim- 
itive man 2059 

HOME-LIFE, Long infancy 

the bond of 1203 

HOMER, Mention of pottery 

in 196 

HOMES, Animals making 

clearing around their 170-71 

, Bird.s return to . . *1503, 2411 

, Floating, of marine 

animals 1773 

. (See also Dwellincjs; 

Houses.) 

HOMOGENEOUSNESS, As- . 
Burned, of microscopic cells *1504 

HOMOLOGIES, Animal 672 

of Animal kingdom .... 2481 

HONESTY Better than con- 

si .stency 1326 

HONEY, Bee .seeking, fer- 
tilizes flowers 1889 

HONOR, Code of 529 

and “Fame” 1635 

, Mathematics on word of 2111 

, Prophet without in 

his own country 2749 

HOOKS for seed di.sper.sal .... 165 

HOPE for Humanity’sf future *lo06 

of Mastery • . • • *^658 

Oppo.se.s materialism.. *1505 

HOPEFULNESS of Consump- 
tives 99 

of Science *1507 

HOPELESSNESS of Agno.s- 

ticisrn 115 

HORIZON, Mental , extended *1508 
HORN, " Unicorn’s” or "ebur 

fossile” 1317 

HORNS, Picks made of deer’s 1673 
HORSE Attacked by vam- 
pire 3040 

Follows man 39 

Meets man’s enemies.. . . 39 

a Mighty engine *1.509 

, Stupidity of the 3275 

, Submission of 179 

Supp sed , inside of loco- 
motive 893 

HORSE-POWER, Coal-sup- 
ply translated into 2692 

— — , Work of sun in 3772 

HORSES, Alarm of^ before 

earthquake 

.Apparent heredity 

among 1420 

Attacked by crocodiles 39 

Extinct in America be- 

fore Columbus *1510 

, Extinct race of, in S. 

America 1314 

, Fish killing 1250 
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HORSES* Millions of not equal 


to power in coal fields 2602 

, Speed of, increased by ! 

selection 2052 

.Stripe in 2914 

HORSE-STEALING vs. Sheep 

stealing 880 

HOSPITALS. English vs. 

Continental 616 

no Longer charnel- 

houses 2338 

HOST, Countless, of aster- 
oids 260 

of Minute particles .... ♦1511 

Unity of , of discoverers 3365 

HOSTS Unseen ever passing. . 368 

HOTBED. Earth once a 

giant 3239 

HOT SPRINGS. Cause of 3497 

HOUDIN Practising play 

with balls 69 

HOUR, Waking at a specified 3440 
HOURS, Intoxication makes 

minutes seem 2542 

HOUSE in South Sea Islands 593 
HOUSES Built to withstand 

earthquakes 840 

Engulfed in fi.ssures . . . 952 

. (See al. so Dwellings; 

Homes.) 

HUBER, Experiment of — 

Ants 209 

HUDSON’S BAY COMPANY, 

Indians protected by 1396 

HUES of Animals in ocean 

depths ♦1512 

of Flowers due to ab- 
sorption 539 

, Nature’s, from three 

colors 2384 

HUGUENOT, Palissy, the 

potter 3757 

Humanity in Accord with 

higher law ♦ISK^ 

Always believed natural 

forces trustworthy 3495 

^ Ascending scale of .... *1513 

.Civilization fails to 

teach 505 

Dethroned ♦ISH 

, Duty to 922 

, Evolution exalts . . 1098,2552 

, Future of, under equa- 
tor 507 

not Guided by the in- 
conceivable 3585 

, Hope for future 1506 

.Outcasts of 2493 

.Plan apd purpose 

. mark.s of . . ‘ 2609 

, Religion universal as. . . 2872 

Hesults in utility ♦ISIO 

.Solicitude of science 

for 2461 

.Teachableness dis- 
tinguishes 3362 

.Triumph of, over 

brutes 900 

Waiting 849 

HUMAN RACE, Sentiment of 409 

HUMAN SELECTION. Nat- 
ural surpasses 3378 

HUMBLE-BEE and Fly . . . , 2184 

HUMBLE-BEES Fertilize 

red clover 567 

, Simultaneous increase 

of, and mice 1619 

HUMBLEST, Biology values 

the 2704 

HUMMING-BIRD Has no rival 

in its own field 1602 

~ — Lacks intelligence .334 

HUMMING-BIRDS. Color- 
ing of 325 

— Confined to the Amer- 
ican continent 2530 

, Feathers of 324 

Feeding their young . . . 423 

, Habitat of 1425 

, Hybridism not found 

among ♦1517 

, Migration of 1518 

Seen at great height . . . 1502 


HUMMING-BIRDS in Snow- 
storm ♦L^IJi 

, Tubular flower cannot 

produce bill < f 1034 

HUNGARY, Fossils of 1317 

HUNTER Foiled by newly- 

hatched bird 2550 

, Omen of 5 

, Skill of savage 3074 

HUNTING as Amusement . . 1 163 

, Men without desire of 1696 

a Natural impulse ♦ISIO 

, Reliance of primitive 

man on 441 

HUNTING-SPIDER, Baft of 

the 2393 

HURRICANES. Earth’.s. com- 
pared with Jupiter’.s 3240 

Incidents of a wi.se 

economy 1392 

HYACINTH. Di.sease of 1887 

HYBRIDISM not Found 

among humming-birds . . . 1517 

HYDROGEN in Atmo.sphere 

of .stars 3659 

Burning mountain high 

on sun 3297 

Combined with oxygen 1404 

— - — . Conflagration of, on 

the sun. . 585 

, Liquefaction of 2856 

and Oxygen obtained 

from water 1018 

.Torrents of flaming, 

around sun 3241 

HYDROGEN ATOM Lightest 

of all atoms 1614 

HYENA, Earlier giant forms 

of 1282 

in England and France 2040 

in Northern Europe. . . . 1536 

HYPERBOLA. Straight line, 

etc., merge into 2458 

HYPNOTISM. Effects of .... *1520 

— — , Fascination of 1421 

May injure body and 

mind *1521 

, Psychology not ad- 
vanced by 2782 

HYPOTHESES, Agnostic, 

need a God 116 

.Tentative 2740 

, Visionary, of material- 
ism 2099 

HYPOTHESIS of a Designing 

mind *1522 

I — Failure of past 1191 

I not to be Made Doc- 

' trine 2738 

Must stand or fall as a 

whole 1184 

, Newton ’.s, of matter.. . 21 16-17 

1 One of four pillars of 

I .*«cicnce 2986 

of Primary elements. . . . *1524 

of a Soul is satisfying . . . *1523 

— — Verifie<t by experiment *1.528 

. Laplace's, nebular. . . . 3565 

HYPOTHESIS, NEBULAR, 

Objection to 243.3-34 

, Sketch of *1525-27, 3403 

, Unsu.stained 2866 

HYSTERIA, Unnatural sen- 
sitiveness in 3062 

I 

IBIS. Wild vault ing of 156 

ICE, Alpine flt)wer8 amid 382 

, Bacteria in 1331 

, Blocks of, hurled from 

trees 1543 

, Boulders transported 

by 3685 

, Continued activity of . *1530 

, Esquimo dogs scatter 

on thin 2946 

, Evaporation of 3540 

Expands by means of 

air-bubbles *1531 

, Fairy-land of 317, *1532 

, Fire started with 1243 

■*, Forests buried under . . 1308 

, Formation of artificial 1329 


ICE Formed by radiation. . . . 1.329 

, Gigantic rasp of 715 

, Glacial markings not 

the work of floating 1378 

Increases (listress of 

sufferer fr<im thirst 3419 

Lighter than water .... 1669 

, Marks of vanished .... 2 

a Mile and a half in 

depth *1529 

, Mirage among, floes .. 2219 

, Natural vs. artificial . . 1463 

Polishing rocks 2380 

— — Preserved under molten 

rock 1170 

a Protection 3704 

, Regulation of 2949 

Remolded by breaking 

and freezing *1.53.3 

, Rivers of 2928 

, Hivers under arches of.. 1.380 

, Road buried under.. . . 84 

■, “Sunny France” bu.*-- 

ied under 3309 

Supposed to be formed 

by heat *1534 

Thin, ground quiver.s 

like, in earthquake 1689 

, Transporting power of.. *1535 

, Tropical animals em- 
balmed in *15.36 

, Wearing of rock.s by.. 821 , 3595 

ICE-AGE Unexi)lained 23.39 

.Traces of. in America 1027 

. (See also Glaci.vl 


ICEBERG, Elephant pre- 
served in 2554 


ICEBERGS, Color of . .. .*1537-38 

, Com mot ion attends 

emancipation of 1538 

Emerge from under sea.. 1538 

of White, blue and grav 1537 

ICE-CLIFFS Seem to fall in 

silence 3152 

ICE-CLOUDS of Upper air . *1539 
ICE-CRYSTALS in Solid 

block *1540 

ICE-HOUSE, a Natural — 

Mammot h preserved * 1 54 1 

ICELAND, Hardships of ... 101 

, Volcanic dust of, in 

Norway 2709 

ICE-SHEET over Northern 

Italv *1542 

ICE-STORMS in Forests *1.543 

IDEA of F'orce — Sen.se of 

effort 1296 

of Immanence 1386 

.Latin, of God vs. 

Greek 1386 

of Mathematician *1545 

, Mind dominated by pre- 
conceived . . 2193 

. Origin of, of fetishism . 1227 

Behintl phenomena . . *1544 

, Same, never returns . . . 600 

, Sen.sations without 1925 

— — , Sublime, of God in the 

Vedas 1211 

, Unconscious, unknown 600 

IDEAL Order of arrange- 
ment of bodily structure . . . 160 

, Sustained, will control 

action 703 

. Will fixing attention 

on divine 8735 

IDEALISM Deduced from 

Descartes 3526 

, Materialism and 2094 

IDEALS, a St niggle for 2242 

IDEAS, Abstract, not prim- 
eval *1546 

as Actors appearing 

and disappearing 600 

, Analysis and com- 
parison of 902 

of a Babe 3591 

of Cause, etc 1574 

Like bricks of the 

mental structure 2209 

, Mediseval, still preva- 
lent 3014 
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IDEAS, not Objects but proc- 
esses *1547 

, Personality explained 

by 3148 

, Reversal of all, of po- 
sition 467 

of Virtue among sav- 
ages 3647 

‘ Waking, control 607 

IDENTIFICATION often fal- 
lacious *1548 

by Spectroscope 1939 

bV Telautograph 3789 

IDENTITY, no Personal, with- 
out memory 2142 

, Spiritual- 2047 

IDIOCY Through alcoholic 

heredity 1479 

a Manufactured arti- 
cle *1549 

IDIOT, Convolutions few in 

brain of 2654 

. Heredity of 1492 

IDIOTS and Deaf-mutes 969 

IDLENESS Ends in degrada- 
tion 2507 

IDOLATRY, Science destroy- 
ing 2980 ] 


IMAGE, Inversion of 2763 

7 , no Perfect, of rainbow . 2822 

IMAGES in Dreams 1218 

of gods formed by con- 
cave mirror 1567 

of Memory *1568 

, Minds differ in, re- 
tained 1781 

, Overlapping 2763 

IMAGINATION Among bar- 
barians 2350 

, Character of 2039 

Checked by calculation . 437 

, Creative * 1 569 

Distorting fact *1570 

Eliminated *1571 

Essfmtial to research. . . *1572 

Imports fa'se material 

intt> memory . *1573 

May make ideal world 

almost real *1578 

, Phantom of 2578 

, Poetic, of great dis- • 

coverer *1579 

, Po.ssibilities of exist- 
ence outrun 1169 

Producing faintness. . . . *1580 

in Science *1574-77 


, Secret of 2575 

IDOL WORSHIP, Explana- 
tion of teiulency to 3435 

IGNORANCE, Conscious, a 

step toward knowledge. . . . *1550 
, Darwin admits pro- 
found 2488 

, Human, imagines ca- 
price in N at ure * 1 55 1 

of Man *1553 

of Natural laws *1554 

. Sense of. with desire to 

know 217 

, Sense of, an incentive 

to progress 3068 

. Sense of, a law of man's 

being 3068 

. Sublimity not the prod- 
uct of 2911, *1552 

, Unwort hiness di.stinct 

from 1092 

ILLNESS Destroy.s remem- 
brance 2145 

in India 2640 

ILLUMINATION of Ocean by 

phosphorescent animals. . . *1.555 
ILLUSION of Absence of life *1558 

.Actor practises, on 

audience 37 

of Cap and coat 1556 

Due to relati\e sensa- 
tions *1557 

. Enjoyment by 1023 

, Freedom of .savage.s an 1327 

the Lot of all men .... *1560 

through Mental HUgge.s- 

tion *1.561 

of Movement *1559 

, Optical. 2824. 3142 

of Perception *1562 

through Proconcept ion . * 1 563 

of Prcr^ni 213 

.Ready, in arti.sts’ 

drawing 2206 

at Sea * 1 ,5.56 

of Seeing the expected . , lofiM 

. Sen.ses true in 3071 

, Suggestion a cau.se of. . . 3292 

ILLUSIONS Abandoned 3336 

, Belief in, of others .... 

, Dealing with facts di.s- 

pels 1183 

of Desire 2578 

.Facts of external 

world corrective of 1185 

in Nature *1.564 

, Phantoms known a.-^. , . 2577 

, Responsibility for jrnen- 

tal 2888 

of Sight 1.565 

of Touch * 1 566 

Ut^d in heathen rites .. . *1567 

ILLUSTRATION, an Amend- 
ed. . 3245 

• , Ingenious, of a .staff . . 1180 


Stimulated b.v nature- 

study *1581 

IMBECILITY. Alcoh<»lic 1.35 

, Four .steps from im- 
morality to 1492 

IMBECILES, Criminals often 

moral 698 

IMITATION, Allurement by . 145 

. Civilization founded 

upon 1582 

, a controlling human 

impulse *1582 

in Cuira.ss of reptile 

.scalo.s 229 

of F'ir.^^t importance to 

.civilization 1297 

, Instinctive and uni- 
versal *1583 

, Protective 2179 

Secures continuity of 

life *1584 

IMITATIONS. Man's, of Na- 
ture feeble 2668 

I IMITATORS, Early patterns 
I of fabric the de.spair of 

modern 3383 

IMMANENCE, Idea of 1 .386 

of Creat<»r 3390 

IMMIGRATION of Animals 

tot he deep .soa *1 585 

IMMOBILITY. In.-^tinct of. . . 736 

IMMORALITY, Four steps 

from, to iinbccilitv 1492 

IMMORTALITY of (Irateful 

remembrance *1586 

, Racial, a «lclu.siv" hope. *1587 

, Science cannot prove. . . 2975 

IMMUNITY, Natural, from 

disease *1588 

of Patients after recov- 
ery from di.sea.ses 202 

IMMUTABILITY of God 

.shown in nature 3513 

in the Mid.st of change . . 1017 

I IMPATIENCE of Suspense. . . 3342 

IMPEACHMENT. Lack of 
evidence in < ne line not, of 

evidence in another 1804 

IMPEDIMENTS to new ac- 
tion removed 2873 

IMPERFECTION of Human 

senses *1589 

— of In.struments *1690 

, Perfection sheds light 

on 2554 

IMPERFECTIONS of the 

Eye *1592 

of the Geological rec- 
ord *1591 

IMPERIOUSNESS of Habit . . *1693 
IMPERSONATION by chil- 
dren *1594 

Ocates myths *1595 

IMPERSONATtOKS. Aryan, 

of elementary powers 2573 


IMPERTINENCE, Automa- 
ton-theory an 

IMPLEMENT, Progress from 

to machine 

IMPLEMENTS, Design shown 

in flint 

Deteriorated 

, Effectiveness of nat- 
ural ' 

, Feeling through tools 

and 

, First, in agriculture .... 

, Forgotten 

IMPLOSION vs. Explosion . . 
IMPORTANCE of Bacteriol- 
ogy ' 

of Constancy 

of Cookery 

Imitation of first, to 

civilization 

of Name 

of Pottery 

of Smallest and feeblest 

of Unseen world 

IMPORTATIONS into Scrip- 
ture 

IMPOSSIBLE, THE, Accom- 
plishment ( f 

, Belief in surrender of 

IMPOSSIBILITY, Putrefac- 
tion an, without bacteria. . 

, Putrefaction made an. . 

IMPOSTURE .Practised by 

cowbird * 

IMPRESSION Completes cy- 
cle of activity 

, Faintnes.s of mental . . . 

, Mental, deemed ob- 
jective 

, Power of, falls on pre- 
pared nerv'C center 

, Visual, of relief an in- 
ference 

, Weak, obliterated by 

strong 

IMPRESSIONS of Childhood . . “ 

, Correction of 

of Different senses 

, Early, determine life 

work 

, Early, important 

, Enduring, of Scriptures 

, Familiar. . 

, First, do not giv'e deep- 

c.st truth 

-, Power of co-ordinating. 

, Reaction on. . 

, Reaction of mind upon 

, Tr.an.'^ient, made indel- 

U>le 

IMPRESSIVENESS of Mound- 

builders' works ......... 

of Plans of prirnitiv'^e 

man 

IMPRINT of Raindrops in 

rock * 

IMPROVEMENT and adap- 

tati«)n 

by Br€»eding 

, ('apacity of 

Ceases with lack of 

competition * 

, Mental, supersedes 

physical. . ..... .^ 

by Self- discipline 

IMPROVIDENCE, Abund- 
ance of tropics favors 

IMPULSE to Acquisition * 

, Common, affecting all 

planets 

, the Dramatic, strong 

in children 

, Faculty-theory of 

, Fighting, necessary. . . . 

, Human, of locomotion. 

, Hunting a natural . . . . 

, Imitation a control- 
ling human 

and Instinct 

, Migratory, in cage- 

birds * 

for Mov'ement from 

preceding movement * 
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IBIPULSE, Prayt’r a universal 2701) 


. Rational, may control 

the instinctive 3396 

, Sympathy a human. . . 3346 

, Transitoriness of 1702 

, Walking, suddenly de- 

velotDed in human beings. . 3683 

IMPULSES, Accumulation of 

small 16 

, Lower, given the right 

of way 3408 

, Man has more, than 

lower animals 1708 

.Memory and reason 

regulate human 1708 

, Play founded on native. 1984 

, Repeated, give effect . . 3294 

Ripen successively ♦ISOS 

IMPULSIVENESS vs. Con- 
trol 2667 

a Source of power 2659 

IMPURITIES, Ilealth by re- 
moval of 1446 

Rejected by glacier .... *1607 

IMPURITY of Natural colors *1608 
INABILITY to Learn by ex- 
perience 169 

INACCESSIBLENESS of 

Beauty and sublimity .... 323 

INACCURACY of Personal 

evidence 1090 

, Slight, vitiates results. . 1050 

INACTION, vs. Action. ..... 492 

.Loss of firnction 

through 2507 

INACTIVITY Causes degen- 
eration 755 

INANITION, Hunting in- 
stinct dying of 1696 

INATTENTION Causes fail- 
ure of memory 1190 

to the Unimportant .... *1609 

INCANDESCENCE, Colors of, 

cannot be reproduced *1610 

, Phenomena of *1011 

INCENTIVE to Progress 3068 

INCIDENT, Peril a common, 

of life 958 

INCITEMENT, Momentum 

outlives 975 

, Teacher’.s great work. .. 3232 

INCITEMENTS to Study of 

nature 2368 

INCLINED-PLANE U.sed by 

primitive man 2694 

INCLUSION vs. Exclusion in 

.scientific .system *1612 

incompatibility of Men- 
tal qualities *1613 

INCOMPLETENESS, Science 

(;on.scioU8 of its 3658 

INCONCEIVABLE, Human- 
ity not guided bv the 3585 

INCONCEIVABLE, the, May 

be fact 2996 

INCONCEIVABLENESS of 

Distances of the stars 877 

INCONSISTENCY of Voltai;e 

regarding fos.sil.*^ 1740 

INCORPORATION of Mind 

and brain impossible 2324 

INCREASE of .Animals under 

protection *1615 

r)f Birds *1620 

in Brightno.ss of stars. . . 474 

, Checks upon, of bac- 
teria 2878 

, Checks to, of life 484 

by Destruction *1614 

— — of European cattle in 

America *1616 

, Exces.s of 1129 

by Exemption from 

attack.. 11,31 

of Force as square of 

velocity 1287 

of Heat from violet to 

*1617 

of Intellectual force 2186 

I Light by darkening 

shadow g24 

■" M “-Bnetic oower 21 

of M uscular force 53 


INCREASE of Quantity re- 
verses result 3478 

, Simultaneous, of hum- 
ble-bees and mice *1619 

of Surface in lung *1618 

INCREDULITY Hinders in- 

ve.stigation *1621 

INCUBATION, Period of 2899 

, Period of typhoid 3644 

INDEBTEDNE^, Unconsid- 
ered, to bird.s 942 

INDECISION vs. Action 906 

of Character 906 

.Error more helpful 

than 1051 

, Habit of, to be avoided. 745 

INDEPENDENCE, Power 

gives 1016 

of Simultaneous mo- 
tions 3333 

Weakened by surveil- 
lance *1022 

INDESTRUCTIBILITY of 

the Atom *1623 

of Three great powers . . *1624 

INDIA, Dancing in 720 

, Half-castes of 503 

. Languages of, from 

San.scrit 1443 

, Red ants in 1642 

INDIAN, Prognostication of 

calamity by 5 

INDIANS, Burial cu.stoms of 

American 354 

.Cave-dwellers like 

American 1716 

Digger, of North Amer. 503 

and Egyptians 194 

Ignorant of casting 662 

, Invention among 1759 

.Irrigation among 

American 1768 

Obtain fire by bow- 

drill 194 

, Pipes of, moulded to 

figure.^ 350 

Preserved by Hudson '.s 

Bay Co 1396 

.Substitutes for nails 

among American 3285 

INDIA-RUBBER, First vul- 

canizoil— Ooodvear 12 

INDICATOR, Light an, of 

motion 1118 

INDIFFERENCE to Cata.s- 

trophe *1625 

to Warning'j of di.sastcr.. 1241 

INDIGO Made by chemical 

process *1626 

INDIRECTION, Injury by . . 1080 

INDIVIDUAL, .Aggregate c»)n- 

science controlling 596 

. Chief use of pain not 

for. but for race 2.399 

, Development of, and 

race 808 

— — . Experience of, not the 

limit 1508 

. Intentions not explain- 
ed by experience of 1 748 

. One, infected, poisons 

many 622 

, Repeating hi.story of 

race 1360 

, the. Sacrificed to pub- 
lic welfare . 341 

, Univcr.se divided dif- 
ferently by each 3563 

INDIVIDUALISM vs. Concen- 
tration of intlustry 1644 

C\>iitrary to Nature’s 

plan _. . . *1627 

— ' — nive.s place to nltriii.siii *1628 
INDIVIDUALITY of Con- 

.sciou.snc.ss ,3003 

, Dcpemlence on 3287 

Develope<i by prolong- 
ed infancy 1648 

t he E.s.seiii'c of life 1913 

- — Iiulcst ruct ilde * 1 630 

a Law of Nature *1629 

of Memory *1633 

of Mental life 601 


INDIVIDUALITY of a Region *1632 

in Science *1631 

Strong in cat tribe *1634 

, Varying aspects of . . . . *1635 

INDIVIDUALS and Nations 

— Kru) wledge 1 795 

INDOLENCE, Abundance of 

tropics favors 507 

, Helplc.s.sne.ss the result* 

of 1475 

Tend.s to degradation . . 1802 

INDUCTION (lives a law *1637 

, Magnetic 1755 

Mu.st combine with de- 
duction *1636 

Recognized by Aris- 
totle *1638 

INDULGENCE Attempt to * 

evade penalty of 2640 

. Excu.ses for *1639 

INDUSTRIES, Man in the. . . 1853 

, Nature aids 2.357 

INDUSTRY, Achievement of 2698 

among Animals *1640 

of Ants . 797 , 1206, *1642, 3767 

, Api>lications of science 

to 3269 

.Commercial, aids 

science 2761 

, the Corrective of phil- 

anthrophy *1645 

Dependent on scientific 

.study *1641 

, Genius accompanied 

by t ireless 1 346 

, Geology of, value for. . 1357 

among In.sects 208 

of Mozart 1347 

, Organization of 2473 

.Patient, evinced — 

Monkey 1761 

of Primitive man *1643 

.Separate vs. gregarious *1644 

.Transformation of.... 1298 

INEQUALITY Law of human 

nature *1646 

INEXACTNESS of Early dis- 
infecting prrcesse.s 1116 

INFALLIBILITY, Assumed, 

of scientists *1647 

INFANCY, Animal without 

an 181 

, The bond of home 1203 

Gives time to elaborate 

brain 1474 

, Man’s single and costly •.‘21 

.Moral effect of 980 

. Need of long time of . . .3504 

, Need of prolonged.. . . 1727 

.A period of pla'«tic‘it.v *1648 

- - , Prolonged — .A p e and 

man *1649-50 

. Pn )1< )ngp<l , i n c r e a s e s 

brain ‘•urface. . 1474 

, S« litude the terror » f . . 3144 

.Through, to the King- 
dom of (Jod 1910 

INFANT, .Attention of, is au- 
tomatic 3065 

AttractP<l by flame 1207 

.Brain of, resembles 

that of ape 651 

Life of, destroyed by 

unrleaidine.ss 422 

INFANTICIDE aiul Canniba- 

li.sm 3642 

not I’rimeval 3642 

INFANTS, Slight mortality 

among Jewish 18t)6 

INFECTION Caused by earth- 
worms *1651 

Producing terrible re- 
sult 1980 

.Security from 30.32 

of Source of life 1904 

Unsuspected 3644 

Widely distributed *1652 

INFERENCfe, Animal intel- 
ligence known by 1719 

, Ou<le and ha.sty, re- 
buked 2986 

, Mental, to explain phe- 
nomena 1399 
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SCIENTIFIC SIDE-LIGHTS 


INFERENCE from Partial 

observation 856 

, Sensation of move- 
ment due to 1559 

INFERENCES, Erroneous, of 

the fallacy of the senses. . . 3071 

, Hasty, untrustworthy. 581 

INFERNO of Dante disap- 
pear 673 

INFINITE, THE, Reaching 

toward • 926 

, Science leads out to ... . 1656 

INFINITESIMAL, THE, in 

Mollecular theory 2233 

INFINITUDE, Richter’s vis- 
ion of « *1653 

INFINITY, the Conception of *1659 
— — a Necessity of thought. *1654 
not an Object of wor- 
ship *1655 

Revealed in nature. . . . *1657 

of Space 1971, 3159 

of Space, matter and 

energy *1656 

Suggested by the Ocean *1658 

INFIRMITY, Unconscious — 

Color blindness *1660-61 

INFLAMMATION of Eyes 

from chill of space 2240 

INFLEXIBLENESS of Rou- 
tine of instinct 1697 

INFLUENCE from Afar *1664 

, Cosmic 934 

of Cultivation *1667 

of the Danes 2354 

of Eclipses on the su- 
perstitious 3324 

.Enduring, of great 

teadier 2665 

of an Enlightened 

monarch *1666 

Exerted in vain *1662 

of Fixed abode 506 

of Geographic condi- 
tions on history *1668 

of a Great man *1663 

. Healthful, of .sunlight. 1941 

of Heat and cold *1669 

of Height upon com- 
bustion 1117 

, Tdfe an un.seen 1876 

of Man upon the earth. 2049 

of Nature on poetry. . . *1670 

, Nature’s silent 625 

, Plastic bodies weak 

enough to yield to 3524 

of Sun on magnetic 

needle *1665 

of Sun-spots on auro- 
ras 934 

Transmitted *1671 

Unseen and unfelt 2684 

of Woman for peace. . . 2528 

INFUSIONS, Life in 1893 

— . Protected from germs 130, 1344 

. Protected, void of life. 2470 

INFUSORIA Cause phospho- 
rescence of ocean 3758 

INGENUITY of Primitive 

man *1673 

of Reasons for wrong- 
doing 1639 

of a Spider *1672 > 

INGRATITUDE for Benefits 

from sun *1674 

INHABITANTS of Mars 3781 

INHARMONIOUSNESS of 

Past with pre.sent 2518 

INHERITANCE from Ancient 

ages 238.5 

through Countless 

generations *1677 

Explains n)henf>rnena . . 2311 

Incomprehensible 20.34 

of Mental disea.se *167.5 

the Rule of life *1676 

INHIBITION by Substitu- 
tion 1093 

INHIBITIONS, Energy amid, 

highest mental type 1010 

INHUMANITY arnid. Peril 

and suffering *1678 

INITIATIVE, Destruction u£. *1679 


INITIATIVE, Value of 

strong — Pledge 2632 

INJURY by Indirection *1680 

INOCULATION of Animals . . 2942 

of Cream — Bacteria. . . 1222 

of Fields with useful 

germs 3139 

INORGANIC. THE, Cannot 

become organic 3774 

, and the Organic 1416 

, Shut from the organic 2515 

INQUIRY, Mystery not the 

end of 2370 

INQUISITION, Bruno burned 

by 3385 

INROADS of Sea on British 

coast 58 

INSANE, Ancient cruelty in 

treatment of 704 

INSANITY through Alcoholic 

heredity 1479 

, Dream a brief 907 

, False views of 389 

, Improved treatment of 2189 

, Intoxication one with. . 1746 

, Moral, may be congen- 
ital *1681 

in Royal families 1675 

, “ Temporary ” or ' ‘emo- 
tional.” 13.33 

INSCRIPTIONS, Cuneiform. . 2846 

INSECT Attracted by flame. . 1207 

with Binl-like habit . . . *1682 

^ , Bircls killed by.. 369 

, Contrivances forcing, to 

fertilize flower 50 

, Dependence of, on 

mimicry 771 

, Leaves of Dionsea close 

at touch of 3081 

INSECT-FOOD of Flower- 

loving birds 1518 

INSECT-LIFE, Richness of, 

in tropics *1683 

INSECTS, Acute sen.ses of . . . *1684 

, Adaptation of flowers 

to 50 

, Ants domesticate oth- 
ers 205 

, Apparent contrivance 

among 782 

, Architecture among. . . 221 

Blown out to sea 3100 

Blown off shore 2666 

Borne to mountain tops 2666 

, Capture of, by sun-ilew *1685 

, Chicken-hawk lives 

chiefly on 1445 

Compelled to fertilize 

orchids 3528 

Co-operate with flow- 
ers 660 

, Defense of plant against, 

u.sele.ss 750 

, De.st ruction of, by 

sun-dew 11 

, Destruction of noxious. 797 

Distribute pollen 2896 

, Escape of useless 3577 

. Farming of 1206 

Fertilizing flowers. . . . 

784, *1686-87 

Fleeing before wind. . . *1688 

, Heights attained by. . . 1469 

, Indu.stry among 208 

, Injurious, stopped by 

leaf-cups. . . . .3700 

, Leaf and stick 2182 

, Lessons in 2376 

, Life of, shows grada- 

tum 292.3 

— — , Means of cross-fertiliza- 
tion 105 

— - — , on Mountain peaks. . . . 1920 

. Navigation by 2393 

, Plant.s eating 2471 

.Plants protected 

again.st useless 2622 

, Prevision among. .2726, 3690 

as Scavengers 2961 

, War amonga 3686 

INSECURITY, Feeling of, on 
height 3072 


INSECURITY Makes divine 

protection precious 2777 

, Sense of, in earthquake *1689 

INSENSIBILITY Due to ab- 
sence of mind *1690 

to Pain under strong 

emotion 3150 

INSIGHT, Poet shows scien- 
tific 26.34 

, Scientific, enlarged .... *1691 

, Scientific, penetrates 

the unknown 1579 

INSIGNIFICANCE of the 

Earth 2949 

, Joined with , supremacy 642 

of Man 1167 

INSIPIDITY in Unchanging 

ejqjerieiice 3067 

INSOLATION Breaks up 

rocks 867-8 

INSPIRATION of Genius *1693 

Likened to magnetism . 2008 

Needed in science *1692 

, Terror the, to worship 

of serpents 2943 

INSTABILITY of the Earth . . *1694 
INSTANCE of reasoning 

among bees 2832 

Under general law — 

Freezing of water 1133 

INSTANCES of parthenogen- 

e.sis 2509 

INSTINCTIVE Dependence of 

insect on minrllcry 771 

INSTINCT, Blind — Lemming 

of Norway 2173 

, Blind — Remora 657 

, Blind — Squirrel 376 

, Certainty of 449 

, Chadbourne on. ..... . 1698 

Dying of inanition — 

Hunting *1696 

, Early — Common spi- 
ders 2548 

, Early — Trap-door spi- 
der 2549 

Follows routine *1697 

of Habitation 3284 

of Immobility 736 

vr. Impulse 1708 

Independent of educa- 
tion *1698 

of Larv® 2727 

, Limitations of — in bees *701 

, Limitations of — in dog *1702 

, Limitations of, in 

Man *1699, *1700 

, Maternal, among birds 424 

, Maternal, of the spider. *1703 

, Mischief result of con- 
structive 2220 

, Modification of, in 

birds 1721 

, Obliteration of 2437 

, Perfection of, in early 

life 2550 

and Reason *1695, 1909 

, Religious 2868 

of Robbery — Eagle .... 2932 

— — , Sense of direction not a 

blind 1867 

, Fear of solitude a pro- 
tective 

Stronger than affection 1604 

, Stupidity of . . . .*3272, 3274 

.Transmission of 3477 

INSTINCTS. Blindness of 

mere 1708 

Change with circum- 
stances ^1489 

.Complex *1704 

, the Functional cor- 

relatives of structure 1698 

—— vs. Impulses *1708 

, Innate *;705 

of Labor reckless *1707 

, Man must acquire ..... 2050 

.Natural, in domestica- 

tion . . *1706 

INSTRUCTION about Light, 

to the blind 8363 

, Young swallows fly 

with no 1258 
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INSTRUCTION Might save 

life *170 

, Secondary aim of 1834 

INSTRUMENT, Man behind . 2032 

, Man an, of research . . . 2028 

, Man viewed as an 1067 

INSTRUMENTS. Different 

with different methods. . . . 827 

, Natural, of music 2301 

, Science before 2972 

INTAGLIO Less familiar 

than cameo 1738 

INTELLECT. Alpine heights 

of 240 

, Beauty not ^ matched 

by — Humming-bird 334 

, Boundarydine tif *1710 

, Deadened by intemper- 
ance 1731 

Developed by struggle 

for life *1711 

Developed by use of 

hand 1433 

of Early inventors 3757 

vs. Emotion 1613 

, Fallacy of the 3071 

, Fear a result of confu- 
sion of 3327 

, Ha." outstripped heart. *1712 

. Language banks the 

gains of 1814 

. Limitations of *1713 

of Man conquers cli- 
mate *1714 

Prepares for* new dis- 
covery 85 

Required to make uni- 
verse , *1715 

and Sense-i;)erception. . . 2676 

INTELLIGENCE of Animals 

—Ants *1722 

of Animals — Birds. . *1720-21 

of Animals — Cat . .*1723, 3272 

of Animals — Elephant. . *1724 

of Animals — Shepherd- 

dog .• *1725 

of Animals — Wa.sp *1726 

of Animals inferred .... *1719 

of Animals limited. . 169, *1720 

and Barbarism coex- 
isting *1716 

of Birds combined with 

devotion 423 

, Combination of 552 

of the Corvidae 3570 

, Exalt at iijn by influ- 
ence of higher 1784 

the Final victor *1730 

of High order *1727 

, Hiiman, one step above 

brute 973 

, Humming-bird lacks . . 334 

in the Kitchen 486 

Limited. <4 animals . . . 169 

not Limited by size of 

brain 51 

in Lower forms of life. . . *1718 

of Monkey limited 2235 

Needed by cooks * 1 728 

, Play an indication of . . 2626 

of Primitive man *1717 

Proportioned to brain- 

convolutions 651 

in Reflex movements. . . 2195 

Shown in fossils *1729 

Shown in repair of 

damages 2831 

a Supr me cn ative . . . . 23(50 

.Utility of 3275 

, Worms seeming to ex- 
ceed ant.** in 2197 

INTEMPERANCE a Cause 

of idiocy 1549 

, Deba.sing effect of * 1 73 1 

among Greatest evils 

of modern world 3182 

, Mortality from *1732 

• , Privation a cause of. . . 140 

. (See also Alcohol; 

Heredity; Idiocy; In- 
sanity; Intoxicants; 
Intoxication; Stimu- 
lants; Wines.) 


INTENSITY. Judgment of , of 

sensation 1782 

, Power of, controlled . . . 2667 

INTENT. Selection reaches i 

beyond man’s 3053 ' 

INTENTION, Morality in 2246 

in Nature 43 

INTENTIONS not Explained 

by experience 1748 

INTERACTION of Matter 

and spirit 1447 

INTERCHANGE of Functions 

of organ.s 562 

of Land and .sea *1733-34 

, Progress by 2749 

of Subject and object. . . 2324 

INTERCOURSE of Nations. . 3532 

, Progress by 2749 

INTERDEPENDENCE of 

Mental and bodily states . . 3224 

of the Parts of the brain 244 

INTEREST, Acquired, be- 
comes controlling *1735 

Determines conscious- 

ne.ss 491 

in the Divine record. . . . 1738 

and Habits control re- 
membrance. . 770 

of Man in animals. . .... *1737 

, M e rn o r y co-extensive 

with 2140 

, the Moon an object of, 

to man 943 

of Northern life 507 

of Science 3004 

. Supreme in self 3054 

INTERFERENCE. Beauty re- 
sulting from, of waves 339 

of Light-waves, i 1 1 u s - 

trated 549 

. Extinction of waves by 

—Light 1933 

(,f Idght -weaves — New- 
ton’s rinses 2415 

of Light-waves — Thin 

film.s 544 

of Light-wave.s — Twink- 
ling of stars 3505 

.Phenomena of, of 

light-waves 3505 

of Sound-waves 3153 

with Survival of fittest. . 3339 

of Waves of water 3714 

INTERIOR of Earth un- 
known 1966 

, of Greenland, unknown 1529 

, Supposed hollow, of 

the earth 1054 

INTERPRETATION. Instinc- 
tive *1738 

, Man’s, of the world. , . . 320 

INTERPRETERS, Nerves, of 

the world to the mind 2409 

INTERVALS. Quiet, of vol- 
canoes 2362 

Betw'een sentences full 

of meaning 2917 

INTERVENTION of Natural 

cau.‘*e.s *1739 

INTOLERANCE of Compre- 
hensive systems 1184 

of Infidelity *1740 

, Mohammedan, checks 

science 692 

of Paganism — Anax- 
agoras *1741 

, Paralyzing effect of .*1743-44 

of the 8ch(H>lnien *1742 

INTOXICANTS. Indians pro- 

tectetl from 1396 

, Sale of, prohibited by 

Hud.son’s Bay Company. . . 1396 

INTOXICATION Allied to 

mania 134 

, Dangers of incipient . . . 2395 

, One w'ith insanity. . .*1745-46 

Produced by alcohol. . 697 

Produced by fungus. . . 2542 

Produceil by hashish 2542,3677 

Produced by opium 595 

. (ScHi also Alcohol; 

Heredity; Idux’y; In- 
sanity ; Intempekancb.) 


INTROSPECTIONS Marvel- 
ous power *1747 

INTUITION of Expert 1154 

, Perception of genius by 2842 

INTUITIONS not Explained 
by experience of individ- 
ual *1748 

R<^pudiate materialism 609 

INTUITIVE PERCEPTION of 

the Divine 1385 

INUNDATION, Pos.sible, in 

North America *1749 

INUNDATIONS A.scribed to 

arrival of .ships 3319 

INUTILITY and Utility of 

fear 3573 

IN VARIABILITY of Law 

* 1843, 1982 

INVASION of Human dwell- 
ings 2961 

INVENTION, Accident lead.s r 

to 7 

, Cooking, of woman. . . . 656 

and Di. SCO very *17.^2 

Driving to invention. . . *1751 

7, Extravagant expecta- 
tions of new 1136 

(jiives increasing power *17.55 

, Guide.s to 2753 

Indigenous in man. . . . *1756 

Joined with imitation. 1.584 

, Leaven an. of woman . . 1868 

, Nature anticipates hu- 
man 2359 

a Nece.ssity for prim- 
itive woman *1 753 

Pepper-pot ” an, of 

woman 2536 

of the Sand-bla.st *1757 

among Savages *1750-51 

, Unsuccessful 1758 

INVENTIONS. Mental powers 

required for early 3757 

of Primitive man *1759 

, Similarity of 3108 

INVENTOR, Per. •severance of 2565 
INVENTORS. Rewards of 

early . 2916 

, Women the, of textiles 

and pottery 3757 

INVERSION of Anthropomor- 
phism 186 

of Image 2763 

INVESTIGATION of All stars 

in the heavens 153 

, Authority hinders 290 

vs. Dogma *1762i^ 

, Electricity for patho- 
logical 992 

, Error inseparable 

from 1053 

, Incredulity hinders . . . 1621 

into Natural forces 624 

INVIGORATION of Negative 

character *1 764 

INVESTIGATION of Nervous 

disease 2189 • 

, Original *1760 

, Paralysis of 2075 

, Rapid spread of, once 

started.. 31.5 

. Untiring spirit of, in 

mi nkey. . . *1761 

INVESTIGATOR. Qualities 

required in scientific 2813 

Should keep to his owui 

depart men t 298S 

INVESTIGATORS Often bad 

lecturers *1763 

INVISIBLE, THE, Made vis- 
ible *176.5 

, Photographing 2595 

, Power of — Attraction 2684 

, Power of — C h e m i c a 1 

enei^y 2687 

, rower of — Heat 

2683, 2686,3476 

, Power of — Molecules.. 2682 

.Power of — Wind 2685 

INVISIBILITY. Absolute 

trust of moth in its 2250 

of Chemical or ultra- 
violet waVes 2537 
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INVISIBILITY of Chief 

products of combustion. . . 555 

, Instantaneous, of moth 2249 

of Minerals in water. . .. 2213 

of Some rays of spec- 
trum 1161 

of Zebra in twilight. . . . 3586 

IRIDESCENCE of Striated 

surfaces ’ 3505 

IRISH BOG, Body preserved 

in 2554 

IRON, Barbarians, knew use 

of 309 

, Bronze before 2535 

, Burning of 2153 

, Copper more useful than, 

to t-avages. 1391 

, Ex])criinenf with mol- 
ten 2386 

, Freezing water shatters 1292 

Among the Hebrews.. . *1766 

Made hot by ham- 
mering 2258. 

, Molecules of, magnetic. 2231 

, Plasticity of 2009 

, Power invoked in ex- 

pan.siun of 1404 

, Record graven with, 

pen 715 

in the Sun 3488 

the Universal metal. . . 3227 

IRON AGE, Transition from 

Bronze Age to 3468 

IRON FILINGS. Light passed 

through 2521 

.Pulverized 2521 

Raving to escape 1286 

IRREGULARITY of Distribu- 
tion of plants 883 

IRRELIGION May result 

from degeneracy *1767 

IRRESPONSIVENESS is 

Death 3481 

IRREVOCABLE, Dread of 

the 906 

IRRIGATION Among Ameri- 
can Indians *1768 

Progress in hydro- 

teohny as related to 3701 

in Southern Arizona. . . 1768 

IRRITATION of Skin by Al- 
pine sun .shine *1769 

ISABELLA, Ornithology en- 
couraged by Queen 1666 

ISLAND Created in one gen- 
eration *1770 

Rises among Azores. . . *1771 

Universe.?. 3198 

ISLANDERS of South Sea ... 504 

. Ancient British — Burial 

customs 3.')3 

ISLANDS, Area of coral, 

trifling 225 

Built and de.stroyed in 

Ganges 3474 

of coral *1772, 3280, 3773 

, Coral, in economy of 

nature 2472 

of Floating >eaweed.. . . *1773 

ISOLATION of Sefjuoias *1776 

of Solar system *1777 

of Sun *1774-75 

ITEMS, Many contribute, to 

Science 842 

IVORY in Northern Rus.sia. . 520 

, Wedge made of 2694 

IVY, POISON, in Japan 2620 


JACKDAWS Build buttress 

for nest 1721 

JAGUAR Invi.sible by color . . 2087 

in South America 249.3 

JAMAICA, Earthquake de- 

vasitates. . * 3282 

PhararilPs rat in 759 

JAPAN, Plants of North 

America found in 2620 

JAPANESE, Musical ta.ste of . 3359 
JEWELS Adorn .skeleton — 

Pompeii 3117 

JEW S, Longevity of 1986 

, Preservation of tHb.. . . 1802 | 


JOURNEY through Track- . 

less space *1778 

JOURNEYS, the Nocturnal, 

of birds 2516 

JOY of Creation — Mozart . . . 1348 

of Discovery . . . .1693, *1780 

Exaggerated in mem- 
ory *1781 

, Exaltation result of . . . *1779 

, Love converts pain to . 1995 

, Nature a, to man 625 

, Pain latent in 2497 

Recalls joy 3145 

of Studying science.. . . 81 

JUDGES, Condemnation of 

present, braved 580 

JUDGMENT, a Priori, of the 

Creator’s Will 1160 

Beclouded 1520 

, Day of 2844 

of Distance, relative . . . 3636 

vs. Empirical reason- 
ing 2833 

of Intensity of sensa- 
tion *1782 

Necessary for selection 2539 

Needed to interpret 

senses 3073 

Shown by wasp 2851 

JUICE, Digestive fluid of sun- 
dew re.sembles gastric .... 1953 

JUNKS, Ships converted into 746 
JUPITER, Earth's hurricanes 

compared with 3240 

, Glorious aspect of 1 905 

with His satellites a 

little universe 1145 

, Life on the moons of 690, 1905 

, Measurement of sat- 

elites of 2706 

, Moons of. simultan- 
eously discovered 531 

, Satellites of, gave speed 

of light 1127 

JURA, View of Alps from 818 

JUSTICE, Barbaric 381 

K 

KAIAK vs. Ocean steamer. . . *1783 
KANGAROO, Sandy protect- 
ive color of 780 

Traverses desert swiftly 58 

KATABOLISM, Process of 747 

KEA of New Zealand 464 

KEENNESS of Scent —Arabs. 3075 

of Scent — Indians .... 3076 

of Senses in savages . . . 3074 

KEPLER, De.st ruction of 

the<jry by 3404 

has Qualification.? of 

great scientist 2812 

, Laws of. Product of 

imagination 2972 

, Laws of — Triumph of 

Science 3486 

, Laws of — True mean- 
ing a.scerfained 853 

the Moses of astronomy 3486 

and the Orbit of .Mar.s. . 2568 

a Theorist on the ob- 
servation of others 1125 

KEW, Egyptian seeds in 

ganlen.s of 983 

KEY of Baconian philosophy. 3574 

, Present the, to p.ist. . . 2718 

, “Purpose” the, to 

structure 2802 

KEYS of Majde and a.sh 3742 

KIND, Bird learns only from 

its own 1215 

, Bird stranger to its ... 307 

— Each .seed propagates 

only its 1362 

KINDNESS Among ai»es 3347 

KINDRED with the Divine.. *1784 
KINETIC THEORY of Gases . 393 

KING, Scientist s foiled by a . . 3()1 9 

.Scientists read, riddle. 3020 

, the Sun an independent 1775 

KINGDOM, Cells the popula- 
tion of vital 447 

, Distinct, required for 

man ‘ *1785 


KINGDOM, Giants of the 

vegetable 1375 

, Passage from one, to 

another impossible 2515 

KINGDOMS, Common 

thought unites two 1963 

KINGFISHER, Brilliant colon 

of 48 

KINGS, Pigeon-breeding a 

pastime of 1737 

KINSHIP Basis of ancient 

morality 377 

with Beasts cannot 

sati.sfy the soul 1784 

KITCHEN a Chemical labor- 
atory *1786 

, Intelligence in the 486 

, Science in the 2982 

KITCHENS of the Stone Age. 2065 
KITE, Condor's, flight sug- 
gests. . 2285 

KLEPTOMANIA a real In- 
sanity *1787 

KNEE-CAP a Standard of 

measurement 2129 

KNIFE or Dagger 3719 

of the Eskimo 1751 

KNIVES, Beaver-teeth 1751 

, Grips of men’s 3443 

of Shark’s teeth. .. 1751, *1788 

KNOWLEDGE, Accumula- 
tion of, by writing..* 3790 

Acquired by learning 

to doubt *1789 

of Anatomy among sav- 
ages 161 

, Ancient, of the heavens *1990 

, Ancient, of magnetic 

needle 2401 

, Application of, follows 

acquisition 217 

and Belief *1791 

of Causes saves life. . . . 439 

, Common vs. scientifle . 2992 

, Comte’s, second-hand. . 2781 

, Con.scious ignorance a 

step toward 1550 

of the Construction of 

the heavens *1801 

, Difficulty of obtaining, 

of me nlike apes 833 

, Di.scovery results from 

preceding 844 

, Divine power acts by. . 682 

— ' — .Extension of 1169 

, Extension of, leads to 

higher faith 2870 

of Fire universal *1800 

of Formations would 

save out lay 1357 

, Fuller, of man 162 

of Heavens by David 

and Job 

of Human nature 

not Incompatible with 

poetry 

, Inerea.sed leads to 

change of opinion 

Increases appreciation 

of Nature. 2635 

, Increasing, of social 

laws 2644 

Leads to modesty 3782 

, Limitations of human. . 

*1793-94, *1904-68 

Limited by precon- 
ceptions *1790 

Made practical *1797 

, Man on thrcshhold of . . *1798 

of Mechanics — J^picler . 3724 

More valued thap cul- 
ture 

Objection refuted by 

fuUj^r 

, Observation needs cor- 
rection by deerier 

, Organ of — Brain . . 

, Perfect, would be fore- 
knowledge 2710 

of Phenomena 624 

is Power *1795 

, Pride of half 2729 

, Reason involves 2829 


858 

2305 


3000 

418 


1057 

207 


2707 

404 
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KNOWLEDGE, ReBponsibil- 

ity dependent on 30 

.Results from honest 

error 1052 

, Reverence grows with, 

of Nature 2911 

a Safeguard *1792 

for the Sake of man . . . 3579 

, Scientific 860 

, Scientific, of ancient 

Egi^tians 3779 

, Scientific study awak- 
ens thirst for 3012 

not Sufficient for con- 
duct *1799 

, Summary of human, 

of the stars 726 

, Superstition mingled 

with real 349 

Supplemented by re- 
flection 1692 

, Ultimate entities be- 
yond human 1963 

, Vagueness of ordinary. 3591 

KORAN, System of creation 

in 692 

L 

LABELLUM Developed to 

attract lepidoptera 214 

in Orchiils 50 

LABOR, Division of — Ancient 

organisms 890 

, Division of — Birds. . . . 427 

, Division of — Cell 444 

, Division of — Lichens. . *891 

, Division of — Nations. . 892 

. Divisi m of. in Nature. . 890-92 

. Division cf. in relation 

t ) sex 3031 

Essential to human 

progress *1802 

.Fallacies regarding free *1803 

, Human, vs. power in 

coal 2657 

, Instincts of. blind 1707 

, Long days of 3767 

in Making of axes from 

stone 302 

, Organization of 2474 

, Power of organized. . .. 1022 

, Protection of 2775 

of Red ants 1642 

, Rest rictifms on 1515 

— ^ — , Sex and division of ... . 3091 

. Union t)f , and art 3522 

. Viet i ms of cheap 483 

LABORS, Prodigious, of 

Herschel 345 

LABORATORIES, Glass- 

making in Nature’.s 1382 

, Nature’s, .surjjas.s those 

of man 1342 

. Un.seen, of Nature .... 741 

LABORATORY, the Kitchen 

a chemical 1786 

LABYRINTH of the Heavens. 2122 
LACK of (^istomary sound 

pcrcpi\ed 3664 

of Evidence^ not im- 
peachment of evidence. . . . *1804 

, ImprovennMit cca.ses 

with, of c<Hnpetition 1602 

of Organized activities. 2229 

, Orgari.s of touch com- 
pensate, of sight 563 

of Pres.s lire at surface . . 1007 

of Volitional control .. . 3730 

LAKE, Blue of Alpine 916 

, Lava stream forms 2282 

, Mountain, with flowing 

stream 036 

, Oldo.st, recent for geol- 

ogi.st 1806 

, Transparency of moun- 
tain 330 

without Tributary or 

outlet 2306 

, Undimmed reflection 

through mountain ....... 1945 

of Unexplaine<l origin . 2320 

LAKE GENEVA, T'he Rhone 

flows clear from 2924 


121 

196 


5G4 

3371 


LAKE-DWELLERS, Agri- 
culture of 

had Pottery 

LAKE-DWELLINGS, how 

Built 2473 

of Living peor)le 1805 

LAKES have Life history. . . . *1806 

, Life in subterranean. . . 1247 

of Molten lava 1334 

, Permanent level of 

Swiss 2563 

, River.s clarified by 

passing through 2924 

, Subterranean 1248, 3191 

, Water unfrozen in 

mountain 3706 

LAMBS, Development of, at 

birth 3683 

LAMENT. Carlyle’s 2967 

LAMP, Classical and savage, 

the same *1807 

, Search for ever-burn- 
ing 3300 

, Value of, to Fwskimos. . . 360 

. (See also Safety- 

Lamp.) 

LAMPS. Classic 3580 

, Earthquake 1892 

, Electric 992 

. Greek and Roman .... 1950 

LAND, Aerial armies crossing 2422 

, Associalion of, and sea 333 

, Competitors affect ani- 
mals in new 

a Conductor of cold ... 

, Dwellers on, know little 

of ocean. *1808 

, Enclosure of, promotes 

forest growth 2049 

, Fertility of, <letermined 

by mountains 1225 

Inumlated by sea 3281 

Less permanent than 

sea 3401 

, Ocean supposed less 

than 764 

, Relics of a di.stant 2859 

and Sea 1733 

, Sea- waves upon 3026 

Upheavetl across bed 

of river 1226 

from beneath the 

Waters *1809 

LAND-BUILDING under Sea. 777 
LANDS, Civilization in north- 
ern 

, Correspondence of far- 

off 

, Fdephaiits in northern.. 

, F]xplorat i<in of ancient 

, Familiar bird.s and 

flowers in .strange 3541 

, Lack of new', to ex- 
plore 859 

, Men of northern, lead 

worhl 8,30 

.Organisms borne to 

distant 3680 

, Remote, visited by 

birds *1810 

, Ui.se ami fall of 2922 

, Subsidence and u p - 

hoaval of 

. Ta.sman and De Soto 

forgotten in, they discov- 

eretl . . 

, Temperate, within the 

tropics . . 

.Tropical, mirified by 

“Driver-ants’^ 

, Upheaval and subsi- 
dence of 

LANDSCAPE. Features old 

and new' of , blend 1438 

, Phv.siognomv of *1811 

LANDSLIDE in White Moun- 
tains 1260 

LANGUAGE, Acquisition of, 

gradual 1818 

, all, Metaphorical 2157 

from the Alphabet .... 3623 

of Animals *1823 

, Automatic action in.. . . 2150 


507 

2620 

2013 

1155 


3279 


.3453 

640 


2961 

23 


LANGUAGE Banks the gains 

of intellect.'. *181 

, Belief incorporated in . 3369 

, Brutes attain only rud- 
imentary *1815 

, Change in *1828 

Continually generated.. *1810 

Controls customs and 

trade *1817 

of Design used by Dar- 
win 214 

an Evolution 1094 

, F^olution of, conceded. *1830 

, F^volution of, taught 

by comparative philology . 1 108 

of F'xpression natural. . *1824 

, the Foundation of hu- 
man 902 

of Gesture *1825 

, How far divine 1830 

Involvc.s entire mind . . *1819 

Learned by imitation . . 1583 

Among lower animals. . *1812 

Made meaningless *1820 

Makes knowledge he- 
reditary *1821 

the Mould of mind 1729 

, My.stery of *1822 

the Natural study of 

childhoo*! *1831 

, Periods of 2917 

, Place of, in education, . *1827 

, Plain, required bvRoval 

Society V 2984 

, Race-struggle for ex- 
tension of *1829 

, the Science of, unites 

thea^es *1832 

, Signification of, learned 

by deaf-mutes 3104 

a Source of myth *1813 

Still preserves old 

forms 2756* 

a System of arbitrary 

signs 317.5 

of Touch *1826 

Unfolded from depths 

of thought *183.3 

, Unity of 3532 

, Value of study of ... . *1834 

Woman's specialty ... . *183,5 

LANGUAGES , of all India 

from Sanscrit 1443 

, Prehistoric 2024 

LAPIDARY, Rocks polished 

ashy Olfi 

LAPLACE. Anecdot e of 1 763 * 

Astounded by a king 3019 

Charged witli atheism. 1852 

Constructs Nebular hy- 

I>«)thesis 1526 

, “Mecanique Celeste” 

of 1763 

LAPSE of Memory under 

.'^hock 2144 

, Slow, of a half-minute. 3067 

— of Time made sensible . 3435 

LAPWINGS, V isit s of cere- 
mony among 3660 

LARKS Caught by thou- 
sands 2422 

LARVA Spinning its shroud. 2,546 

LARViE, Mimierv of 1028 

LAUGHING. Difficult not to 

imitate 15S2 

LAVA, A q u eo u s, at Pom- 
peii 2092 

Caverns in *1836 

Covering Herovilanov.m. 2002 

, Crater of volcano tilled 

with boiling 2.382 

, Destructibility of 1758 

Hardened into stone . 3247-48 

, Hercul.aneum buried in 1477 

, Lakes of molten .... 1334 

, Statues preserved in.. . 2719 

, Stream of. forming lake 2282 

, Va.st river of — Hawaii 1444 

- — . (See also Voi.cwno). . . 
LAVA-STREAM, Glacier pre- 
served under 2502 

LAW of Absorption 1030 

, Action a cele!¥tial 20 
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LAW Consistent with design *1838 

of Constancy *1844-45 

of Continuity explain- 
ed 455 

of Continuity — Light- 
ning, etc *1845 

of Continuity — Voltaic 

battery *1844 

, Crystal shaped accord- 
ing to 966 

of Death *1846 

of Degeneracy 1106, 2403 

of Deterioration 2949 

, Disorders of society 

from transgression of 

natural 869 

Does not neglect the 

least *1839 

, Elementary, has no 

adaptation to circumstance 410 

, Evolution a general. . . 1094 

Exalts phenomena. . . . *1840 

, Faith in, leads to dis- 
coveries 2312 

, False and true views of 3317 

, First, of motion. .. 1196, 1544 

. God works by 685 

of Gravitation 1400 

of Growth *1847 

, Hidden, of crystals. . . . 383 

Holds wandering com- 
ets *1841 

, Humanity in accord 

with higher 1515 

, Individuality a, of na- 
ture 1629 

, Induction gives a 1637 

, Inequality a, of human 


nature 1646 

, Innate, of matter 708 

.Instance under general 1133 

, Invariable, admits of 

varying adjustment 2358 

— ^ — , Invariable, under same 

conditions *1843 

, Invariability of natural 1982 

in Leaf-movements. .. . *1842 

of Limitation of mind. 1961 

Makes science possible. 685 

of Man to follow law of 

nature *1848 

, Migration of birds a 

universal. . 371 

and Milk preservatives 2641 

.Music depends on 

chemical 276 

.Natural phenomena 

subject to 2580 

, Nature’s conformity to 2381 

.Need of 3458 

, Neglect of natural 1363 

, as an Observed order 

of facts *1837 

, Ordinary action of, re- 
versed *1849 

, Phenomena reduced to 2582 

, Preservation of Jews 

due to 1862 

. Problem of, and liberty 2735 

, Putrefaction within 

the, of cause and effect .... 3032 

in Realm of Mind 428 

, Recompense of violated 1.549 

, Relation of, to will. . . . 647 

of Relativity 2858 

, Revelation allow.s nat- 
ural 2905 

Rules the universe. . . . 454 

, Stars obey unchanging 878 

of Structure subordi- 

ate to purpose 2797 

of Symmetry 667 

, Transfiguration of phe- 
nomena by. . * 3458 

, Universal *1850-51 

, a Universe without. . . . 631 

Variable when condi- 
tions vary 1843 

, Natural difficulty solv- 
ed illustrates 1780 

, Natural, life for others 1885 

LAWS, Cornet’s tails subject 

to ordinary, of matter. . . . 2336 


LAWS, Constancy of, of 

Nature 617-18 

, Design transferred from 

phenomena to *1852 

, Experience includes 

the, of mind 1140 

the same through far- 
thest space 3557 

of History *1854 

, Humane, of Babyloni- 
ans 2846 

.Ignorance of natural. . 1554 

, Imaginary, of Nature . . 2248 

, Increasing knowledge 

of social 2644 

, Industrial and moral. . *1853 

, Invariable 596 

Invested with attri- 
butes of mind 3002 

, Kepler’s 2972,3486 

, Knowledge of social, 

rudimentary 3000 

, Man bound by Nature’s 1256 

of Man vs. laws of Na- 
ture 1855 

of Mind also natural 

laws 2190 

of Motion of comets. . . 2091 

, Natural, unchanged. . . 3516 

, New, in science 182 

, Ordinary, superseded *1862 

of Pedagogy 2480 

, Power in conformity 

to Nat lire’s 1876 

— , Spiritual, are laws of 

Nature 742 

— , Natural, constancy of. 617 
— Natural, contrasted 

with human laws *1855 

Express purpose 41 

— not Matters of experi- 
ence *1858 

— , the Methods of God. . , . *1859 

Never subverted by 

human agency *1856 

, Obedience to 903 

— , not Themselves agents *1857 

— th^ Thoughts of God. . . *1860 
Used by Nature as by 

man *1861 

,the Will adapts, to its 

purpose 1838 

LAWS OF NATURE 

617-18,742.903. 1838, 

1852, *18.5.5-61, 1876. 2190. 3516 
LAWS OF VARIATION. Ac- 
cording to Darwin 2489 

LAYER of scum and mud 

important in filter 3596 

LAYMAN at Shipwreck 3591 

LEAD Crawls down cathe- 
dral roof 979 

and Gold 1254 

-. Molten 2625 

LEAD-FRONDS Growing 

around Voltaic wire *1863 

LEAF, Abstjrption of nutri- 
tion by sun-dew 2431 

— , Sun-dew, drieil to clear 

it of remains 2873 

— , Tentacles r)f , close on 

victim 1685 

, Upper surface of, saved 

from radiation. 2778 

LEAF-CUPS Stop injurious j 

insects 3700 

LEAF-CURL Enemy of 

peach tree 1009 1 

LEAF-GREEN. (See Ciilo- 

UOPIIYI.L.) 

LEAF-INSECT 2182 

LEAF-MOVEMENTS, Law in 1842 
LEAF-TRACERY in Ancient 

rrjcks *1864 

LEAPS of Natural processes. *1865 
LEARNING, Active vs. pa.ss- 

ive repetition in 24 

, Advance of, in 17th 

century 86 

— by Experience a proof I 

of mind 1141 

— , Greek ' 1661 

— , Ha."ty 680 


LEARNING by Heart 24 

for the Moment 3087 

in Order to forget 3087 

, Power of, distinguishes 

man 3362 

,no Provision for, in 

lowest animals 1481 

, no Royal road to *1866 

the Way necessary 

for bees *1867 

LEAST, Greatest dependent 

upon 774 

, Law does not neglect 

the 1839 

LEAVEN an Invention of 

woman *1868 

. New meaning of — Bac- 

1 0OO 

LEAVES ‘as Clothing.' *. ■.!! 524 

, Death of. 2818 

of Dionsea close at 

touch of insect 3081 

, Green, seen red and 

blue 1608 

of Insectivorous plants 

supply food 562 

, Insects building roofs 

of 208 

— ‘ — on the March *1869 

of Palm point upward . 321 

, Purpose in movement of 2799 

, Radiation from 2818 

, Spiders resembling. . . . 2771 

Spring upon prey. .... 3637 

, Vertical ,in sleeping 

plants 1842 

LECTURERS, Investigators 

often bad 1763 

LEFT-HANDEDNESS Occurs 
in right-brained people .... 3449 

LEGEND of Montrose 3489 

of a Tree-creeper’s 

nest 2349 

LEGISLATION Must control 

rapacity 483 

LEGS of Serpents and fishes. 1954 
of Whale and boa-con- 
strictor 3506 

LEIBNITZ, Optimism of 23)6 

LEMMING, in England and 

France 2040 

LEMMINGS, Blind instinct of 2173 

Perish in .sea 2173 

LENGTH of Creative period. 687 

Hand, arrow 2129 

LENS, the Achromatic 1069 

LENSES, Combination of. . . . 1931 

Found at Ninevah 1931 

, Plain business man 

makes his own 841 

LEPIDOPTERA, Baits to 

tempt the 784 

, Labellum developed to 

attract 214 

LEPROSY Rare in English 

race 1588 

LESS, Sacrifice of, for greater 2941 
LESSON, the One great, of 

modern science 3548 

LES^NS from Criminal sta- 
tistics 311 

in Insects, plants, or 

shells 2376 

LETTERS, Naming of sepa- 
rate 3179 

LEUCOCYTES and Ciliated 

cells in the body 1890 

— , Guardian 2772 

— Destroy disease-germs 

^ 1315,1363 


LEVEL of Ground changed . . 952 

, Hills mark ancient .... 2520 

, New mental 465 

^,*8ea. a fluctuating line. 629 

of Swiss lakes perma- 
nent 

Water changing 

LEVELLING, Ceaseless, of 

rocks 

LEVER, Crowbar, a, added to 

levers of arms 3048 

— Known in ancient 
Egypt 2695 


2563 

3702 


298 
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LEVER Used by primitive 

man 2694 

LEYDEN-JAR BATTERY, 

Shook cJ 2676 

LIBERTY, Problem of 2735 

LIBRARY and Uninstruoted 

person 3591 

LICHEN, Structure of the. . . 1368 

LICHENS Composed of algse 

and fungi 891 

LIFE, Absence of vegetable, 

in ocean depth 1922 

, Abundance of geologic 

*1870-1 

, Air thick with micro- 
scopic 1371 

, Alcohol destroys ' 131 

, Antiquity of, on earth. 193 

, None without antece- ■ 

dent 1902 

, Arboreal human 62 

, Belief in future — Brit- 
ish islanders 353 

, Belief in future — In- 
dians 354 

. Bifold, of woman 3753 

, Brevity of human — 


, Brevity of human — Se- 
quoias 109 

the Builder 716 

, Busy, in stillness 3231 

the Cause of organiza- 
tion *1916 

, Cells the basis of all. . . . 446 

, Change the condition of 470 

Characterized by mo- 

ti<m 1908 

, Checks to increase of. . . *84 

, Christian, a growth. . , . 1407 

, Comfort of, in wilder- 
ness 1239 

like Commander of 

army 1876 

, Complexity of the 

struggle for. ......... 567 

— — , Conditions of, on Mars. 3781 

Conquers elemental 

forces 1772 

, Consciousness influen- 
ces bodily 608 

, Continuity of mental. . 601 

— — , Continuity of racial. . . . 1584 

, Co-operation in lower. . 659 

, Co-operation in physi- 
cal *1906 

.Deadline overhangs 

zone of 71 

. Deadly gas made to 

sustain 2791 

. Hatties for — Under the 

microscope 2994 

, Decay of ancient, sup- 
plies modern 741 

Dependent on number 

of attnns *1873 

, De.^^t ruction of — Earth- 


Diffused throughout 

the atmosphere *1877 

, Diffusion of .universal* 1920-21 

Di.scovered in deep sea *1894 

, Distance of savagery 

from prim?val 2955 

, Diversity of northern. . 507 

, the Divine, exalts nat- 
ural to spiritual 2617 

, Domestic, of savages. . 2958 

-, Domestic, shown by re- 
mains 2065 

, Duration of, of ants. . . 912 

on Earth not eternal. . . 193 

, Effect of climate on 

struggle for 522 

, Essential of Patriar- 
chal — Camel 2062 

, E.>«tiinated duration of *1878 

, Eternal, deffned *1879 , 

. Evidenced by change. . *188 

. fisting in deep sea. . . 2355 

Fecundity of lower | 

forma of *1882 


IMghts off corruption . . *1883 


LIFE, Forces of, destroy use- 
less organs *1884 

, Forms of, in blood .... 1315 

.Fruitfulness of ad- 
vanced *1872 

, Future possibilities in- 
volved in *1886 

, Gelatine will not sup- 
port 1264 

, General phenomena of . 2376 

a Great power 3581 

, Growth comes from . . . 1407 

, Hell a present fact in 

evil 481 

, Heroism in daily 1495 

, Higher, menaced by 

lower *1887 

, Human, lengthened. . . 1987 

, Impulse to take 1209 

, Individuality of mental 601 

, Individual, ntting into 

scheme of Nature *1889 

, Individual, subordin- 
ate *1889-90 

, Infant, destroyed by 

uncleanliness 422 

Infinite and eternal ... *1891 

in Infusion.s *1893 

, InstruQtion might save 1709 

, Intelligence in lower 

forma of 1718 

I nvol ves individuality . 9113 

, Knowledge of causes 

sav'ea 439 

, Later, dependent on 

early 1426 

Less esteemed than 

property 3058 

, Lo.st forms of, reintro- 
duced 1314 

.Lower, preying on 

higher 369 

— — of Man depends on 
unity with animal and 

plant 3533 

, Manifestation of uni- 
versal 262 

Manifold, of the deep 

sea 2445 

, Master-influences of . . . 1480 

not in Material ele- 
ments *1903 

, Micro.scopic, in Alpine 

lakes *1898 

. Micro.scopic organisms 

affect the chief concerns of 774 

the Might ie.st of forces.. *1917 

, Momentary, of man.. . . 112 

on the Moons of Jup- 
iter 690, *1905 

Motion and 1 305 

, Motion essential to. . . . 2260 

— — without Motive *1925 

Moulds environment. . *1899 

, Mu.sclea drained to sup- 
ply higher 380 

. Mystery of ,391 .2317, 2325 

, no, in Glacier air 1124 

, no. Without anteced- 
ent *1902 

, Natural, defined *1900 

, Nature of, unknown to 

science *1901 

, Nature's masterpieces 

of 2,385 

, Nature’s provision for 

extended 215 

.New 1137 

, Normal mental 666 

, Obliteration of family. . 1393 

in Ocean depth.s 

*1894-95, 3783 

, One plan of organic . . . 2479 

, Organic 52 

, Organization not the 

cause of 2475 

, Origin of deep-sea 2482 

, Origin of, a mystery.. . . 344 

for Others *1885 

in Other worlds .... 1181 , 1896 

in the Past 1499 

, Perfection of instinct 

in early 2550 


LIFE in Peril *1892 

, Peril a common inci- 
dent of 958 

Picture thought to be 

taken away from original. . 3321 

of Plants dependent on 

“sleep” *1874 

, Plasticity characterizes 2624 

, Power of social position 

in 1016 

, Primitive remains show 

domestic . 2065 

, One principle of 2730 

, Problem of, in the deep 

sea 3560 

, Processes of, beyond 

volition *1907 

, Progress of, in geologic 

times 2755 

, Protected infusions 

void of 2470 

, Protection to, in waters 3704 

Real and earnest 1183 

, Relations of organic .'. . 1553 

, Relative brevity of 

— human 110 

, Re.sisting power of .... 1772 

Resists death 1900 

, Re.sponsibility of, com- 

— pels search for truth 3500 

■, Restoration of *1881 

, Result of struggle for. . 412 

Reverses rules of the 

— inorganic *1908 

, Ri.se in grade of 2923 

— , Ross confident of — 

— Deep sea 352 

Runs in grooves of 

habit *1909 

, Salt a nece8.sity of 2948 

— .Science cannot ac- 

— count for 3103 

, Science demands a, be- 
yond that of the sen.ses. . . . 2978 

, Science has no explan- 
ation of 716 

, Selection a property of. 3044 

, Sensation the mystery 

of 758 

, Sleep contrasted with 

waking 2328 

of Sleeper strangely 

preserved 1955 

, Slow progress in moral 

and social 473 

.Social, depends on 

motherhood *1910 

, Social qualities that 

give pre-eminence in *191 1 

, Source of, infected .... 1904 

.Spiritual 971 

, Spiritual, of man *1912 

, Spiritual, require.s suit- 
able environment 1042 

, Spiritual, resi.^^ts .sin . . . 1900 

, Struggle for 

1553. 3237, 3262, 3267, 3492 

.Struggle for, among 

bacteria 3261 

, Struggle for, develops 

intellect 1711 

, Struggle for. le.ssened.. . 2175 

Subject to law 1850 

Subjugates chemistry . *1913 

in Subterranean lakes . 1247 

, Suitable environment 

a neces.sity of . . . .^ 1040 

, Sun, the source of all 


, Supreme 72 

Surrounded by an at- 

mosijhere of destruction. . . *1914 

.Teacher deals with 

mental 2786 

, the Temperate zones 

the chief aboaes of. 3800 

a Temporary resistance 1846 

.Tenacity of *1915 

, Tenacity of, of bac- 

ieria ^ 3374 

in Torrid heat and arc- 
tic cold *1181 

, Transforming power of *1897 


820 


SCIENTIFIC SJDE-LIGHTS 


LIFE, Transitorinesa of 1918 

-- — , Transitoriness of hu- 
man 203 

, Ultimate facts of ♦1910 

in Unexpected places... ♦1896 

, Universal difTusion of . . ♦1920 

, Uproar of, in tropics. . . 3668 

, Variety of 41 

, Vegetable, lacking in 

ocean depths *1922 

, Ventilation is 3635 

Viewed as continuous. . *1923 

, Volition essential to. . . 3675 

, Volition may secure 

more of 1036 

of Wandering germs. . . *1904 

, Wanton destruction of. *1924 

a Warfare *1875 

.Waste of 3694 

without Water 59 

, Wonders of, destroyed . 796 

, Wonders of, revealed.... 3758 

, Zone of, dead-line over- 
hangs 71 

. (See also Existence.) 

LIFE-FORCE, Waste of 675 

LIFELESSN ESS Presumes 

correct manipulation 1893 

.Supposed, in ocean 

depth-s 2448 

LIFE-WORK, Adaptation to. 63 
, Early impressions de- 
termine 2368 

LIFTING of Heavy stones 

by primitive man *1926 

LIGHT, Aberration of ..... . 1 

. Advantage of dimin- 
ished, of stars 91 

, Advantages of electric.. *1934 

, Ambiguity of the word. 152 

, Analogies of sound and. 3 1 06 

.Artificial. *1929 

, Beam of. in darkness . . 315 

. Beauty revealed by 

subdued 340 

.Black bodies emit 

mo.st intense, 1611 

, Color of 670 

, Comet's, from glowing 

gas 3027 

, Complexity of 971 

, Composite 3334 

, Connected with Motion 

and life 1305 

.(’ontrast of reflected 

and transmitted 638 

Convertible 611 

ami Dark determined 

by contrast 2544 

. Darkening shadow in- 
creases 824 

, Darkness produced by 

.'ddingto 3106 

of the Deep 24 1.5 

, Depolarization of *1932 

, Dimensions of waves of 2216 

, Directness of rays of. . . 838 

, Discovery of velocity of 2706 

, Discovery of waves of , 79 

, Di.«pute over nature of. 292 

.Double reflection of, 

from films *1933 

, Double refraction of . . . 28.53 

in Eclipse 961 

, Electric, scarcely af- 
fect .s germs * 1 935 

, Emission theory of . . 731 , 10G2 

Essential to growth of 

ph'infs *1936 

. Eternal, mountains of. 2277 

. Eye tells only of 2408 

, Fitful and intermittent 2.500 

from Flint and steel . . . 1235 

Formerly Relieved to 

py.ss instantly through 

•^paoe 1068 

— . Germ of undulatory 

theriryof 1.39.5 

Imponderable 2116 

. Iuces.sarit record of the 

sun by its own 89 

as an Ir*dicator of mo- 
tion 1118 


LIGHT. Instructions about, to 

the blind 3363 

, J udgment of, and shade 254 1 

Known to ancients .... *1931 

, Law of absorption of . . 1939 

Liberates atoms from 

vapor 540 

, Mariners perplexed by 

mysterious 2086 

May vary more than 

heat for plants 1 462 

, Mental force like 2099 

not a Mere sensation.. . *1927 

, Motion of *1947 

, Myriad centers of 3214 

a Necessity of life 3305 

in Ocean depths *1937-38 

, Particles of 251 1 

Pa.sses unchanged in 

quality through space *1942 

, Pathways for — Trans- 
parency 2521 

, Penetration of, through 

water 2534 

, Perception of, in paint- 
ing, illusive 2541 

— ; — , Perfection sheds, on 

imperfection 2554 

of Phosphorescence in 

the Banda .seas *1940 

of Planets not their 

own 1383 

, Polarization of 2643 

. Porpoi.ses swimming in 

paths of 2588 

, Power of 1540 

on Questions of ve- 
racity . 2608 

, Rectilineal propagation 

of 2763 

, Reflection of 634 

, Reflection of, only par- 
tial 2660 

, Refraction of 1125, 2855 

a Result of correlation.. *1928 

, Ro.se seen by, reflected 

through its .sub.stance 

— — , Scientific 

, Sensitiveness of plants 

to 

Separates atoms from 

gas 

Sifted by natural ob- 
jects *1943 

a Sign of unity *1930 

, S<jurce of. in eclipse. ... 961 

, Source.s of terrestrial. . . *1944 

, Sparrows utilize elec- 
tric 40 

, St>eed f)f 1589 

, Star - fish coruscating 

with 3213 

of Stars § 1 . , . 1 599 

, Star.s without 3223 

, a Sufficient depth of 

water absorbs all 3478 

— ; — of Sun has healthful 

influence *1941 

-.Time for, to come 

from stars 877 

, Transmi.s.sion of 1180 

Transports us into life . 1891 

Traversing pure water. *1945 

, Tube.s, ancient, ex- 
cluded diffu.sed 257 

, Undulatory theory of . 

1528, .3.391 

, Unnatural, in eclipse . . ♦19'16 

, Velocity of — Bacon . . . 3631 

, Velocity of — Ba.sis of 

calculation 2547 

, Velocity of — Jupiter’s 

satellites 1127 

, Velocity of — Newcomb 3630 

— — , Waves of heat like 

wave.sof 2715 

. Waves of 3716 

— . Waves of, abolksh each 

other *1947 

, Waves of, flow around 

obstacles 2441 

— •■, f ro m W a V e .s of sound 
towave.‘icf 1160 


538 

1663 


3080 

384 


1528 

2216 


549 


LIGHT, What the ancients 

knew of U48 

Where sun’s rays never 

come *1948 

— 77’ White, may come from 

black object 634 

.Wonderfully vari^, of 

colored gems 2918 

— (See also Moonlight: 

Sunlight; Waveb.) 
LIGHTHOUSE a Beacon of 

death 1208 

, Birds dashing them- 
selves against 978 

, Fascination of, to birds 370 

of the Mediterranean . . . *1949 

LIGHTING, Gas and electric . 1235 

, Methods of *1950 

LIGHT-INTENSITIES Meas- 
urable 1120 

LIGHTNESS of Bicycle 3181 

of flnow 3709 

LIGHTNING Destroys mast 

oncapitol 2713 

, Effect of, stroke of ... . 610 

-, Freaks of — Darwin's 

observation of 2.5 

, Passage of 3,367 

-, Phenomena of — Joseph 

Henry investigates *1951 

Subject to man 571 

, Suddenness of flash of. . 1845 

-- — about Volcano— a Hy- 
dro-electric machine ... . 989 

Volcanic eruption at- 
tended by 996 

LIGHTS, Comets are moving 

electric... 556 

on Sides of deep-sea 

fish 1249, 2876 

LIGHT-WAVES, Conflicting. 

produce darkness 

, Dimensions of — Incon- 
ceivable minuteness 

— — , Interference of, illus- 
trated 

, Interference of — New- 
ton's rings 2415 

— — , Interference of — Thin 

films ,544 

.Number of 670 

, Particles smaller than. . 2510 

— — , Phenomena of interfer- 
ence of 3505 

LIKENESS of all Races 3534 

of Animal and plant.. . . *1953 

, Anthropomorphi.sin is, 

of .soul 

of EmV)ryo.'ii 

of Lower animalstoman 

of Man to lower ani- 
mals 

of Man to lower organ- 
isms 2076 

Drily in an order of 

thought 

LILY (.V>ntra.sted with cactus 

Would thrive in 

" Black Hole of Calcutta ' ' . 346.5 

LIMBS, Remnants of lost .... *1954 

LIME, Chloride of 3588 

, Heat storeil in 612 

is D.xide of calcium 612 

LIMESTONE Built by micro- 
scopic organisms 274.5 

in Earth’s cru.st 1614 

. Hills of. once under sea *1955 

LIMIT, Ab.solute, of phren- 
ology 4 . . 2596 

of Development in new 

world 211 

of Human powens *19.56 

ol Human observation . 1956 

of Human thought. . .. 1971 

, Individual experience 

not the 1508 

of “ Perpetual snow . *1957 

of Power of Microscope, 

*1959, 2510 

of Sensitiveness in re- 
tina *1958 

of Strength of fer- 
mented liquors. — 131 


184 

*1952 

162 

2481 


672 

3707 



TOPICS IN GENERAL 
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LIMIT of Visual field concen- 
trates attention *1960 

LIMITATION of Brute intel- 
ligence 1724 

of Impulse and move- 
ment 1962 

of Intelligence — Mon- 
key 2235 

of Knowledge 1796 

, Law of, of intellect. . . . 1961 

of Perception of colors.. 2537 

of Science 2785 

LIMITATIONS of Human 

knowledge 1793 

^ — of Human mind . . .2196, 2.311 

of Instinct — Cat 3273 

of Instinct — Dog 1702 

, Mind conscious of 2191 

of Onomutopceic 

speech 3175 

LIMITS of Animal intclli 

gence 1570 

of Doctrine of evolution *1974 

to Educational use of 

scientific theories *1975 

, Fixed, of natural sci- 
ences *1963 

of Human intelligence.. 786 

of Human knowledge *1964-68 

of Human perceptions.. *1969 

of Human thought. .*1970-72 

for Microscope 1504 

of Mind unknown 2197 

of Opportunity of the 

mind 2191 

of Physical science. . . . *1973 

of Power of telescope. . *1976 

, Results outreach nar- 
row 2898 

of Science 299.5 

LINDEN, Age and girth of 

trees 

LINE, Circle, ellipse, etc., 

merge into 

llividing, between in- 
telligent an<l automatic. . .. 

between Natural and 

supernatural 

, Sea level a fluctuating , 

LINES, Advance along abor- 
iginal 

.Dividing... 2366 

, Face, seen in artist's 

few 2206 

of .Magnetic force 1288 

, Man’s dividing 2366 

■, Microscopic, on glass 

plate 

, Spectral 2765 

of the Spectrum 1119 

, Submarine 

. (Sec also Fraunhofer’s 

Lines.) 

LINK, no Trace of missing, 

between man and ape 2019 

, None between man and 

ape 

LINK-BOYS of London 1929 

LINKS between European 

and American .‘<i)ecie.s *1 977 

, FossiN connecting .... 3467 

LION, C^hild safe with South 

Anierican 2045 

in England and France.. 

has Sandy protective 

color. 780 

Kills painles.sly 2498 

in Northern Europe . . . 1536 

— — , Remains of. entombed . 519 

LIONS, No, in <lc.serts 2556 

lip-reading. Deaf and 

dumb 2538 

LIQUEFACTION of Glass . . . 

liquid. Air ma<le a 

. Heat .makc.s difference 

between solid and 1021 

LIQUORS, Limit to strength 

of fermented 

— — Unknown among shell- 

mound builders 2073 

Earthquake of *1978. 3666 
LITERATURE, Accuracy of 

detail the charm of 18 


110 

277 


1718 


688 

629 


944 


2040 


2856 

128 


131 


LITTLE, the Great and, 
alike in province of astron- 
omy 253 

, Power of4;he 2172 

“LITTLE RED RIDING- 
HOOD," Parable in legend 2418 
LIVER a Manufactory of 

blood 3114 

LIVE-STOCK Kept by ants. 204 
LIVING, Air supposed to be 

in arteries of the 894 

, The Gulf between the, 

and the not-living 1416 

LIZARD, Embryos of a, in- 

distingui.shable 803 

, Sand-colored, on sea- 
shore 2183 

LIZARDS Eaten by savages. . 1269 

that Live without 

water 59 

LLAMA, Submission of, to 

man 179 

LOBSTER, Leg and jaw of, 

interchangeable 3545 

LOCALITY, Bees know 

rather than hive 1701 

LOCATION of Objects in 

space *1979 

LOCKE Fore.shadow.s molec- 
ular theory 2261 

on Mind .sleeping 3682 

LOCKJAW Caused by bac- 
teria 863 

in Grjisp of science .... *1980 

.Tenacity of life in 

germs of *1904 

LOCOMOTION, Primitive. . . *1981 
LOCOMOTIVE, Horse sup- 
posed to be inside of 893 

Imlicates progress in 

use of water 3701 

LOCUST Bringing famine. . . . 3256 

, a Leaf-like 771 

LODESTONE Mentioned by 

Euripides 2008 

LOGIC Aitl.s science *1982 

an<l Reasoning 2981 

, Aristotle’s immortal. .. 1349 

Disregarding fact 762 

no Giiarantv of truth. . *1983 

of Play... *1984, *3327 

LONELINESS Yields delight.. *1985 

LONGEVITY of Jew.s *1980 

Result of ‘advanced civ- 
ilization *1987 

LONGING for Action 3342 

LOOM of 1760 1644 

LOSS, Apparent . of nitrogen *1988 

by I lisease * 1 99 1 -9 1 

not Ka-'ily rep:iirc<l.. . . *1989 

— — of Function through 

inaction 2507 

of HAit b.v inanition.. . 1460 

Involves seeming 

shrinkage of ourselves lOO.") 

of Power of speech .... 3174 

of Pow'er of writing.. . .3449 

of Primitive simplicity *1990 

of Will-p<»wer 37.32 

LOVE (\>nverts pain to joy. . *1995 

Develi>ped in family .. . 1200 

of Doininat ion 1021 

Final result of evolu- 
tion . . 274 4 

^ lmpos.sil)le in lower 

animals 2747 

— ^ Makes sjicritice painless 1434 

, Maternal, tleveloped.. . 2715 

, the Mother’s, unrivaled. *1997 

, no Name for, among 

savages 3647 

, Parental 3752 

not a Product of sex . . . *1996 

of Science. . 1600 

of a Sweeping clever 

stroke 3415 

o f T r u t h -Man’s su- 
preme di.stinction*. 2050 

of Truth more than of 

theoiw 3499 

of Truth a sufficient 

motive 3013 , 

LOWERING of Vitality 3602 ! 


LOWLINESS Is safety 2557 

LOYALTY, Growth of 1412 

to Truth aids religion 

and science 2863 

LUBRICATION Converges 

power on work 1290 

LUMINARY, Main volume of 

the, commonly unseen. . . . 273 

LUNATIC, Miser a 2221 

LUNG, Increase of .surface in . 1618 

LUNGS, Inces.sant labor of.. . 2874 

LUXURIANCE of Beauty ... 24 16 

of Beauty in wilderness 1683 

of Nature *1998 

of Tropics *1999 

LUXURY a Cause of degen- 
eracy *2000 

M 

MACAW, Bill of, surpa.sse3 

hammer 1596 

MACE, Primitive war-club. . . 3340 

MACHINE, Animal becomes 

automatic 1679 

, Atmosphere a vast .... 269 

, Body of man, a .390-91 

Distributes energy. . . . *2001 

. the Earth a delicately 

adjusted 307 

, Electric, and thuntler- 

storms 1150 

, Electric, once a toy. . . . 3582 

ha.s no Inherent powrer . *2002 

, the Iluman body a. . . . 

*2004-05,2018 

Improves with use .... 2697 

, Mind behind 293 

Never creates pow'er. . . *200.3 

•, Pow’er not produced by 2662 

, Progress to 27.51 

MACHINERY Improving 

w’ceds 2903 

. Primit ive substitutes for *2006 

MACHINES, Moral sense 

take.s no note of 2053 

, Antiquity of 194 

, Electric 2816 

Give nc) increase of 

force 3002 

MACHINE-SHOP to unin- 

.^t met ed person 3591 

MAGELLAN, Cloud f)f . 3257 

MAGIC, Ve n t r i I o q u i .MU i n 

natural 3636 

MAGICIAN, Selection the 

w'nnd of 3lU5 

MAGNANIMITY, Rivalry 

leiifl.'^to 1003 

MAGNESIUM in the Sun 3488 

MAGNET, Amazement at 

power of lol 

— - in China *2007 

, ;i “ Breath" animating 2007 

.Description by Au- 
gustine 151 

, Earth a 927 

, Eulogy the 2007 

. Fiehl of force ttrouiid 

poles of ; • • • 1286 

at the Foundation of 

Philosophy .3146 

. Fragment of the, re- 
tains its poles. .. . 278 

in Greek classics *2t)08 

Must work or perish. . . 1893 

, Poles of 12SS 

. Temporary or perma- 
nent *2009 

MAGNETIC ATTRACTION 
Contrasted w'ith human 

action 1006 

MAGNETIC FIELD Surround- 
ing magnet 271 

MAGNETIC NEEDLE, Agi- 
tation of •. 586 

, Ancient knowledge of. 2401 

' — , Attraction of the Sun 

for the 1661 

MAGNETIC POLE, Revolu- 
tion of 927 

MAGNETISM Apparently uni- 
versal a.s gravitation 3.543 

, Constancy of 1198 



SCIENTIFIC SIDE-LIGHTS 


3110 

611 


3146 

1411 

21 

2234 

2008 

2484 


MAGNETISM Ck)nverted into 

electricity . 3578 

Converted into electrio 

light 

, Electricity, heat, etc., 

convertible 

, Electricity produced 

from 1755 

, First explanation of . . . 

, Growth of discovery 

of 

, Increase of. 

, an Inherent property.. . 

Inspiration likened to. 

Known in antiquity. . . 

and the Needle 2185 

Neetls astronomy 3510 

Opens a way for light . . 2521 

, P<iwcr of 1198 

, Thrills of , measured. . . 1118 

MAGNITUDEof Mound- 

builders’ works *2010 

, Heal and apparent. . . . *2012 

of Sun *2011 

of Sun-spots 3116 

. (See also Size.) 

MAGNITUDES, Different or- 
ders of intermingle 3611 

MAIL, Illustration of distri- 
buting office of — Nerves, . 2407 

MAINSPRING of Technical 

education 1760 

MAINTENANCE, Creation 

and. one 682 

MAIZE an Original North 

American product 123 

MAJESTY with beauty in 

palm 321 

, Exalted conception of 

divine 2716 

of Fire 1244 

, Stars teach man’s 3217 

MAKESHIFT Explanations 
of the mystery of evil... 2316 
MALARIA Only partially 

understood 3472 

MALE. Activity of 3093 

. I)ifference in habits of, 

and female 820 j 

, Illustration of, and fe- 
male flowers 3526 

MALEVOLENCE, Sacrifices 

to 2943 

MAMMALIA Crown of ani- 
mal development -. . *2015 

. Distribution of, over 

the earth ^ 882 

in Geologic time *2013 

, Gigantic, early ....... 1282 

, Pinnacle of animal life. 82 

, Reptile.s prophesy 3119 

of South America 1314 

of the Waters *2014 

MAMMALS, Arctic 521 

.Gigantic, preceding 

man 1282 

, Man differs from all 

f»ther 1714 

. Perfecting of 3645 

. Victory of, in ancient 

struggle .3645 

MAMMOTH Compared with 

modern animals 1282 

.Discovery of 740, 854 

Links Old World with 

New *2016 

, Man contemporary 

with 2044 

T , North America once the 

home of 460, 3019 

, The Siberian 1.541 

, Superstition about. . . . 3318 

MAMMOTH CAVE, Blind 

fishes of \ 752 

MAMMOTH PERIOD, Fire in 1232 
MAN, Absolute truth unat- 
tainable by 3496 1 

, Accident utilized by, 

of science 11 

, Adaptation of horse to 

needs of 1509 

, Adaptation of, to erect 

posture *2017 f 


MAN without Agriculture . . . *2073 

, Animals ^are ecstacy 

of health with 964 

, Antiquity of. ... 195, *2024-25 

and Ape *2019-21 

Appropriates the earth 2080 

, Ascent from brute to. . 240 

an Automaton 2901 

the Best that Nature 

can produce 1098 

, Blindness in — not in 

nature 1.300 

, Body of, changing *2047 

, Body of — Functions . . 392 

, Body of — Machine . , . 390 

Bound by Nature’s law 1256 

, Brain of, and ape 400-02 

, Brevity of existence of . 1 167 

, Brotherhood of 409 

Builds civilization .... *203.3 

Can learn 3362 

Cannot apprehend first , 

causes *2034, 2311 

Cannot .set boundaries 

of possibility 836 

Can think only as man. 185 

, Carvdng a work for. . . . 3769 

Changes natural prod- I 

ucts *20351 

.Civilized, consuming 

earth’s capital *2037 

, Combativeness inher- 
ent in 2398 

Commands whole earth 3535 

, Commerce of primitive 121 

CJommunicates his own 

character 2119 

Compared with gorilla. 2797 

Compared with lower 

animals *2038 

Constructs imaginary 

character ^ *2039 

, Contemplation of Na- 
ture a joy to 625 

CJontemporary with ex- 
tinct animals. . , 1317, *2040, 2044 

Contending against .. . 29^ 

not Controlled by in- 
stinct 1700 

Co-operates with evo- 
lution 1101 

, Costly infancy of 424 

a Creature of contrasts 642 

the Crown of evolution *2068 

Demands a word for 

each thing 3176 

, Dependence of, on air. 129 

, Descent of *2069 

, Developing varieties — 

Dogs 3609 

, Development of 1650 

, Develops in mind — 

Animals in body #230, *2041 

, Differences between 

and ape 826 

, Differences in mental 

activity of, and woman. . . 3094 

Differs from lower crea- 
tures in instincts 1708 

, Disappearance of 3694 

, Dispersion of plants 

effected by. 871 

, Distinction of in ani- 
mal world *2050 

, Dog the companion of. 897 

, Dominion of, over ani- 
mals 900 

, Dominion of, over na- 
ture 902 

, Dust a benefit to 2796 

Eagerness of, to know. *2075 

, Earthquake shakes con- 
fidence of 955 

and Education 967 

T, Education of, for spir- 
itual life 971 

, Effect of climate upon . 523 

Emphasize N at u re’s 

variations *2042 

the End of evolu- 
tion 346 

; Every creature sub- 
ject to 571 1 


MAN, Evidences of recent 

origin *2043 

, Finishing of earth for . . 941 

, Fire, friend and servant 

• of 1^36 

, Fire enables, to subdue 

the earth 1234 

, First metal of — (Jold. 1391 

, Force a refiection of 

man’s conscious effort . . . 1280 

, Fossil i;emains of *2044 

, Fuller knowledge of .. . 162 

.Genesis of 3051 

Gives scope to law and 

matter 708 

, God can reveal himself 

to 1385 

the God of the dog .... 2244 

the Grains, and horse, 

and ox follow 39 

at Great heights 2884 

a Gregarious animal . . . 1582 

, Gulf between and ape 

472, *2020 

.Gulf between, and 

brute 1415 

, Habits show composite 

nature 1428 

has Muscles for mov- 
ing ears 2478 

has M.vsterious power 

over puma *2045 

has Selecting power. . . *2046 

the Highest earthly be- 
ing possible *2070 

, the Highest, serves dis- 
tant ends 1513 

, His consciousness of 

power *2074 

, His dependence on the 

sun 962 

. His development of, 

distinguishes him from 

brutes *2048 

, History of, one of prog- 
ress 1500 

Doing the known right 357 

, Ignorance of 1553 

Imitates Nature. . .2668, 3192 

, Imitation, a controll- 
ing impulse in 1582 

, Impulse of to walk in- 
nate 3683 

in Industries 1853 

, Influence of, upon the. 

earth *2049 

, Influence of one great. 1663 

, Inoculation of animals 

to protect ^ 2942 

, Inquiring spirit of, not 

.satisfied 1801 

, Insignificance of 1167 

, Instinct m. 1699 

, no Instinctive fear of — 

Birds 2410 

as an Instrument of re- 
search *2028 

behind Instrument. . . . *2032 

, Intellect of, conquers 

climate 1714 

.Intelligence of ants 

ranks them near to 1722 

, I ntelligence of, vs. 

brute force . 1282 

, Invention indigenous in 1756 

.Inventions of primi- 
tive 1759 

, Is man an exception to 

unity of Nature? 3542 

Kindred to the stars. . . *2061 

, Knowledge for the sake 

of 3679 

, Law of, to follow law of 

Nature 1848 

, Laws used in Nature as 

by, 1861 

, Life a power beyond 

measure of use 3581 

, Lifting of stones by 

primitive 1926 

Like dust 1846 

, Likeness of, to lower 

organisms *2076 
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MAN, no Link between , and 


. ape 2060 

Loves to divide space . . 2483 

, Lower animals com- 
pared with 162 

— ; — a Machine of great ciel- 

’icacy *2018 

Made for usefulness... . 1993 

a Mass of correspond- 
ences 1033 

Masters environment . . *2036 

May change environ- 
ment 1036 

Measures universe 1398 

as a Meat-eater *2027 

.Mechanical powers used 

by primitive 2694 

, Memorials of 3473 

not Mere automaton. . . *2056 

.Message of science 

about 3004 

anti Mimojaa *2022 

, Mind gives, dominion. 2752 

, Mind of, and beast. . . . 2202 

.Mind of, included in 

Nature 3186 

Modifies Nature *2052 

Modifying earth 2232 

, Momentary life of 112 

, the Moon an object of 

unique interest to 943 

, Moral nature of *2053 

More fearful than Na- 
ture *2054 

Must acquire instincts. *2055 

, No, sufficient to himself. 724 

. Natural selection de- 

votetl to mind in 3048 

, Natural selection will 

not explain 3C51 

, Nature does not ex- 
plain 2363 

.Nature ignores exist- 
ence of 2367 

. Nature ignores divid- 
ing lines of 2366 

.Nature surpasses 2378 

, Nature’s laboratories 

surpass 1342 

Neglects Nature’s warn- 
ings 1241 

Never subverts laws of 

Nature 1856 

, Night, as source of an- 
xiety to 2419 

, the Old, of Cromagnon 

1374.1716,2862 

, Organs of sense beyond 

ken of 2476 

, Origin and antiquity of 2481 

, Original house of.. . . *2077 

, Parasites have brought 

famine to 3256 

a Part of Nature *2026 

not Perfect *2057 

, Perfect ion of , as 255 1 

, Pe’-fection of, the goal 

of Nature 2552 

— Perishes 3694 

, Perversion of Nature by 3598 

, Plain business, makes 

his own lenses 841 

Powerless in earth- 
quake 953 

Preceded by giant an- 
imals 1282 

. Pre-eminence of, be- 
cause of hand 1433 

.Pre-eminence of. be- 
cause of freedom of choice. 2402 
.Prehistoric, a vegeta- 
rian 2027 

Provides against dis- 
aster. 840 

, Provision of Nature for 2780 

— Psychological, requires 

distinct kingdom 1785 

, Reaction of environ- 
ment on 2825 

' — - Reads system into phe- 
nomena 571 

Reason divides, from 
lower animals 2952 


MAN, Recent origin of *2066 

, Relics of, are his works 2861 

, Relics of primeval 2862 

, Religion meets natural 

want of 2865 

, Resemblance of ape to. 3326 

, Robuster tasks for. . . . 3356 

Scarcely u.ses sense of 

smell 3077 

, the Secret of suprem- 
acy 52 

as a Seed-distributer. . *2029 

Seeks shelter and pro- 
tection 3284 

— — , Selection reaches be- 
yond intent of 3053 

. Sense of ignorance a . 

law of being 3068 

, Primitive simplicity of 1990 

, Social self of *2078 

, Soul of 2828 

, Source of taciturnity of 1835 

, Spiritual life of 1912 

, Stars teach weakne.ss of 3217 

, Story of 3007 

, Structure of hand of . . . 3538 

, Structure of, compared 

with o.strich 160 

, Surrender of animals to 1 70 

— - — , Sympathy an inqnil.sc in 3346 

Taught by animals. . . . *2023 

I'aught by Nature .... 1757 

Taught caution by ex- 
perience 1 207 

Tests results of obser- 
vation *2067 

, Thought the matchless 

power in 3424 

Tran.sforms the earth . . *2071 

a Type of the super- 
natural 2026 

Unite<l with all animal 

and vegetable life *2072 

, a Unity, a tree is not . *2030 

, Unity of, with animal. 3533 

a Universal dweller up- 
on earth *2031 

Utilizes but never cre- 
ates /orce 1289 

Viewed as an instru- 
ment 1057 

Will develop no further 

as an animal 231 

, Work of, among abo- 
rigines ... 3769 

, the World as inter- 
preted by 320 

, Worhl-wide unity of. . . *2079 

. (See aLso Men) 

MAN. PRIMEVAL. Helple.ss- 

ne.ss and homelessness of . . *2059 

, not like Modern races . *2058 

, Relics of 2862 

, RenMnsof *2060 

, Was not a mere brute. 1716 

MAN, PRIMITIVE, .\bstract 
ideas not to be attributed 

to 1546 

, Arithmetic of 228 

, Axe, chief weapon of. . 302 

, (?amel the companion 

of *2062 

, Copper easily obtained 

by 2357 

, Dome.stic life of *2065 

, Earth .sculpture of 959 

, Fancy sketch of *2063 

, Incapable of abstract 

conceptions *2064 

, Industrial skill of 3120 

.Industry of 1643 

, Ingenuity of 1673 

, Intellij^ence of 1717 

, I n vention.s of 1759 

, Lifting of heavy stones 


Loved ornament *2061 

, Measure of di^anee by. 733 

, Mea.sures of— ^ody the 

standard 2129 

, Mechanical genius of. . . 1350 

, Mechanical powers used 

by 2694 


MAN. PRIMITIVE. Pottery 

of — Importance 2049 

, Reliance of — Hunting 

— Fishing 441 

, Scales used by 2961 

, Skill of 3120 

, Textiles of 3383' 

, Tools and weapons of . . 3444 

, Vast plans of 2615 

— — , Woman’s work the cal- 
endar of 3770 

. (See also Primitive 

Man.) 

MANATEE Imitated in pipes. 350 
MANIA. Collecting, in lower 

animals *2080 

, Intoxication allied to.. . 134 

MANICHAEANS, Doctrines 

of Gnostics and 3776 

MANIFESTATION. Bodiftr, 

of spiritual attributes. . . . 1219- 

, Force a. of will 1299 

of Religion 2868 

MANIFESTATIONS of Friend- 

.ship among ants 206 

.Phenomena, of one 

omnipresent power 2579 

MANIPULATION. Lifeless- 

ne.s.s and c«>rrect 1893 

MANKIND Believes in con- 
science an<l volition 4.320 

Marine r’s compas.s con- 
tributed to progre.ss of. . . . 2484 

. Unity ot 2080, 3536 

MANTIS. Wingle.ss, re.^^em- 

bles orchis 145 

MANUFACTORIES, Dust 

from, changing a climate. . 3312 

MANUFACTORY, the Liver 

a, of blood 894 

MANUFACTURE of Nutri- 
tion *2081 

MANUFACTURES Conducted 

by primitive women *2082 

by Water power 3701 

MAPLE, Samaras or “keys” 

of 3742 

of the Tertiary 1864 

MAPS of Hiver.s change 2925 

MARCH of Insect armies *2083 

, Leaves on the 1869 

MARINE Animal 61 

. Color of. organisms. . .. 242 

MARINER, the Guide of the, 

in Heaven 2633 

MARINERS Perplexed by 

mysterious light *2086 

•' of Tvre and Sidon . . . 2.394 

MARINER’S COMPASS of 

the East a “ Chinese copy ” *2085 

, First record of *2084 

^1 n ventioii of 2759 

. (See also Comp.kss.) 

MARK. Plan and purpose in 

humanity 2609' 

MARKINGS of Animals.. . *2087-.S8 
MARKS, Recognition < f an- 

im.il.s’ 2833 

.Glicial, ii(>t the work 

of floating ice 1378 

, of Vanished ice 2 

MARMOT in Ontral Europe . 164 

MARMOTS. Watchfulne.ss of 3697 
MARRIAGE Among early 

races without love 1996 

. (See also .\FKKt tion; 

Love; Man; Woman.) 

MARS, Condit ions of life on. 3781 

, Kepler and orbit of. . . 2568 

.Our flowers caunot 

grow on 1439 

, Satellites of 1060 

MARTYR. Insensibility of. to 

pain 3150 

MARTYRS of Science- 

Bacon *2089 

. of Science — Pliny *2090 

MARVEL. Eye a, to the re- 
flecting mind 1592 

MARVELOUS. THE. trans- 
formed *2091 

, Untrained mind pre- 
fers 2211 


SCIENTIFIC SIDE-LIGHTS 


MASK, Cast of. in lava 1477 

MASS, the Blue of the crystal 1532 

.Central, of sun 273 

, Cohesion of gaseous . . . 2433 

, Contraction of sun's.. . . 632 

, Cooled vajiors sinking 

back on central, of sun 3187 

, Earth once a molten. . . 3141 

, Envelope of sun cooler 

than the central 3395 

, Enveloping Herculan- 
eum *2092 

, Man a. of correspon- 
dences 1033 

of Sun not propor- 
tioned to size 3725 

, Mountain carved from 

vaster 1321 

, Power of slow-moving. 2681 

MASSACRE of St, Bartholo- 
mew 1690 

MASSARANDUBA, the Cow- 

tree 3760 

MASSES, Imitating tendency 

in, of men 1582 

, the, a Rising power. . . . 1335 

, Nebulous, intermixed 

with stars 3203 

, Thinker sees things in . 1763 

MASTER, the dog and his . . . 1784 

MASTERPIECES, Nature’s, 

of life 2385 

MASTERS, Servants and. . . . 3028 

, Slavery degrades 3126 

, Agreement of 6 

MASTERY, Attention gives. . 1353 

of Body by mind *2093 

Pos^ible in one line only 2196 

. Science hopeful of 3658 

MASTODON, North America 

once the home of the 460 

.Representative of 

giants 1282 

Ernbalmo<l in ice 1536 

in Middle Tertiary 2013 

MATCHES, Progress to fric- 
tion 1235 

MATERIAL, (' reative power 

may use pre-exist iOo 681 

from Depths of earth. . 2904 

, Destruction of ...... . 1013 

, Each organ takes from 

blood its own 3044 

, Egg'i producing all, 

for the chicken 981 

Ends not supreme 971 

, i 'al.se. imported by im- 
agination 1573 

(lood, not end of civ'- 

ilization 509 

, Neglect of useless 2431 

, New, supplied to the • 

earth 3161 

, the. Sacrificed for Spir- 
itual 2941 

, Use or abuse of 2119 

MATERIALISM Baffled by 


C<)nM‘.oiiMje.v.s *2096 

— Carried to logical re- 


sult *2097 

Confu.ses unlike things . *2098 

Con.>=ciousrie.ss repud- 
iates 609 

, Evolution as blank. . , . 1099 

Gives no facts *2099 

, Hope and faith oppose . 1505 

and Idealism *2094 

Incomprehensible *2100 

Means paralysis *2101 

— ; — Results from dethron- 
ing humanity 1514 

, Superficiality of 3316 

Supportcf^by Des- 
cartes 2901 

, a Tendency of individ- 
ual minds *2095 

.Tendency to *2102 

MATERIALIST, Analogy of, 
false — Thought not a .secre- 
tion *2103 

. False analogy of — 

Phowhorus 2590 

, JEmysiology against .... 2599 


MATERIALIST, Theist vs . . . 2807 

.Triumph of *2104 

MATERIALS, Solid, of the 

globe 935 

MATERNITY Foreshadowed 

in plants *2105 

vs. Motherhood *2106 

MATHEMATICIAN. Idea of. . 1545 

MATHEMATICS Advanced 

by use of zero 3798 

, Astronomy made possi- 
ble by 256 

, Beauty of *2107 

, Devehipment of *2108 

, Faculty for, lacking 

among savages, 1713 

Gives nobler problems . 3368 

Ministers to all science. *2109 

.Power of *2112 

of the Universe *2110 

on Word of Honor .... *2111 

MATTER, Absorption of nu- 
tritious, by sun-dow leaf. . 2431 

, Alliance of-mind with. . 2187 

Analyzed into force .... 

, Ancient existence of . . . 3761 

Atomic constitution of 

*2115-17 

, Combination of, and 

force may peri.sh 551 

, Comet’s tails subject 

to ordinary laws of 2336 

, Different states of 2928 

, Experience to prove, 

eternal 896 

and Forces 1654 

, Heat suppo.sed to be.. . 1466 

, Mutability of *2120 

, Indestructibility 

of 576, 1624, 2890 

Inferior to mind *2113 

, Infinity of 1656 

, Innate law’ of 708 

— , Interaction of 1447 

— , ]\lind revealed through. 2207 

— .Moral relations of *2119 

— and Motion *2114 

— , Nature nameil 2370 

, Plato fimls, source of 

evil 2316 

, Properties of, treated 

as causes 2764 

Recognized by rcsijjt- 

ance *2121 

, Solid, hinders diffusion. 3699 

from Space 93.3 

in Space and Time *2118 

, Triumph of .spirit over . 3489 

, Universe not merely.. . .3566 

, Vital force organizes.. . 2175 

, Wonderful property of 

lifeless 1291 

MATTERHORN, Falling frag- 
ments of 866 

, a Fir't view of the ... . ^60 

MATURITY, Child’s common ^ 

sen.se declining at 1189 

of Civilization 502 

.Science requires, of 

mind 1831 

MAXIMUM of Power follows 

repo.so 2406 

MAURITIA or Fan-palm. ..62,2815 
MAZE of Astcroidal orbits.. . *2122 
MEANING, Intervals full of. . 2917 

ofllistiiry *2123 

, Language lo.ses, under 

autoraati.st theory 1820 

, New. given to spectrum 2571 

, Word a.s.sociated with. . 3763 

MEANS, Adaptation of. to 

■ ends..^ ,51,2829 

, CurVent.s as a. of dis- 
tribution 712 

, Ends and. in science. . . 1005 

, Ends and 1006 

— , Re.su It reached by use 

of 1862 

Valued in proportion to 

end 3579 

MEASLES, Fatal among sav- 
ages 1030 

MEASURE of Ancient glacier *2124 


MEASURE, the end the, of 


utility 3572 

, Life a power beyond 

man’s, of use 3581 

of the Power of heat... . *2126 

, Primitive, of distance.. 733 

of Sensation impracti- 
cable 3063 

, Work, the, of energy . . 1011 

MEASURED in Terms of fail- 
ing body 1284 

MEASUREMBNT of energy 

— the Foot pound *2127 

of Etna 6 

, Human powers of, lim- 
ited 1956 

, Minute exactness of , . . 2706 

Among North Ameri- 
can mound-builders *2126 

of Vast distances 1956 

of Vision 1120 

MEASUREMENTS, Earthly, 

of sun spots 3116 

, Error as to sun’s dis- 
tance vitiated early 2547 

of Heat of sun *2128 

.Precise quantitative, 

needed 1125 

MEASURES among Primi- 
tive men *2129 

, Ancient *2130 

MEAT Cooked at lower tem- 
perature 2982 

, Human consumption 

of 2027 

Rarely contains bac- 
teria 2794 

MECHANIC, the Ancient 

American *2133 

, Grip of tools of 344.3 

, Improvement in, arts . 78 

Ma.stcr of the earth. , *2131 

Tools of, fitted to en- 
vironment 3445 

MECHANICS, Cat’s knowl- 
edge of 1723 

. Consciousness not ex- 
plained by 3421 

, Dependence of science 

on 773 

a Distinct science .... 2966 

, Elementary laws of. . . . 1858 

not an Explanation of 

biology 366 

of Explosion 1313 

, Monkey’s comprehen- 
sion of *21.32 

— .Skill in 2457 

, Spider’s knowledge of . 3724 

the Second science. ... 811 

.Triumphs of 3490 

. Wonderful results of.. . 1350 

MECHANISM, Action of nat- 
ural 1685 

, Cause back of 561 

MECHANISM of Heavens ... 1401 

for Securing insect food 3637 

-, Sight not cxplaine<l by. 3103 

MEDALS L ess intere.sting 

than fossils 1316 

, Seeds, the, of Nature . . 3096 

MEDES, Battle of Lydians 

with 260 

MEDICINE Developed bot- 
any 3016 

, Etiological epoch in... . I.'i8 

, Praot i.se of 3413 

, Singicne.ss of theory 

sought in 3114 

MEDITERRANEAN in His- 


tory 2898 

, “Lighthouse of the” .. 1949 

, Pxtmlems of the. . . 1376, *2134 

Unites Orient and Oc- 
cident 2442 

MEDIUM, Diminished ve- 
locity in denser 2855 

, iVvorable, necessary 

for bacteria 1040 

, Sound demands a 3105 

, Steam the, of change . . 2266 

MEDULLA OBLONGATA, 
Breathing depends on .... 2004 
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MELANCHOLY Appeals to 

cot" non people 2303 

MELODY and Motion united *2135 
MELVILLE ISLANDS, Trop- 
ical animals in 1536 

MEMENTOES, Fossils, of the 

past 1316 

MEMORIALS. Human 3473 

of Man’s existence .... 2066 

, Silent 224 

MEMORIES, Touch a^kens, 

of si^ht and sound 245 

MEMORY, Action determin- 
ed by 27 

, Action impresses 24 

, Aids to 3287 

, Anomalies of *2139 | 

Coextensive with inter- 
est *2140 

Combined with philo- 
sophic power 2691 

, Departments of 770 

Dependent on bodily 

condition *2138 

Depends on multiple 

associations *2141 

, Difficulty and advan- I 

tage of motor.. *1179 

Does not admit of ex- 
planation 2313 

Dominated by mood. . 3145 

Essential to all mental 

action . *2142 

, Failure of, through in- 
attention 1190 

, False material imported 

into scenes of 1573 

, Force of association in . 2892 

.Freaks of *2143 

, Habitual acts not held in 3042 

.Images of 1568 

lmpre.s.se<l by action. . . ' 24 

, Individuality of 1633 

, ,Joy or sorrow exagger- 
ated in 1781 

, Lapse of Work for- 
gotten by author *2145 

. Lapse of, under .shock. *2144 

, Local, of swallows 1503 

a Marvelous phenom- 
enon *2136 

, MiMulacity of *2146 

, the Motor 3676 

a. Mystery *2137,2313 

, Pcculiaritie.s of *2148 

, Place or person con- 

fu.sod in 2608 

Rallies from .shock . . . 2676 

, Record of, imperishable 2844 

Regulates human im- 
pulses 1708 

, Re.storation of mental 

past 1747 

, Revival of *2149 

, Setting the 3087 

of Totals *2147 

an Ultimate fact of con- 
sciousness 1967 

, Unconscious coloring of 1186 

, Unconscious *2150 

■ , V’^ividness of, suggests 

nearness in time 3663 

MEN, Rrain-power of earliest 2058 

as Carriers 1981 

, Design in work of, or j 

beavers 788 | 

, Discovery of, the chief j 

need ^.. 855 

Discriminate between 

their own different selves . . 1635 

;, False theory makes. 

blind to facts 340 1 

, I ndian pipes in figures of 350 

, Fire univer.sal among. . 1800 

, Gifted, of Middle Ages. 315 

» Great, in clusters 1044 

— — , Grip of knives of 3143 

, How wise, learn 2365 

, Illusion the lot of ail . . . 1560 

Measures among prim- 
itive 2129 

, Natural signs under- 
stood by all races of 1825 


MEN of Northern lands lead 

world 830 

, Organization among 

primitive 2473 

, 'Pugnacity of . 2247 

Thought Christianity 

threatened by astronomy. 673 

. (See also Ma.v.). 

menIj. Ordinances of 674 

MENACE of Evil 1904 

MENDACITY of Memory .... 2146 

MENDOZA, Earthquake at . . 3666 

MENTAL ADVANCE Aitentls 

opening of the Pacific 1691 

MENTAL LIFE, the Teacher 

deals with 2786 


. (See also CoNsrious- 

NKa.S ; I XTEI.LKCT ; I NTEL- 
L, I O K N C K ; KnO WLEDO K ; 
Life; Mind.) 

MENTAL POWERS, Atrophy 


of, through disuse 282 

MENTAL SUGGESTION a 

Cause of illu.sion 1562 

MENTAL, THE, Influenced 

b.v the Phy.'^ical 2825 

MENTION, a Common bird 

left without 2453 

MERCENARIES No longer 

employed in war 3687 

MERCHANTS, .Antiquity of. 2392 
MERCURY (the planet ), Kn.l- 
less day and endlc.-^s night 

on 3630 

.Perturbation of, still 

unexplained 2741 

MERCURY (the metal) as Il- 
lustration of heat and mo- 
tion 1454 

. Pattern on surface of 339 

MERCY of Civilization. . . . 3030 

MERIT, Conqueror of temp- 
tation allowed no 296 

MERMAID. Origin of fable of *2151 
MESSAGE of Science to man . 3004 

. Silent , of God 1306 

METAL, Each, give.s unvary- 
ing bands 3169 

, Evidences of bartering 

of 3450 

.Man's first — Gold. ... 1391 

, Progress from the duc- 

( ilc to the stuboorn 2535 

, Radiation from 2819 

TTsed as stone *2152 

METALLURGY Dependent 

on chemistry 3227 

. Early 1297 

METALS, Combu.stible *2153 

, Diffusion of *2154-55 

, Flowi ng of 1 254 

the Gift <»f volcanoes. . *2156 

^Evaporation of 3540 

the Sun 34SS 

of Sun , ident ified 2524 

. Transmutation of, be- 
lieved in 763 

in Vapor on sun 3297 

METAMORPHOSES of In- 

.sects 1865 

METAPHOR Convey.s es.sen- 

tial truth *2157 

METAPHORS a Necessity of 

science *2158 

METAPHYSICS. Assertions of 34 1 7 

, Bad vs. good *2159 

and Physics comple- 
mentary 3526 

of Positivism 2159 

METEOR, the J..enarto 3659 

METEORITE, Earth held tef 

be a great 936 

METEORITES. All evidence 

of, once rejccteti 1621 

, Belief in, scouted 226 

-- — the Dust of decaying 

comets 1135 

, Falling of, declareil im- 
possible 3411 

, Fall of, in France 1086 

, Fall of, recorded in an- 
tiquity. *2161 


METEORITES Like mass of 

earth's interior 3553 

Perhaps of earthly ori- 
gin. . . 

.Solidity of 1061 

. Space full of *2160 

, Supposed, ejected from 

volcanoes 936 

METEOROLOGY, Ancient. . . 2843 

METEORS, Annual rain of. . . 2224 

, Fall of, on the sun *2162 

. Matter from, supplied 

to the earth 3161 

, Nebular hypothesis 

would give 2433 

, a Rain of 2163, 2223 

in Track of lost comet . *2163 

METHOD of Attaining .scien- 
tific conclusion *2165 

, Comi>arativc, in psy- 
chology 2784 

, Creation not limited to 

one 688 

, Importance of *2164 

of Science *2166 

Shown by worm.s 1718 

, No single, of thought 

lead.s to truth 1636 

.Value of *2167 

METHODS, Anticipations of 

modem 187 

— ; — , Choice among, of reach- 
ing a single end 490 

of Counting among .sav- 
ages 677 

, Different instruments 

with different 827 

. Laws of Nature the, of 

God 1859 

— — , Loose, now tli.'icardcd . . 1126 

, New. of research 2758 

, Primitive, of kindling 

fire 1239 

— — , Primitive, of light 1929 

MEXICO, Stone buildings of. 2694 
MIASMA Not fully under- 
stood 3472 

MICE Credited with sponta- 
neous generation 1056 

Destroyed by chick- 
en-hawk 1445 

.Destruction of, in 

South America 1129 

, Dusky color of 2417 

, Iricrea.se of, in South 

America 1619 

. Increase simultaneous 

of humblebees an<l 1619 

. (See also Fikld-mice.) 

MICHIGAN, Copper mines of 1926 
MICROBES Fix nitrogen for 

plants 2469 

, to Kill, without killing 

patient.*' 865 

, Multiplication of *2168 

, Poisons of 2642 

. (See also B.vcteri \ .) . . . 

MICRO-ORGANISMS in the 

air 1364 

, Fertility due to 1224 

, Fossil in chalk. *2169 

Found living in ocean 

bed *2170 

, Freezing not destruc- 
tive of 1331 

. Plants supplied with 

nitrogen by 2621 

. (See also B.vcteuta; 

Microiies.) 

MICROSCOPE, Ba(tlc.s under 

the 2994 

Does not reveal all par- 
ticles. ..* 2510 

, Early discoveries of , . . *2171 

, Infinity revealed by. . . 2216 

, Invention of 1931 

, Limit of power of 2510 

, Limit of the 1959 

, Lines ruled for 3490 

, Particles too small for. 3123 

.Properties of water 

elude 1504 

, Service of, to science. . . *2172 
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MICROSCOPE. Solar, shows 

crystallization 2742 

and Telescope 3078 

MICROSCOPIC ORGANISMS. 

Limestone built by 2745 

, Air thick with 1371 

Affect chief concerns of 

life 774 

MICROSCOPIC OBJECTS 

seen as immense 3115 

MICROSCOPIC ANALYSIS, 

Structure that defies 1959 

MICROSCOPIST. Purposed 

blindness of t he 284 

MICROSCOPY. Business man 

advances 841 

Aids chemistry 668 

MID-DAY, Darkness at 1081 

MIDDLE AGE. Beginninfif 

great work in 345 

MIDDLE AGES, Contempt 

for science in 626 

, Gifted men of 315 

, Knowledge of magnet 

in , 2484 

, Prevalence of poisoning 

in 5039 

, Scieatific light of — 

Roger Bacon 1663 

. Travelers of 1 354 

MIGRATION of Birds— Al- 
most universal 371 

of Birds — Extent of .. . *2174 

of Birds — Cause of . . . . 434 

of Birds — Humming- 
birds 1581 

of Birds — Largely noc- 
turnal 2422 

of Birds— Need of food 

a cause 1265 

of Birds — Oriole and 

bobolink 1778 

of Birds — Periodic im- 
pulse 434 

of Birds — Routes of . . . 1677 

, Irrational *2173 

of Plants — Advantages 

of *2175 

of Plants — Enemies es- 
caped by 1009 

MILDNESS of European cli- 
mate *2176 

MILK, Boracic acid as a pre- 
servative of 2641 

. (.’leanliness secures pur- 
ity of 515 

. Disinfection of, possi- 
ble 3031 

. Dreg** ()f , filled with 

bacteria 422 

an Ideal medium for 

bacteria 2177 

— - Normally sterile *2177 

a Perfect refreshment. 3418 

.Preservatives of, in 

court 264 1 

.Purity of 2513 

Refreshes Alpine climb- 
ers 573 

, Sterilization of 3009 

. Production of. increas- 
ed by .‘^election of cows. . . . 2052 

from Iropical tree 3700 

MILKY WAY Compo.sed of 

suns 3214 

, Stars of the 3207 

, Our sun a .star of the. , 3204 

MILK WEED, Seeds of. float- 
ing through air 884 

MILL, Dualism of Plato and . 910 

MILLION, Sced.s from one 

plant exceed a .3041 

MILLIONS, One tiundreii, of 

.stars 2304 

MILLS, No, in America four 

hundred years ago 2133 

MILL-SHAPT, Illustration of 2839 
MILLWHEEL, Work of, done 
by undoing previous work . 3768 

MIMICRY, N atural delight in 1.582 
MIMICRY. PROTECTIVE, 

of caterpillars 1028 

Color s of birds for *2179 


MIMICRY. PROTECTIVE. 
Dependence of insect on — 

Locust 771 

, Dependent on will .... *2180 

of Grasshopper *2181 

of Leaf-insects *2182 

of Lizard *2183 

.Moth mimics leaves.. 2249 

.Moths mimic other 

moths *2178 

, Spider 2771 

, of Stick-insects *2184 

, a Source of confidence . 2250 

MIMOSA, Man and 2022 

MIND, ateorption of. causes 

physical insensibility 1690 

, Activity of, sends 

blood to brain 33, 380 

, Adaptation of organs to 52 

, Adapts venom to victim 3634 

, Adjustment of forces of 73 

, Alliance of, with matter *2187 

Alone adorable 2980 

, Ants possessed of 2194 

Associated with body. . *2201 

, Has it been evolved 

from fire-mist? 248 

, Beauty an end in the 

divine 327-28 

and Body interdepend- 
ent 3224 

and Brain. . . *2186 

Cannot be satisfied. . . . 2191 

Capable of sustained 

attention *2212 

, Cau.se demanded b y 

human 432, 1312 

, Clo.se union of body 

with 3519 

, Comprehensiveness of .570-71 

, Compulsion of body by. 673 

Conscious of limita- 
tions *2191 

Controlling body *2192 

— , Disease of inherited. . . 1675 

— , Distinctions little noted 

by average 880 

— , Does the, sleep 3682 

— Dominated by precon- 
ceived idea *219.3 

— Duality of the 911 

— .Early fixedness of 

states of 835 

, Education tlevelops en- 
dowment of 970 

— , Effect of preoccupation 

of 2714 

, Energy directed by. .. . 3733 

.Energy the highest 

type of 1010 

— the Engineer control- 
ling bodily mechanism .... 390 

— , Evidence of purpose in 

higher or lower 788 

— . Evolution in the, of 

child 1095 

, Fjvolution of 1730, *2208 

.Development of, in 

man 230 

, Fvxperience includes 

laws of 1140 

, Evidence of growth of . 1747 

. Eye a marvel to the re- 
flecting 1592 

- — , F'aculty theory of. .... 3407 

, F'ecling dominant in.. , 1218 

— F’'ollows accustomed 

track . . 1520 

, F'orce connected with 

conscious 427 

, Porccs of 1299 

— , Future progress within 

the 814 

— Gains development by 

speech *2198 

Gives man dominion . . 2752 

— .Greeks trained, with 

body 387 

— , Harmony of nature and 

human 1440 

— , the Human, a part oi 

nature 1414 

— Hypothesisofadesigning 1522 


MIND Infinitely varied *2194 

Inseparable from body *2185 

, an Intelligent crea- 
tive 2360 

.Interaction of, and. 

brain 2324 

, Language involves en- 
tire 1819 

, Language the mould of. 1729 

, Law in realm of 428 

, Laws invested with 

attributes of 3002 

, is. Limited to brain?. . . *2195 

, Limitations of. . . *2196, 2311 

, Limits of, unknown . . . *2197 

behind Machine 293 

, Machine a product of. . 2002 

of Man a part of na- 
ture 1414 

of Man and beast *2202 

, Man develops in 2041 

of Man included in 

nature 3186 

, Mastery of body by . . . 2093 

, Matter and force in- 
ferior to 2113 

, Mechanical theory of. . *2209 

. Memory essential to 

all action of 2142 

Must be trained *2199 

, Mysteries of, revealed 

in music *2200 

, Natural tendency o f 

human 1524 

, Interaction of, and 

nature *2188 

, Nerves Interpreters of 

the world to the 2409 

. Normal, restored b y 

touch of external world . . . 907 

an Object of scientific 

stw^ *2189 

Oblige*d to contend 1875 

of Observer 2364 

of Observer determine.s 

view *220.3 

, One, focuses all items . . 842 

, Order requires organ- 
izing 2464 

— , Organic affections act 

upon 99 

— Overwhelmed by vast 
periods of time *2204 

— a Part of nature *2190 

, Physical science vs. 

science t)f 3003 

— Prefers concrete to ab- 
stract *2205 

— , Proof of — Learning. ... 1141 

— , Purpose the mark of. . . 2807 

— , Reaction of, upon im- 
pressions 2834 

Readily r5produce.s fa- 
miliar impressions *2206 

— , No real, without mem- 
ory • • - • 2142 

. Realization possible 

only to divine 2110 

, Reflection of, in nature. 3731 

— , Keflex action does not 
indicate 26 

— in Relation to environ- 
ment 1110 

— , Religious habit of, as a 
survival 768 

Required to construe 

the world 615 

— , lle.Hplution holds, to 

reality 1186,2888 

Revealed through mat- 
ter *2207 

— , lienee cannot account 

for 3103 

— , Science requires matur- 
ity of -.Vi 

— .Soul, as distinguished 
from * 680 

— as a Storehouse, ...... 2439 

— .Superstition of un- 
trained *220 

, Supremacy of 

— , Telescope extends do- 
main of human 3368 
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HIND, Unity of Nature a 

conception of 3538 

.Unlike human, un- 
known to human ♦2210 

Works as a sculptor . . . 3043 

. Wandering in Child- 
hood 2229 

. (See also Abbknce op 

Mind.) 

MINDS Differ in choice o f 

images 1781 

, Materialism a tendency 

of individual 2095 

, Rapidity of thought in 

great 3426 

MINERAL, Cliange from, to 

organic life 3469 

, Plant lifts the 2617 

MINERALS Brought up by 

thermal springs 2904 

Found in the stars 2908 

Invisible in water *2213 

, Precipitation of, keeps 

water pure 2705 

in the Sun 1119 

of Vesuvius *2214 

MINERAL SPRINGS from 

Decay of ancient life 741 

MINER, Safety-lamp of 1709 

MINERS, Cornish, in Mex- 
ico 57 

. Tools found of ancient . 377 1 

MINES, Antiquity of *2215 

, Copper, of Michigan. . . 1926 

MINGLING of Religion with 

science 2866 

MINIATURE, Volcanoes in . . 3672 

MINUTE, Slow lap.se of a. ... 3067 

MINUTE, THE, Proofs from 

the vast and, unite 2V62 

MINUTENESS, Incalculable 

—Dust * 921 

. Inconceivable — Bac- 
teria 2663 

, Inconceivable — Light- 
waves *2216 

, Infinite, overwhelms 

mind 1970,2233 

with Power of va.st re- 
sults^- Bacteria 1372 

MINUTES, Use of hashish 

makes, seem hours 2542 

MIOCENE PERIOD, Hand 

developed in. 3048 

, Mammalian life in 2013 

MIRACLE, Divine agency 

without *221.8 

an Exercise of super- 
human power *2217 

MIRAGE, Cau.^ of 765 

, Description of 1172 

Among ice floes *2219 

MIRROR, Images of gods 

formetl bv concave 1567 

MISAPPLICATION of Force . 1290 

"MISCHIEF” in Children. . .. *2220 
MISDIRECTION of Instinct. . 1 702 

MISER a Lunatic *2221 

, Typical hoard of 2221 

• — ^ a Victim of the collect- 
ing mania 2079 

MISERS among Animals. . . . 2079 

MISERY, Human alleviation 

of 143 

MISFORTUNE of Ambiguity 1655 

, Deadlock brings public. 1855 

of Sated curiosity 1831 

MISINTERPRETATION of 

Observation 2438 

, Popular, of scientific 

phenomenon *2222 

MISNOMER, Anthropomor- 
phism a 184 

.Electric “fluid” and 

"current” 985 

. “ Fixed stars” a 466 

MISSILES of Destruction. . . . *2225 

, Meteoric 2223-24 

. Use of, by Monkey *2226 

MISSING LINK not Found . . 3083 

MISSION of Pain 1001 

MISSISSIPPI, Delta of 760 

. Earthquake in valley of 954 


MISTAKE of Workman leads 

to discovery 7 

MISTLETOE a Parasite *2228 

, Structure of the 2896 

MIXTURE Differs from com- 
pound 3518 

vs. Union — Differ- 
ences *2228 

MOBILITY of Attention in 

Childhood *2229 

MOBS, Cruelty of 3348 

MODE, Heat a, of motion. . . . 1466 

of Rock formation un- 
known 331 

MODEL, Oak the. for Eddy- 

stone 2432 

MODES of Life of marine ani- 
mals 172 

, Negation of fixed 2402 

MODESTY from Increased 

knowledge 3782 

Taught by science 2973 

MODIFICATION of Animal 

structures *22.30 

of Instinct in birds. . . . 1721 

, Long cour.se of slow. . . . 684 

of Nature by man 2053 

of Parts in orchid *2231 

MODIFICATIONS of Earth 

bv man 2232 

MOHAMMEDANISM, Intol- 
erance of 692 

, Paradi.se of 3056 

MOLD of Skeleton preserved 

in rock 425 

MOLE, Eyes of. atrophied. . . 2696 

, the, Has true eyes .... 1991 

MOLE-CRICKET, Natural 

violin of 75 

MOLECULAR MOTION, Ef- 

feet of 397 

, Ellectricit.v a mode of. . 987 

MOLECULAR THEORY, 
Coiisciousnes.s not explic- 
able by 606 

, Locke foreshadows. . . . 2261 

. (See also Tiikouy.) 

MOLECULES, Bombardment 

by 393 

, Energy of 2682 

ofna..e.s *2233 

Invi'^ible 214 

of Iron magnetic *2234 

Cut side of microscopic 

limit 1504 

.Polarity of 966 

MOLES. Duskv color of 2417 

MOLLUSK, Colors of t h e 

nudibranchiate 242 

MOMENT. History but. of 

Time 1197 

MOMENTUM of Ti.les 975 

MONEY wasto<l in vain search 

<||||r co.al 1357 

MONISM, Assumptions of . , . 248 

and Darwinism 730 

. Haeckel and 1429 

MONIST, My.stery remains to 

the 2334 

MONKEY Asiatic, given pre- 

hen.«iile tail 237 

, Baby, contrasted with 

human babe 1473 

, Comprehension of, of 

mechanics 2132 

, Feint of 1220 

, Manifest purpose in . . . 2803 

, Spirit of investigation 

in 1761 

Trained to gather nuts. *2235 

, Use of missiles by 2226 

MONKEYS and Children 2202 

, Curiosity of 710 

, Howling, in South 

America 2420 

, Prehensile tails of 


MONOMANIA Produced by 

alcohol ^ 1746 

Resulting from intox- 
ication 1746 

MONOPOLY, Animals have 

no, of motion 2606 


MONOTONY of South Amer- 
ican plains *2236 

MONSOONS Affect snow-line 

on Himalayas 2912 

, Explanation of 3493-94 

MONSTERS, Nature supposed 

to produce 385 

of Sentimentality *2237 

MONTE NUOVO, Earthquake 

at 3666 

MONUMENT, Bending o f 

Bunker Hill 2670, 3234 

MONUMENTS, Ancient, bur- 
ied by worms 3236 

Confirm historian *2238 

, Egyptian 175 

, Sand preserver of . . . . 2950 

MOOD, Memory dominated by 3145 

MOON, “the April” 3019 

, Astronomy began with 259 

, Atmosphere of 275 

, Attraction of 975 

the Basis of the calen- 
dar *2239 

Contrasted with the 

earth 307 

a Dead world 1587 

. Di.sturbanccs of mo- 
tion of 570 

, Earthlight on 951 

, Gravity on the 3251 

, Amphitheatres and 

volcanoes of the 3251 

Has no atmosphere. . . . 307 

, Impersonation of 2573 

an Object of unique in- 

tere.st to man 943 

, Phases of, and calendar 558 

, Phases of, measure 

time 3436 

, Scientists on 928 

.Supposed pernicious 

effect of *2240 

, Utiliziigthe 414 

.Volcanoes on 36 

MOONBEAMS, Blindness as- 
cribed to 2240 

MOONS of Jupiter — Life on 690, 1905 

of Jupiter simultan- 

eou.sly discovered 531 

MOONLIGHT vs. Sunlight... 824 

MOOSE 1282 

MORAL EVIL, Permissions 

of 529 

. (See also Evil.) 

MORALITY, of Cookery 140 

Deeply rooted in the 

universe 1100 

Demands action in line 

of greatest. resistance *2242 

, Distinctive, vs. habit, 

etc *2243 

— — .Duty and 3118 . 

.Elemental, of lower 

animals *2244 

, Freedom necessary to. 572 

, Health conduces to. . . 1447 

Imlependent of reward 

or punishment *2245 

in Intention *2246 

Limited to times and 

seasons 3087 

Not a Matter of sex. . *2247 

, Obligation to, a primal 

conviction 2436 

and Science. *2241 

and Science unite 2352 

, Slow’ progress in 473 

, Svstem of Christian . . . 597 

, Theory of 3408 

MORALS, Foundation of. . . . *2248 
MORAL SENSE, Human con- 
duct the subject matter of. 2053 
MORPHOLOGIST Welcomes 

evolution 650 

MORTALITY from Intemper- 
ance 1732 

, Low infant, among 

Jews 1986 

MORTAR from Depths of 

the earth 3669 

MORTARS Found in all lat- 
itudes 2133 


SCJENTIFIC SIDE-LIGHTS 


MOSQUITOES One great ter- 
ror of the desert 2556 

MOTH Assumes instant in- 
visibility *2249 

, Defense against death's 

head. .. 1139 

, Folds in its brilliant 

wings 2180 

Trusting its invisibility *2250 

MOTHER and Babe perish 

together — Pompeii. 3117 

. the Devotion of a. . 2497, 3752 

, the Mother’s car© of 

young orang 1649 

, Needle.ss alarm of 1562 

, Sleeping, hears babe. . . 3682 

MOTHER -BIRD Protected 

by modest colors . 408 

Seeks protection in 

silence 820 

MOTHER-BIRDS. Desertion 

of young by 1604 

MOTHERHOOD. Authority 

of 291 

Among birds 423 

Completes woman’s des- 
tiny 3756 

, Dawning virtues of.. . . 732 

. Evolution of *2251, 3267 

, Four steps tow'ard 2715 

Higher than maternity 2106 

, Social life depends on . . 1910 

the Task of evolution . . *2252 

. 'rraining for *2253 

. (See also Maternity; 

M oTHEa ; Mothers ; Woman.) 
MOTHER-LOVE Unrivalled 1997 
MOTHER-OF-PEARL. Colors 


of, explained 3505 

MOTHERS Among birds .... 424 

.Creation of, nature’s 

aim 2015 

.Nature’s premium on 

good .• 2389 

not Needed by early 

animals 177 

at Top of Creation 82 

MOTHS, Inedible, mimicked . 2178 

, Mimicry of larvas of 

geometer 1028 

.Wingless, 2672 

MOTION, Animals have no 

monopoly of 2606 

.Apparent, of the sun 

among the stars *2254 

Not to be changed to 

sensation *2263 

, Ceaselc.ss, of luminifer- 
ous ether *2257 

Contraste<l with appar- 
ent rest 2877 

Converted into heat . . . *22 ,j8 

, Convertible 611 

Cre.ating heat *22.59 

, Doubled or annulled. . 3714 

— *- of the Earth discovered 2759 

, Effect of molecular. . . . 397 

Essential to life *2260 

, Every st ar in 20 

, First law of, a matter 


.Glacier 1144 

, Heat a mode of . . . . 1452, 1466 

, Heat a result of 14,54 

, Heat long known as. . . *2261 

and Life 1.30.5 

, Life characterized by. . 1908 

, Light an indicator of . . 1118 

of Light differs from 

that of sound 1947 

of Light incomprehen- 
sible. .. .^ * 2.320 

. Magnified, equals time 

extended *2262 

and Matter 21 14 

and Melody 2136 

, Mode of molecular — 

Electricity 987 

, Myriad centers of 3214 

, Notes tuned to 2427 

. Perpetual — Cra ze 2662 

. Perpetual-Fallacy ... 1014 


MOTION, Pervades all Na- 

ture *2268 

of all Planets 2434 

Produced bv heat *2266 

, Rapidity of 3345 

, Ready, of eye gives 

wide vision 1968 

Reconverted into heat . 2266 

, Rotary, of odorous par- 
ticles 2512 

in the Sidereal world. . . *2265 

, Soul as cause of 3146 

of Stars and worlds 

harmonious *2264 

of Stars determined . . . *2265 

of S^rs in space 1 

, Stationary train seems in 1559 

, Sun’s heat the source 

of terrestrial 613 

, Thought and, not com- 
mensurable 3421 

Transformed into heat 

1468, *2267 

, Uniform, of planets. . . . 3527 

within the Walls of 

plants *2269 

— — . (See also Movement.) 
MOTION, ATOMIC, Electric 

action by 711 

, Heat in 279 

. Not convertible into 

consciou.sness 598, *2256 

. (See also Atom ; 

Atomic Theory ; Atoms ; 
Molecular Theory; 
Theory.) 

MOTIONS, Planetary, con- 
stant 3393 

of Star.s overwhelm 

thought 437 

MOTIVE Determines moral- 
ity 2246 

, Life without 1925 

and Volition not me- 
chanically connected *2270 

, Love of truth a suffi- 
cient .3013 

MOTIVES, Conduct deter- 
mined by 73 

do not De.stroy free- 
dom 37.30 

MOTOR, Difficulty and ad- 
vantage of, memory 1179 

, Electric, results from 

workman’s mistake 7 

. The. memory 3676 

MOTOR APHASIA, Patient 

recognizes his mi-stakes in. 3174 
MOUND-BUILDERS. An- 
tiquity of 201 

, Artistic earthworks of 

American 2271 

, The , Creat ion’s 26* 5 

H.ad pottery 196 

, Inclined i)lane made by 2694 

Measurement among 

N on h A merican 2126 

. Structures of *2271-72 

MOUNDS, Babylonians built 

on 924 

MOUNTAIN, Altitude of, de- 
termined by boiling point. 618 

, Anecdote of little bird 

and 976 

, Bees on summit of . . . . 3679 

Carved from vaster 

mass 1321 

, Climate on sides of . . . . 92 

— , Efirth carried from, to 

sea 2929 

Engulfed in earth *2273 

Flung upon plain 794 

, Hummingbirds limited 

to a single 1425 

for a Plummet 2124 

Slowly sinking *2274 

, Strata of a 

, Sun lifts glaciers to 3298 

MOUNTAIN-BUILDING a 
Long and complicated 
process *2275 


MOUNTAIN CLIMBER 

Changes environment 1035 

MOUNTAIN LAKE with 

Flowing stream 636 

, Undimmed reflection 

through 1945 

of Unexplained origin. 2320 

, Water unfrozen in. . . . 3706 

MOUNTAIN PEAK Blown 

away 2.306 

, Changing cloud on. . . . 2561 

, Insects on 1920 

MOUNTAINS Act as conden- 
sers. 525 

, Air on summits of, germ 

free 1839 

, Beauty embowered a- 

mid inhospitable 330 

, Bison tracks show best 

passes over 2603 

Cast into sea 3024 

, Condensing vapor — 

Rainfall 3403 

Crust of earth wrinkles 

into 2613 

,a Defense against 

earthquakes *2276 

— Di.sintegration of 866 

, Dust of 916 

, Dust on highe.st 918 

, Exceptional snow-line 

on 2912 

.Fertility of land de- 
termined by 1225 

, Frost breaks down .... 801 

of Glowing hydrogen 

on .sun 3297 

, Higher, give purer sky 3220 

of Eternal light *2277 

, Mystery amid the 2306 

Piled by Yf>icauic erup- 
tions * *2278 

Precipitate invisible va- 
por 1.302 

, Relative insignificance 

of 949 

, Rivers saw asunder . . . 2570 

, Seeming permanence of 

great 2560 

Shattered by ear t hr 

quake — Jamaica *2279 

, the Slow building of . . . 2529 

, Snow-clad *2280 

, Stability of ancient.. . . 3195 

, Subterranean forces 

built the 430 

, Wind changes contour 

of 3741 

MOUNTAIN SICKNESS on 

Pike’s Peak 723 

MOUNTAINSIDE Raked as 

by cannon shot 299 

MOUNTAIN-TOP. Cloud 

about 1253 

MOUNTAIN-TOPS. Insects 

borne to 2666 

Shine like rubies 699 

, Snow cry.stals on .3133 

MOUSERS, Fowls made ra- 
pacious 161flr 

MOVEMENT, Air made hab- 
itable by 2260 

of Comets 3620 

, Curves of, are beautiful 3569 

of a Day changes face 

of the earth *2282 

, Easier by practise 2697 

of Entire solar system 

through .space ■. . *2283 

, Exactness of 3080 

of Glaciers 1380 

, Great and small in bal- 
anced 1437 

, Illusion of 1559 

, Increase in force for 

same 53 

, Molecular 2009 

, Molecular, has no sug- 
gestion of consciousness. . . *2281 

of Mutilated animal. . , *2284 

, One, pervading all sci- 
ences 813 
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MOVEMENT in Plants., . . ♦2286-87 
, Protozoa show volun- 
tary 173 

, Purpose in, of leaves. . . 2799 

and Respiration of an 

animal 31 

, Slow, through centuries 932 

Supplies impulse for 

succeeding 1603 

Sustained with slight ex- 
ertion ♦2285 

, Walking an instinctive 3683 

. (See also Motion.) 

MOVEMENTS, Automatic. ♦2288-91 


, Complicated, to avoid 

radiation — Plants 1874 

of the Earth’s crust . . ♦2292 

of Flying-flsh ^2293 

. The greatest, least per- 
ceptible 2760 

, Intelligence in reflex. , . 2195 

Mdde automatic 2699 

, Molecular, but concom- 
itants of thought 2599 

of Muscles assigned to 

nerve centers in the brain . ^2294 

, the Nature of heavenly 

bodies vs. the 261 

, Purpose of various, of 

radicle 2938 

in Reference to ends . . . ♦2295 

, Voluntary, changed to 

automatic 3676 

MOVING Bodies 1287 

MOZART as a Composer.. 1348, 1569 
MUD, Deluges of volcanic — 

Andes 1247 

an Important part of 

filter 3596 

, Red. on deep-.sea floor. 776 

, Seeds transported in. . . 3039 

MULE Drinking from cactus 2944 
MULE- JENNY, Invention of 1754 
MULTIPLICATION by Divi- 
sion, among bacteria ♦2296 

, Memory depends on, 

of associations 2141 

of Microbes 2168 

of Pests ♦2298 

. Rapid, of bacteria ♦2297, 3430 

MULTITUDE of Birds in up- 
per air ♦2299 

, a Credulous, never 

wanting 3415 

MULTITUDES, Birds in sud- 
den 368 

MUNIFICENCE of Sun 2369 

MUSCLES Affected by men- 
tal states 1779 

, Development of 812 

Drained to supply 

higher life 380 

, Feelings indicated by 

tension of 2630 

, Movements of, assigned 

to nerve-centers in brain . . 2294 

for Moving oars 2478 

, r.eserves of power in . 2880 

=• Respond to sight or 

sound , 295 

, Tension of, in rest 2678 

MUSCULARITY, Animals in 

de^ sea found to have less 3229 
MUS^M, Ancient, of natur- 
al curiosities ♦2300 

of Comparative Zoolo- 
gy 266r> 

.to Uninstructed pers( n 3590 

MUSIC, .\utomatic action in. 2150 

and (Church bells 709 

in Conipo.ser’s soul . . . . *1348 

Depends on chemical 

law 276 

, Mathematics in 2107 

, Natural instruments of *2301 

. Plaintive *2303 

, Power for, does not ac- 
company brilliancy of col- 
or in birds 3113 

of Primitive woman . , , 2302 

. Progress of taste for. . . 33 ,'j9 

Reveals mvsteries of 

mind * 2200 


MUSIC of the Spheres 3405 

MUSICIAN, Automatism of. . 295 

MUSKET Compared with 

bow 239 

MUSK OX in England and 

France 2040 

MUSKRATS, Seeds trans- 
ported by 3039 

MUTABILITY of Matter 2120 1 

MUTILATION, Effect of. on I 

animal 2284 

MUTINY, Imagined- by 

drunken captain 1746 

MYGALE, the Spider of Bra- 
zil 369 

MYRIADS of Suns *2304 

MYSTERIES of Archeology *2305 
— Gradually unfolded .i". . 991 

of Mind 2200 

MYSTERY, Agnosticism ac- 
cepts 356 

of Aurora 3168 

Awaiting solution *2308 

, Beauty enhanced by . . 331 

of Chemical action .... *2312 

of Color among birds. . . 676 

of Communion of Na- 
ture with man 1912 

of Consciou.sness . . .*2313-15 

as to Constitution of 

the earth *2307 

.Contrast and 2187 

not the End of inquiry. 2370 

behind Every theory. . *2311 

behind Evolution *2309 

of Evil 817, *2316, 2583 

of Evolution *2317 

Explained *2310 

of Extended conscious- 
ness *2318 

in Familiar things. ... . 371 

— of Flight of birds *23191 

of Geology *2320 

of the Glacial epoch.*2321-22 

, Gravitation a 1399, 1400 1 

of Heredity *2323] 

of Interaction of mind 

and brain *2324 

, Scientific *2335 

of Language 1822 

of Life 391, *2325 

of Light *2326 

• of Lower organisms. . . . 2725 

of .Memory 2137, 231 3 

amid the Mountain.^ . . *2306 1 

, Nature of .soul a 605 

, Origin or life a 344 

of Origin of the red- 
wood 1776 

of Power of antennae. . . 2476 

of Roentgen rays *2327 

<if Science 3044 

.Science confronted 

with 2976 

, Science in presence of 

old 1990 

of the Scat of the soul.. *2329 

of Sensations 758 

of Sleep *2328 

Solved — Bacteria *2338 

Solved — ('omet’s tails.*233t>-7 

of Sun’s corona *2330 

of Sun’s uplifting power *2331 

Surrounds facts of 

science *2339 

Unexplained *2340 

Unfathomable *2341 

of the Universe *2332 

of Volcano and earth- 
quake *2333 

Remains even to mon- 

ist *2334 

MYTH, Language a source of 1813 
MYTHOLOGY and Ancient 

volcanoes *2342 

of Greeks *2343 

Suggests botanical 

names 1576 

Tributary to psychol- 

ogy 1508 

MYTHS Created by imper- . 

sonation 1595 

, Di-sappearance of *2344 | 


MYTHS about Manlike apes . 833 

, Modern, match ancient *2345 

of Night and day 2418 

, Origin of 2350 

of Zcjology — Gorilla .... *2348 

of Zoology — Hair- 
worms, etc *2346 

of Zoology — Skunk . , . *2347 

of Zoology — T r e e - 

creeper’s nest *2349 

.Origin of *2350-51 

N 

NAILS, Bindingasubstitutefor 365 

Planted by South Sea 

islanders 504 

, Savages planting 604 

r, Substitutes for, among 

American Indians .3285 

NAME of Child forgotten by 

father 2143 

, Fault branded with its 

real 1639 

, Hearing of one’s own . . 300 

, I mportance of *2352 

, Origin of — Gorilla 2485 

— - — , Origin of, of fetishism.. 1227 

, Origin of — Pleiades. , . . 2633 

NAMES, Disput at ion, on rath- 
er than things 873 

Help memory 1901 

, Mythology suggests bo- 
tanical 1576 

NAMING of Separate letters. . 3179 

NARRATIVES, Confirmation 

of early 369 

NARROWNESS of Specialist . *2353 

of Theologian’s idea of 

God 1387 

NATION Greater than 

country 2354 

, Habits of a 1423 

NATIONS, Constellations rec- 
ognized by rudest 620 

, Knowledge is power for 1795 

, Progress of 892 

, Prosperity of 2768 

, Terror of the 3379 

, Wandering, surprised 

by a new Heaven 3209 

NATURAL, THE, includes the 

supernatural 671 

, Shut from the spiritual 2515 

, Transition from to spir- 
itual 3469 

, Scripture associates, 

with supernatural 688 

NATURAL FORCES, Pitiless- 
ness of 2367 

, Trustworthiness of 3495 

NATURALIST, Enthusiasm 

of young 1026 

, Observation of 3640 

Tires of humming-bird. 334 

NATURALISTS, Expectations 

of, disappointed 1137 

had Reasons for deny- 
ing deep-sea life *2355 

Seek varieties 3610 

NATURAL LAW Contrasted 

with miracle 2218 

, Difliculty solved illus- 
trates 1780 

, Life for others a 1885 

. Neglect M 2772 

, Phenomena subject 2580 

, Transgression of 869 

, the Working of, upon 

human will 1515 

Works to correct hu- 
man error 1855 

NATURAL LAWS, Ignorance 

of 1554 

Inadequate for protec- 
tion of labor 2775 

, Mental laws are also. . . 2190 

Not negation of divine 

power 1739 

, Revelation allows room 

for 2905 

. Supersed lire of ordinary 1862 

Unchanged through all 

ages 3516 


8S0 


SCIENTIFIC SIDE-LIGHTS 


NATURAL LAWS, Will 

adapts 1838 

NATURAL LIFE, Definition 

of •. 1900 

NATURALNESS of Seeking 

results 2895 

.Science teaches, (f re- 
ligion 3010 

NATURAL PROCESSES, 

Leaps of 1865 

“NATURAL RELIGION,” by 

author of “Ecce Homo” 1387 
NATURAL SELECTION of 

Color in humming-birds .. 2361 

Eliminates imperfec- 
tion 176 

and Evolution 1100 

Not a cause 2488, 3608 

Not an explanation of 

beauty 2361 

— — Personified 2572,3050 

, Spencer accepts ... . 468 

Surpasses human selec- 
tion 2378 

Used metaphorically 

by Darwin. 2158 

Will not explain 

man 3051 

NATURE, Carving of 2380 

Aids industries *2357 

.Adaptation to use 

throughout 66 

, Adaptations in 68 

, Adaptiveness of 70 

, Analogy of 76 

Anticipates human in- 
vention *2359 

, Architecture of 3447 

an Armory *2358 

.Artificiality destroys 

true 234 

, Beauties of, neglected. . 316 

, Beauty an end in 325 

, Beauty and variety of . *2361 

. Beauty of 336 

, Beauty in, objective.. . 332 

, Blunder attributed to . 385 

Builds boat s with water- 

tight compartments *2379 

, Calm of 415 

.Carving of *2380 

, Chance ruled out of . , . 454 

, Chri.stianityled to 

study of 494 

.Communion of, with 

man 1912 

, Compensations in 562 

, Confidence in order of, 

shaken 955 

• , Confidence in the order 

of — Science founded on . . . 2985 

, Conformity of, to law . . *2381 

, Confusion of 1813 

, Conquest of, by sav- 
ages 593 

, Constancy of laws of. . . 617-18 

, Continuity of 631, 1381 

, Contemplation of 625 

, Contrivance in 646 

a Cosmos *2356 

, a Creative purpo.se in . . 971 

, Cruelty wells up from 

the lower 705 

, Delu.'^jve calm of *2362 

, Description of beauty 

of 1322 

, Design in 786 

, Dispute over, of light. . 292 

.Distinctions of, also of 

science 821 

, Divi.sion of labor in. . . . 891 

Does not explain man . *2363 

, Dominion of man over .902, 903 

, Economy of., 2472 

. the Engineering of .... 2432 

, .Enjoyment of, ex- 

pre8.sc<l in poetry 1025 

, Equilibrium of 1046 

. , Expenditure in 1138 

, Extravagance of 1 169 

the First artificer 88 

of Force unknciwn. . . . *2371 

. Forces of. not blind . . . 1300 


NATURE, Furnaces of 2382 

Furnishes instances of 

parthenogenesis 2509 

, Gifts must be worked for 3498 

Gives many hue.s from 

three primary colors *2384 

, Gla.ssmaking 2668 

, God of 1306 

of Gravitation — New- 
ton 3387 

the Great parable 2501 

, Great resolvent of *2383 

, Growth and decay in . . 1406 

, Gulf assumed between 

man and 1414 

, Habits show man's 

composite 1428 

, Haspiony of 

1358, 1438, 1439, 2107 

, Harmony of. and hu- 
man mind 1440 

, Harmony or discord 

with 30 

of Heav'enly bodies 

studied , . . 2598 

, Human combinations 

must act with 554 

, Human ignorance im- 
agines caprice in 1551 

, the Human mind a part 

of 1414 

, Human *2365 

Ignore.s man’s dividing 

lines *2366 

Ignores man’s existence *2367 

, Illusion in 1564 

, Imaginary laws of 2248 

, Incitements to study of *2368 

, Individuality a law of . 1629 

, Individual life fitted 

into scheme of 1889 

, Individualism contrary 

to plan of 1627 

, Inequality a law of 

human 1646 

, Infinity revealed in. . . 1657 

, Influence of. on poetry. 1670 

, Intention ascribed to.. . 43 

, the Investigator’s in- 
quiries addressed to 2607 

Laboratories surpass 

those of man 1342 

, Law of. man to follow 1848 

, Laws of, express pur- 
pose. . . 41 

, Law's of, the methods 

of God 1859 

, Laws of, not agents . . . 1857 

, Law's of, the thought of 

God 1860 

, Law's used in, as by 

man 1861 

of Life unknown to 

.‘science 1901 

, Lower vs. higher unity 

of 3530 

, Luxuriance of 1998 

, Man a part of 2026 

, Man bound by laws of. . 1256 

, Man emphasizes vari- 
ations of... 2042 

, Man imitates 3192 

, Man knows, to be a 

whole 2067 

, Man learns the, of orbs 263 

, Man limits the process 

of 180 

, Man more fearful than . 2054 

, Man’s perversion of. . . . 3598 

, Man taught by proc- 
esses of ...... 1 757 

, Masterpieces of life in. *2385 

’ , Mind and, interact. . . . 2188 

, Mind a part of 2190 

, Mind determines view 

of 2203 

, Mind interpreting 1352 

, Mind of man included 

in 3186 

Modified by man 2052 

vs. the Movements of 

heavenly bodies 263 

Moves the savage 2953 


NATURE, Munificence of . . . *2369 

Must help religion 2919 

named ” Matter ” *2370 

, No short cuts in 394 

, Non-conducting med- 
ium of *2386 

, Numerical relations in . 744 

, Order of, one system of 

contrivance 647 

, Ornament an end in. . . 324 

Painted in shadow *2372 

, Paradox of *2387. 2502 

, Perception of external.. *2364 

Perfecting highest typo 3645 

, Perfection of man tne 

goal of 2552 

, Phenomena of, misin- 

trepreted 2581 

, Picture-book of *2388 

, Place of bacteria in. . . 2606 

, Power over. . . 1236 

, Powers of 21 

, Powers of, as energies 

of persons 1546 

, Premium of, on good 

mothers *2389 

, the Principle pervad- 
ing all 2730 

, Profusion of 3568 

, Provision of, for ex- 
tended life 215 

, Provision of. for man . . 2780 

a Pseudonym for God. *2360 

, Purifier *2390 

, Purpose in 2801 

, Purpose pervades all. . . 2796 

— — a Heflection of mind. . . 3731 

, Response to human 

feelings sought in 2886 

, Results in, referred to 

supreme mind 2074 

. Retrogressive develop- 
ment in 806 

, Revelation of God in. . . 2906 

, Reverence grows with 

knowledge of 2911 

, Reversal of common 

order of 836 

of Roentgen rays unex- 
plained 2327 

, Science increases ap- 
preciation of 2635 

, Science makes, not less 

grand 2344 

, Science of 2999 

, Secrets of *2373 

, Seeds in abundance in . 3041 

, Seeming waste in 3695 

Seen at work. . . . 1311, *2.374 

— — , Sense of beauty of 2343 

— — , Severance of theology 

from 742 

Shuts ants off in favor 

of bees 210 

Sifts food of in.sectiv- 

orouH plants 3577 

, Simplicity of, spoiled . . 2.343 

of Soul a mystery 605 

, Spiritual laws are laws 

of 742 

, Stability of, cs.sential 

to pro.sperity 3194 

, Steam-jets in *2391, 3225 

Stimulates imagina- 
tion 1581 

Stirs varied human 

emotions *2375 

.Struggle behind the 

order of 3258 

, the Struggle of 2809 

, Study of, in tropics. ... 92 

, Suddenness in '. . . 1845 

, Supernaturalness of . . . 3010 

Suppo.sed to produce 

mon.sllerH 385 

, Supreme purpose of. . .. ^015 

Surpasses human es- 
timate *2377 


Surpasses man *2378 

, Surrender of animate, 

to man 179 

, Threshing-machine of . . 872 

, Titanic forces of 1301 




TOPICS IN GENERAL 
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NATUREt Truth to, increases 

poetic charm. . ; 3503 

, Uniformity of .3611, 3512,3515 

, Uniformity of, proved . 260 

, Unity of 

. 168, 3537, 3538, 3640, 3644, 3547 

, Unity of, apprehended 

by savage 3639 

, Unity of, a unity of 

plan 2481 

, Unity of — Familiar ob- 
jects in strange land 3641 

, Unity of — Man not an 

exertion 3542 

, Unity of plan in 3545 

, Unseen laboratories of 741 

, Variation the rule in. . . 3607 

. Variety of 3621, 3622-23 

, Warfare in 3689 

, W aste in 3693, 3694 

Wonders of 41 , 3759. 3760 

, Work of, exceeding, of 

man 1341 

, Wonders wrought by . . 2131 

. (Sec also Law; Laws 

or Nature; Order; Uni- 
formity ;UnityofNature.) 

NATURE’S Chemistry 3360 

Evils averted by, 

compensation 3523 

NATURE-STUDY interests 

children *2376 

, Value of 972 

NAUTILUS^the Chambered. . 463 

NAVAJO, Measurement of 

the — Pole 2129 

NAVIGATION, Ancient *2392 

, Chinese knowledge re- 
garding 255 

, Development of steam. 3226 

Guided by the stars *2393 

by Insects *239? 

navy, Excellence of cocoa 

prepared for 1273 

— r-. Stoppage of grog in 

British *2395 

NEBULA of Orion 691, 1346 

NEBULA May be star-clus- 
ters 3228 

,A11, once supposed re- 
solvable ^ 1059 

, Analysis of existing. . . . 1627 

, Far-off, analyzed 3170 

not Formed of stors. . . 3170 

, Many, are star clusters 2637 

of Many types 3257 

, Partially condensed 

matter 683 

and Star-clusters. . . . 3199 

, Stars and intermingled. 3203 

, Stars and, tliscrimin- 

ated 2908 

and Stars in .same great 

group ,3614 

not W'holly composed 

of stars *2397 

NEBULAR HYPOTHESIS an 

Imperfect sketch 693 

, Objections to 1526 

. (See also Hypothesis, 

Nebular.) 

NEGROES 1227 

NEANDERTHAL SKULL is 

'Fhoroughly human 2060 

NEARNESS in Time ascribed 

to public events. . *2396 

, Vividness of memory 

suggests, in time 3663 

NECESSITY of Action to 

clench resolution 22 

of Belief in causation., 455 

, Belief in the unknow- 
able a 356 

, Conception of infinity 

a 1659 

of Conflict *2398 

-y the Corrective of so- 
ciety a 724 

, the Factory system a. . 1754 

— , Fire a, of civilization , . 1233 

of Food a cause of 

migration 1265 

, Freedom and 1324 


NECESSITY, Infinity a, of 

human thought 1654 

, Man’s likeness to lower 

organisms a 2076 

of Memory for intelli- 
gence 2142 

, Metaphor a 2158 

of Pain *2399 

, Parable a 2501 

, Suitable environment 

a, of life 1040 

NECTAR, Insects allured by. 105 
NEED, Cleanliness the first 

great 2177 

.Community of, and 

sup^y 559 

, Discovery of men the 

chief 855 

of Law in spirit ual world . 3458 

:, Right desire the chief . . 1799 

, Science teaches, of 

faith 1197 

NEEDHAM Theory of “or- 
ganic molecules” 3396 

NEEDLE, Ancient knowl- 
edge of magnetic *2400-01 

, Attraction of the Sun 

for the magnetic 1664 

, Early , and thread 3358 

in Knee found by 

Roentgen rays 3030 

“ — , Magnetic, responds to 

aurora borealis 3604 

, Magnetism and the. .. . 2185 

. (See al.‘v> Magnetic 

Needle.) 

NEEDLES, Prisms like 3133 

in the Stone age 3089 

NEEDLEWOMEN. Geomet- 
ric patterns of ancient 3358 

NEEDLE-WORK. Materials 

used in primitive 3358 

NEEDS, De.stroying power 

ministering to human 1244 

, Power of adaptation 

to new 3274 

NEEDY, Help to the 1470 

NEGATION of Fixed modes 

gives man pre-eminence. . . *2402 

, Use of mean.s not the, 

of divine power 1739 

neglect, Chine.se astron- 

omens punished for 963 

, Deterioration resulting 

from *2403 

, Fatal result of 422 

of Natural law 2772 

of Plain guide by Dar- 
win 2802 

of Sanitation invites 

di.sease 2404 

of U.scless material 2431 

NEIGHBOR, Ancient idea of 

the *2405 

NEPTUNE, Discovery of. ... 2112 

Foun<l where gravita- 

t ion demanded 3400 

NERVE, Atrophy of optic. . . 1991 

, Speed of. action 3178 

NERVE-CENTER. Power of 

impre.ssion on prepared . . . 1598 

NERVE-CURRENTS, Read- 
iness of 2826 

NERVE-FORCE Capable of 

exhatistion *2406 

NERVE-STIMULATION Eas- 
ier by practise 2697 

NERVfe-TISSUE. Expendi- 
ture of 

NERVES, Communication of, 

through centers * *2407 

, Interpreters of the 

world to the mind *2409 

, Specific action of *2408 

NERVOUS SYSTEM Made an 

ally-, not an enemy 745 

, Man and tree differ in . 2030 

NEST, Dwelling of gorilla a 

mere rude 3238 

. .Jackdaws build but- 
tress for 1721 

. Legend of a tree-creep- 
er’s 2349 


NESTLINGS not timid if 

gently approached *2410 

NESTS, Arctic birds’ 3192 

of Chimney-swifts 40 

Rebuilt on same sites . *2411 

NET Coeval with history. . , . *2412 

NETS Provide man food 1714 

N]^Vf, Granular snow or. .. . 918 

NEURALGIA Ceasing during 

lecture 2714 

NEW, the Old and, unite in 

system 2450 

NEW HEAVEN Surpri.se8 

wandering nations 3209 

NEW JERUSALEM, Founda- 
tions of the suggested 3212 

NEWS Ahead of time *2413- 

by Tel^hone *2414 

NEWSPAPER, Telephone in- 
stead of 2414 

NEWTON Blowing soap-bub- 
bles 548. 

Calculates depth of 

fine film of air 1123. 

Charged with atheism. . 1852 

and Comet of 1680 .... 2091 

, Disappointment and 

Triumph 3487 

Discoverer of gravita- 
tion 570, 853 

Discovers the spect- 
rum 3334 

, Experiment with the 

Fallibility of 1062 

Gives meaning to Kep- 
ler’s laws 853 

, His doctrine of gravi- 
tation 3387 

, Kepler the predeces- 
sor of 3486- 

, Nature understood by. 2334 

, Objection of, answered . 2441 

, Potential in fires of sun lOOO^. 

Secures a measurable 

film *2415 

, View of, as to reflection 

and refraction 1068-69' 

NEW WORLD, Bison and 

bear in 1977 

, Old world linked by 

mammoth with. . . ; 2016 

NEW WORLDS, Old and 158 

NEW YORK, Climate of 1171 

NIAGARA, The Whirlpool 

rapids at 3710' 

, Whirlpool at 3714 

NICHE of Science unfilled. . . *2416 

NICIAS, Death of 3324 

NIGHT. Adaptation to *2417 

, Endles.s, and endless 

day on Mercury 3630 

i Fire lifts pall of 1240 

Gives greater revela- 
tions than day . 3184 

, Journey of birds by ... 2516 

Lasting five months. . . 72.5 

Made glorious 2446 

, Mvths woven about, 

and day *2418 

, Need of *2441 

, Ocean depths illum- 
ined like city street at ... . 1938 

a Source of. anxiety.. . . *2419 

in Tropical forest. ..... *2420- 

Unknown to worlds in 

star-cluster 3779 

Vocal with birds of pas?- 

sage *2422 

Wraps the universe ... 3296 

, Day and, vs. rotation 

of earth 879 

, Mvths about, and d.ay . *2418 

NIGHTMARE of Anthropo- 
morphism *242 

.Opium-eater under 

weight of • 595 

NIGHT AND DAY, Quad- 
ruple alternation of 3206 

. Strange varieties of . . . 3775 

NILE, Animals ancient and 

modern alt>ng the 175« 
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SCIENTIFIC SIDE-LIGHTS 


NILE* Elevation of bed of . . . 997 

NINETEENTH CENTURY, 

Change wrought by 473 

, Science in Germany at 

beginning of 460 

NINEVEH, Baa-reliefs of 314 

NITER, Explosiveness of, 

demonstrated 839 

NITRATES the Necessary 

food of plants 2469 

NITRIFICATION, Bacteria 

of 2621 

Dovetailing with de- 

nitrihcation 2426 

NITROGEN, Apparent loss of 1988 

of Atmosphere *2425 

, Bacteria capture 303 

Essential to fertility. . . 3140 

, Liquefaction of 2856 

, Loss of, under use of 

alcohol *2424 

, Microbes fix, for plants 2469 

, Plants supplied with . . 2621 

, Stock of fixed, finite. . . 3692 

Supplied to plants by 

bacteria *2426 

NOACHIAN DELUGE, Ex- 
tent of .• 895 

NOBLENE^ of Emulation . . 1003 

NOBLES, Pigeon-breeding a 

pa.stime of 1737 

NON-INHERITA N C E The 

anomaly 1676 

NOON, St illness of tropic 323 1 

, the Sun north at 467 

NORTH, Men of, lead the 

world 830 

, Severity and privation 

of the 3088 

NORTH AMERICA, Digger 

Indians of 503 

, Plants of, found in Ja- 
pan 2620 

, Tropical animals in. . . . 1536 

NORTHMEN Boiled flesh of 

boar 654 

NORWAY 2526 

, Reindeer in 164 

NOTES of Song-bird tuned 

to motion *2427 

NOT-ME, Recognition of the 2121 
NOVEL-READING Compar- 
ed with astronomy 252 

NOVELS, Reader of, shares 

emotions described 3349 

, Scott composing Wa- 

verley 3489 

NOVELTY of Youth becomes 

routine 3793 

NOW, God’s eternal 1389 

NUCLEI of Comets 1061 

NUCLEUS, Rays of, and pho- 
tosphere conflict 621 

NUGGET of Copper 1926 

NUMBER of Butterflies in 

Brazil 1683 

, Care of offspring in- 
creases as, diminishes. . . . 424 

, Inconceivable, of light 

waves 670 

, Infinite, not -eligious. , 1655 

, Life depends on, of at- 
oms 1873 

of Objects possible in 

consciousness *2428-29 

and Weight of atoms. . 279 

of Words in common 

use 1818 

NURSERIES of Barbarism — 

the Steppes 310 

NURSERT, Rhymes of, as 

history *2430. 

NUT, Bladder 2379 

, Squirrel bifrying 376 

NUTATION, Observation to 

be corrected for 2707 

NUTRIMENT, Store of, in 
seed 3237 

NUTRlfiON Affected' by 

mental ‘<tates 1779 

in Frx)ds determined by 

science r . . . 1278 

, Manufacture of 2081 


NUTRITION, Response of 

plant to *2431 

, Unspoiled appetite 

guide to 3360 

vs. Alcohol 140 

NUTS Crushed by macaw’s 

bill 1596 

— — , Squirrels planting 3193 


OAK the Model for the Ed- 

dystone *2432 

, Poison, found in Japan 2620 

, Structure of the 1368 

of the Tertiary 1864 

OBEDIENCE to Nature leads 

to dominion 903 

OBELISK, Figures on Egyp- 
tian 1319 

OBJECT, Change of, in atten- 
tion 283 

, Dige.sted by sun-dew 

leaf 54 

, Existence of ■ mental 

image as « 1568 

, How secured 1874 

, Infinity not an, of wor- 
ship 1655 

, Interchange of subject 

and 2324 

of Sleep of plant 2778 

, White light may come 

from a black 634 

OBJECTION to Nebular Hy- 
pothesis *2433-34 


2441 

207 

1709 


571 


, Newton’s, answered. , . 

Refuted by knowledge 

OBJECT-LESSONS, Need of 
OBJECTS, All, held by gravi- 
tation 

in Con.sciousness 2428 

, Cats made, of worship. 499 

, Dogs made.of wor8hijp499,898 

, Favored, buried with 

the dead 354 

Help realization *2435 

Hurt or help only by 

contact 3555 

, Idea-s not, but processes 1547 

, Light sifted by natural 1943 

, Location of, in space. . 1979 

, Number of, in con- 
sciousness 2429 

, Shape of, discovered 

by worms 3446 

, Visibility of distant. . . 2690 

OBLIGATION to Morality a 

primal conviction *2430 

, S^nse of moral 1092 

OBLITERATION of Family 

life 1393 

of Instinct *2437 

of Weak by strong. . . . 1599 

OBLIVION a Result of hasty 

learning 680 

OBSERVATION, Check of . . . 1575 

, Confirmation of Solo- 
mon’s 1397 

, Experiment and theo- 
ry in science 438 

, Experiment superior to 2816 

, Faculty of trained 972 

Finds natural differ- 

ence.s 

, Geology needs wide. . . . 

, Limited opportunities 

for 

, Man testa results of . . . . 

Misinterpreted *2438 

Needs correction by 

deeper knowledge 2707 

^ One of the four pillars 

of science 2986 

— -, Personal difference of. 587 

, The personal equation 

in 1631 

, Popular, true 3020 

.Popular, verified by 

science 3501 

, Precision of 2706 

, Protracted 258 

, Science teaches correct 

habit .s of *2439 


3622 

701 


3306 

2067 


2671 


3171 


OBSERVATION, Scientific . 

, Speculation ' confirmed 

by 

of Transit of Venus 

not possibly exact — Plane- 
tary atmosphere 3509 

, Wide inference from 

partial 866 

OBSERVATIONS Combined 
to locate Celestial objects. 560 
, Exactness of New- 
comb’s 3630 

, Kepler a theorist on 

the, of others 1125 

OBSERVER, Accident helps 

trained 12 

, Change of, affects ob- 
servations 2571 

, Color dependent on. . , . 536 

, Experimenter differs 

from 1152 

Held to be ruler of the 

winds 2351 

, Mind of, determines 

views 2203 

, Perception depends on 

mind of 2346 

OBSERVERS, the Greeks 

careful 347 

OBSTACLES, Unimagined.. *2440 

, Waves of light flow 

around *244 1 

OCCASIONS, Civilization re- 
moves, for fear : . . . 510 

OCCIDENT Indebted to Ori- 
ent 2401 

, United to Orient by 

M^iterranean *2442 

OCEAN, The almshouse of 

the 147 

Animals 1773 

, Bod o f — Micro-organ- 
isms in 2170 

, Bed of, lifted 948 

Blockaded by floating 

rock *2443 

, Cities where, once roll- 
ed 1733 

, Color rivals blue of, 

depths 335 

, Coral resists waves of, . 1772 

, Currents of aerial 3156 

, Depth of rocks on, 

floor 2035 

— — , Earth’s crust afloat on 

a plastic 947 

Equalizes climate 3371 

, Fathomless, of air 266 

, Freedom of communi- 
cation in *2444 

, Hues of animals in 

depths of 1512 

, Illumination of 1566 

, Infinity suggested by 

the 1658 

, Life in ; 3783 

, Molten, under earth’s 

crust ^ 3141 

, No part of, azoic 3560 

Phosphorescence of . , . 

1944, 2445-46, 2588-89 

, Pho.sphorescence of, 

due to animals 3758 

, Possible irruption of. . . *2447 

, Rivers in the 2926 

, Sun's chromosphere an, 

of fire 3297 

Supposed less than the 

land 764 

Transformed by sea- 
gulls 2962 

Wave heaved on shore 

by earthquake 3098 

. (See also Sea.) 

OCEAlf DEPTHS, Changes of 

form in 2230 

.Exploration of... 1156, 2907 

, Illuminated by phos- 
phorescent animals 1938 

Intensely cold ' 3372 

.Life in 1895, 3783 

, Light in 1937 

, Pressure in 1895 



TOPICS IN GENERAL 


838 


OCEAN DEPTHS Reveal no 

new life 1137 

, Stillness in 3230 

, No sunlight in 2534 

Formerly supposed to 

be lifeless ♦2448 

Till lately unexplored. 2907 

, Vegetable life lacking in 1922 

, Volcanic dust in 779 

OCEAN FLOOR Covered 

with rock debris 867 

of the North Atlantic. . *2449 

OCEANICA, the ^nnit of , . . 365 

OCEAN ROCKS, Coal buried 

under 1734 

OCEANS, Command of two. . 93 

, The lowest depths of. . . 3799 

, Persistent 627 

OCEAN STEAMERS, Kayak 

vs 1783 

OCEAN WAVES, Caverns 

carved by 442 

OCELOT Invisible by color. . 2087 

ODIOUSNESS From insipidity 3067 
ODOR, Air laden with phos- 
phorescent 3592 

, Viewless particle.sof. . . 2512 

ODORS ("hernically produced 1257 

, Habitual, unnoticed.. . 1609 

ODYSSEY Fimls parallel in 

New Zealand 2345 

OENEUS of Euripides men- 
tions lodest ones 2008 

OFFENCES, Great and small, 

treated alike 1622 

OFFENDERS, Juvenile 698 

OFFICE, Mail sent through 

distributing 2407 

. Selection the, of con- 
sciousness 491 

OFFICER, Anecdote of mili- 
tary 1422 

wakes at the word 

“ Signal'’ 2671 

OFFSPRING, Care of, among 


bird.s 

Not children 

, In care of . . 

, Wasps providing for.. . 

OIL Obtained from poppies 

by lake dwellers 

OLD, The, unites with new 

to form system *2450 

OLD TESTAMENT, Seers of 682 

OLD WORLD, America the 155 

and New World 158 

, Bison and bear in 1977 

, Mammoth links with 

New World 2016 

OLYMPIC C.amc.s 2916 

OMAHA, Measurement of the, 

arrow 2129 

OMEN Fulfills itself *2451 

, Hunter's 5 


423 
177 

424 
3690 

121 


Reversed by science. . . *2452 

OMISSION by Ancient writer *2453 
OMNIPRESENT, The, is Om- 


niscient 2717 

OMNISCIENCE is Foreknowl- 
edge *2454 

, Reading past in pre.sent 477 

, Reading of character 

involves knowledge not less 

than 2827 

ONE, Perhaps all elements. . 3552 

ONTOGENESIS and Phylo- 
genesis *2455 

OPAQUE, the, made trans- 
parent by Roentgen rays. . 3555 

, Roentgen rays make 

the, transparent 3655 

OPERATION of Law of mo- 


tion 1544 

OPENING of the Pacific 1691 

OPINION Changed with 

knowledge 418 

OPINIONS on Authority *2456 

OPIUM, Coleridge a victim 

of 1192 

Habit best broken short 

off 1419 

, Intoxication produced 

by * 1745 


OPIUM EATER, Conscience 

active in 695 

, Paralysis of will of 695 

OPOSSUM, Range of 1213 

, on Treeless plains 1188 

OPPORTUNITIES of Stone- 
mason in geology 235 

OPPORTUNITY, Flowering 

time of impulses an 1606 

, Limits of, rather than 

power of the mind 2191 

, in Line of natural ten- 
dency *2457 

, Practical, and moral 

power 2883 

OPPOSITES Connected by 

slight gradations *2458 

United *2459 

OPPOSITION, Delight in *2460 

, Science “foursquare to” 2986 

OPPRESSION, Hateful— Ty- 
rant de.spised *2461 

Opens way for pesti- 
lence 2404 

of Woman 2958 

OPPRESSORS, Degradation 

of animal 714 

OPTICS, Illusion 3142 

OPTIMISM of Idebnitz 2316 

ORANG D(»es not sticks . . 1178 

in Equatorial forests. . 833 

, Fables about 1178 

, Young, under mother's 

care 1649 

ORB, Crystalline, of i)oelry . . 3559 

— — , Delicacy due to cen- 
tral — the Sun 3302 

ORBIT of the Earth as base 

of .star measurement 1956 

. Earth's, crossed by 


comet 1430 

of Mars 2568 

ORBITS, .Maze of asteroi(lal. . 2122 

, Parabolic, of comets . . 2658 

, Spectroocoi>e measures, 

of stars 876 

ORBS, Man learns nature of. 263 
ORCHID, (’ontrivance f(»r fer- 
tilizing. . . . 643 

, Device to secure cross- 

fertilization in . . . .... 802 

, Evidence of design in. . 784 

, Evolution in 681 

, Extent of progeny 

of one 3693 

, Ro.stcllura of, set like 

hair-trigger 757 

, Structure of, compels 

bee to gather pollen 3410 

ORCHIDS, Beauty of 337 

, Fertilization of . . .784, 1138 

, Fertilization of, by in- 

.sects 105 

Fertilized by bees 1889 

, Insects compelled to 

fertilize 3528 

, Labelluin in 50 

, Modification of parts 

in 2231 

, Numerous .«^pecies of.. . 3491 

.Precautions against 

self-fertilization of 1627 

, Seeming caprieiousne.s.s 

of 1551 

ORDER, Appreciation of, of 

nature '. . . .. 2635 

, Uhance tlocs not give 1046 

of Evolution reverso<l. *2463 

, Ideal, of arrangement 

— Anatomy 160 

, Intelligence of high... . 1727 

, Law as an observed, of 

facts 1837 

, Likene.ss found only in 

an, of thouipht 672 

, Prosperity made possi- 
ble by social 2767 

Requires organizing 

min<l *2464 

of Nature, confiilence in 


the ., . 2985 

, of Nature, Confidence in 

shaken 955 


ORDER, of Nature. Conflict 

behind the 3258 

of Nature — Contrivance 647 

, Reversal of common, of 

nature 836 

amid Seeming acci- 
dents *2462 

of Starry host *2465 

ORGAN, Brain the e.ssential 

of knowledge 404 

, Purpose of supposedly 

useless 1363 

Takes from blood its 

own material 3044 

ORGANIC FORMS, Inex- 
haustible variety of 52 

ORGANIC LIFE, ( )ne plan of. 2479 
ORGANIC, THE, and the in- 
organic 1416 

, the Inorganic shut off 

from 2515 

ORGANISM, Adaptiveness of 

the human 69 

, C’orrelation in, revealed 

by di.sea.‘«e 3525 

Determines disease. . . . *2466 

Determines survival.. . 3337 

Food affects, of birds . . 1261 

Guardian Leucocytes 

powerless to save an en- 
feebled 2772 

, Habit a result of bodilj’ 1418 

, Human, like keyed in- 
strument 1695 

, Light and sound ex- 
ternal to human 1927 

— — .More controlling than 

conditions *2467 

, No, exactly like parent 1629 

Protecting itself 38 

, Sacrifice of low'er, for 

higher 2942 

, Scientific structure in 

living 991 

, Stores of one, appro- 

f)riate<l by another 2227 

ORGANISMS, Activities in 

elementary 32 

. Advance of knowledge 

in living 80 

, Age of deep-sea 108 

Borne by fallen tree . . . 3680 

, Change of eyes to suit. . 462 

, Cliffs built by minute. . 220 

, Color of marine 242 

, Deep-sea. fossils of the 

chalk resemble 56 

, Deep-sea, perish at sur- 
face 1007 

, Deep-sea, with movable 

plates 56 

, Distribution of animal . 712 

, Eyeless, in deep-sea. . . 2587 

, Fermentation the prod- 
uct of living 1221 

, Fermentation traced to 

living 1153 

, (bant , perishable 2016 

, Higher, co-operating 

with lower *2468 

, Injurious, live only in 

favorable medium 1040 

, Invested with power 

fd self-creation 3050 

Less harmful than 

their products — Bacteria. 1680 

. Lower, flourish where 

fish die 1246 

, Lower, help higher. . . . *2469 

, Man’s likeness to lower 2076 

. Marine. . 1409 

, Microscopic 774 

, Miero.scoplc. niimerou.s. *2470 

, Mystery in lower 2725 

Neither plant nor ani- 
mal ' *2471 

, Problem of first 730 

, Provision in lower .... 3707 

.Social *2472 

, Structural relation of . , 44 

, Trati'^parency of mi- 
nute 1898 

, Unity of origin of 3549 
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ORGANIZATION not the 

Cause of life *2473 

of Industry *2474 

of Labor *2475 

, Life of 1890 

, Life the cause of 1916 

, Power by , of labor 1022 

, Social, of ants 1722 

, Tyranny of bad mental 1045 

ORGANS* Adaptation of, to 

mind 52 

, Adjustment of, for 

musical effect 75 

, Correspondence of ani- 
mal 672 

, Different, with similar 

function 3746 

, Distinctive, mark high- 
er types 890 

, Growth and decay of . . *2480 

, Interchange of func- 
tions of 562 

, No new, acquired 1228 

, Phosphorescent, of 

marine animals. 1 109 

, Plan revealed in rudi- 
mentary 2612 

, Rudimentary — in ani- 


, Rudimentary — in Man *2478 

of Sense — Ants *2476 

, Tools take place of new 3048 

of Touch 563 

, Useless, destroyed 1884 

, Vital 1897 

ORIENT* Occident indebted 

to 2401 

and Occident united. . . 2442 

ORIENTATION of Great pyr- 
amid 17 

ORIGIN of Curiosity and 

wonder 3068 

of Deep-sea life *2482 

of Fable of Mermaid . . . 2151 

: of Fire 845 

of Force unknown 1857 

of Geology 1359 

of Geometry *2483 

, Human, of artificial 

work manifest 102 

, Human, of flint im- 
plements 789 

of Idea and name of 

fetishism 1227 

, Independent, of struc- 
tures ^ *2490 

— — , Lake of unexplained.. . 2320 

of Life a mystery 344 

of Man.. *2481 

of Mariner’s compass 

lost *2484 

of the Name “gorilla". *2485 

of the Name Pleiades. . 2633 

, Recent, of man 2043-44 

of the Redwood mys- 
terious 1776 

of Religion 2868, *2486 

, Remote, of man 195 

Requires creative power 344 

of States of conscious- 
ness *2487 

, Theories of, of caves . . . 3394 

of Variation unex- 
plained *2488-89 

of Species through 

struggle and conflict 3268 

of Species, Darwin’s 


of Species not due to 

hybridism — Humming- 
birds 1617 

ORIGINAL* Life shown in 
picture thought to be 

taken away from 3321 

,an,Pr(^uet 123 

ORIGINALITY in Investiga- 
tion 1760 

ORIGINATORS and foUow- 

ers *2491 

ORINOCO Thought a river 

of Paradise 1579 

ORION, Nebula of 691 


, W onder.s of 858 


ORIOLE* Migration of 

ORIOLES* Color of 

Return to homes 

ORNAMENT before Clothing. 

an End in nature 

, Use and, connected . . . 

ORNAMENTS Used by cave- 

dwellers 

ORNITHOLOGY Encouraged 

by Queen Isabella 

ORPHANS, All elementary 

animals 

OSTRACISM* Torture of 

OSTRICH of America 

in the Desert 

, Eggs of, as water-ves- 
sels 

, Structure of— Compar- 
ative anatomy 

, Wings of, not for flight 

OTHER WORLDS* (See 
Worlds.) 

“OUGHT** in Automatist 

use 

OUTBREAK, Preparation for 

violent 

OUTCASTS of Humanity .... 
OUTLET, Bitter waters with 

no 

, Lake without 

OUTLOOK Enlarged by tele- 
scope 

OUTSET* Alcoholic excess 
from, in heredity of idiot . . 

, Success at 

OVERCOMING, The, of 

death 

Not removal of diflS- 

culties 

OVERSTED 

OVERTHROW, Buoyancy 

causes 

, Christianity not shaken 

by, of dogmas 

OWL* Deceptive coloration 

of 

. (See also Snowy Owl.) 

OWLS, Dusky color of 

OWNERSHIP* Sense of, es- 
sential 

OX Follow.s man, meets 

man’s enemies 

OXEN Frozen in river 

OXIDE OF CALCIUM* Lime 

is 

OXYGEN, Burning of a dia- 
mond in 

Not a cause of fermen- 
tation 

Combined with hydro- 
gen 

not Consumed by elec- 
tric light 

the Destroyer 

Heavier than carbon. . . 

, Liquefaction of 

Ministers to mental and 

spiritual life 

Obtained from water. . 

OYSTER. Actions of 

OYSTERS 

Fattened on sewage . . . 

p 

PACE as Primitive unit of 

measure 

PACIFIC, North 

, Opening of the 

PACK Scattering when on 

thin ice 

PACKS* Cat.s never hunt in . . 
PAIN* Anaesthetics deaden , . 

, Cost of 

Due to discord 

, Emotion makes man 

insensible to 

, Expression of 

, Happiness involves ele- 
ment of 

from Imaginary wound 

, Insensibility to 

, Intense, anduls space. . 

Latent in joy 


PAIN* Love converts, to joy . 1995 

, Mission of 1001 

, Necessity of 2399 

, Preoccupation produces 

insensibility to 2714 

, Progress by disregard 

of 2748 

from Restraint of ac- 
tion 3560 

PAINLESSNESS of Lightning 

stroke 610 

of Severe electric shock 2676 

of Violent death *2498 

PAINS, Steadfast bodily, un- 
noticed 1609 

PAINT* Mortars for, found in 

all latitudes 2133 

PAINTING of Ancient stat- 
uary 3022 

, Egyptian *2499 

, Infancy of 3021 

, Perception of light in, 

illusive 2641 

PAINTINGS* Greek 2499 

PAIRS Strangely assorted. . . *2500 
PALATE, Function of the . . . 3360 

PALEOZOIC. Chalk-beds of 

the, period 1734 

PALISADE Trap for the con- 
dor 2823 

PALISSY the Huguenot pot- 
ter 3757 

PALL* Fire lifts, of night. . . . 1240 

PALM* Arctic lichen under 

shadow of 3541 

, Beauty and majesty 

combined in 321 

, Beauty of the tropic , . . 322 

,the Fan, of South 

America 2815 

, Structure of the 1368 

PALMS in Trtmics only . . 1462, 3575 
PALM-TREES ^en in mir- 
age 1172 

PAMPAS. Grass of the 338 

, Hairless cattle of South 

American 561 

PAMPERO on South Ameri- 
can pampas 2340 

PANICS. Imitative tendency 

produces 1582 

PANTHEISM Harmonized 

with divine personality. . . . 2074 

PANTHER Invisible by color. 2087 
PAPER an Invention of in- 

trCllcct • 27«i9 

PARABLE. Nature the great. 2501 

a Necessity *2501 

PARABOLA* Hyperbola, etc., 

merge into 24.58 

PARADISE* Mohammedan. . 3056 

— — , Orinoco thought a river 

of 1579 

PARADOX of Nature — Gla- 
cier under lava-stream *2502 

, Nature'.s 2387 

PARALLAX of Stars deter- 
mined 

of Stars not found 726 


PARALYSIS of Investigation 2075 

, Materialism means.. . . 2101 

of Will of opium-eater . 595 

PARALYTIC. Adaptation of, 

to new conditions 53 

PARASITE* Definition of.. . . *2504 
, Injury from, to silk- 
worm *2505 

.Mistletoe a 2227 

, Structure of the 2896 

PARASITES Avoid inedible 

insects 27 

, Degenerate 

Have brought famine 

to man 3256 

Minister to decay .... 

Among plants. 

, Saprophytes and 

Seifiah plant. 3067 

in Unreal rest 2891 

PARASITISM a Cauae of do- 

generacy *26i)o-P/ 

, Combination for mutual 

advantage not 
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PARASITISM. A relapse into. 

in Theology 

PARBUCKLE Substitute for 

roller and pulley 

PARCELS, Wasp cutting 

prw into 

PARENT and Child unknown 

to each other 

, Fear taught nestling by 

, Infancy calls out un- 
selfishness of 

, No organism exactly 

like 

PARENTS, Devotion of, 

among birds 

PARIS, Ancestry of prisoners 

in 

, Remains of reindeer 

near 

PARLIAMENT of England 
prohibiting child-labor . . . 

PARROT Attacks sheep 

, Brilliant coloring of . . . 

of New 2iealand 

PARROTS, Color of, changed 

by food 

in South America 

Why, are green 

PARSIMONY in Conscious- 
ness * 

^^Law of 

PART, Ability to fix on par- 
ticular, in a harmony 

. Clothing is almost, of 

self 

. Every, of world habit- 
able 

, the Human mind a, of 

nature 

, Man a, of nature 

, One, serves many pur- 
poses 

— : — , Scum and mud most 

irm>ortant, of filter 

P A R T H E NOGENESIS, In- 

stances of 

PARTICLES, ('omposite. too 

small for microscope 

, Fine, make blue of sky. 

, Minute, of contagion. , 

, Minute, cut through 

solid cliff 

not Revealed by micro- 
scope 

Smaller than light- 
waves 

, Smallest, reflect small- 


est waves 3125 

.Supposed, of light ♦2511 

, Ultimate, of matter in- 
conceivable 1970 

, Viewless, of odor *2612 

, of Water 3712 

PARTICULARS, Correspond- 
ence fails in 669 

, Perc^tion of 3763 

PARTNER^P of Heat and 

cold ♦2513 

PARTNERSHIPS in Vegeta- 
ble kingdom ^2514 

PARTS of the Brain interde- 
pendent 244 

, Co-ordination of, for re- 
sult 787 

, Correlation of, reveided 

by rlisease 3525 

, Similarity in structure 

of diverse ; 3617 

PASHIUBA, Roots of 412 

PASSAGE, Birds of — Ni^t 

journeys 2422 

, Birds of, allured to de- 
struction 1208 

Prom one kingdom to 

another impossible ^25 15 

PASSES. Best, shown by bi- 

^ son tracks 2603 

passing of Unseen hosts. . . ♦2516 
PASSION, Development de- 
pendent on 1007 

Subdued 2609 

PASSIONS Stimulated by in- 
temperance 1731 


PASSIVITY vs. Actual repeti- 
tion in learning 24 

PAST, Appeal from illusive 
present to certainties of 

the 213 

, Facts of, in frame of 

present 1186 

, Future based upon a. . , 1335 

, a Future in study of . . . 1 155 

Gives assurance 1506 

a Guide for the future. . ♦2517 

, Life in the 1499 

Limitless 977 

Made to seem remote. . ♦2518 

, Present causes active in 28 

, the Present in the 1355 

, Present the key to. . . . 2718 

-, Progress in, as in. .... . 2241 

, Relics of ancient, in 

present 2860 

, Resurrection of the, 

buried 21.37 

, Science brings, to pres- 
ent 1267 

-, Sea-coast tells story of 

the 3025 

, the, of Stars is our pres- 
ent 3462 

, Stress of emotion makes 

.•^em distant 3255 

, Triumphs of evolution 

in the *2519 

PASTEUR, Care of, in experi- 
ments 1124 

. Method of 287 

— — , Real cause of fermen- 
tation discovered by 2743 

, Saves silk culture 2893 

and Silkworms 2712 

Spontaneous genera- 
tion denied by 1,344 

Traces fermentation to 

living organisms 1153 

and Tyndall 1344 

PASTEURIZATION of Milk. .3009 
PASTIME, Clearing around 

homes a resource tor 170 

of Kings 1737 

PATAGONIA, Birds winter- 
ing along coast of 2174 

PATENT, the First 2916 

PATERNAL VIRTUES Dif- 
ferent from maternal 3648 

PATH of Amazon *2520 

, Arrowheau in garden. . 102 

, Bobolink follows an- 
cestral 1677 

, Dust makes, of sun- 
beam visible. 915 

, Earth’s, in space 457 

of a Pendulum 569 

PATHOGENIC Bacteria 
' compete with saprophytic 3261 
PATHS in Brain deepened as 

traversed 2826 

PATHWAYS for Light 

through solids *2521 

PATIENCE of Astronomer. . . *2527 
and Exactne.ss of sci- 
ence 2503 

and I ndustry evinced — 

Monkey 1761 

of Motherhood 732 

Rewar<ied 2902 

of Science*2522-26,3352.3487 

PATIENT, Aniest hetics dead- 
en pain for 1516 

. Exclusion of bacteria 

helps surgeon and 2338 

, To kill microbes with- 
out killing 865 

PATIENTS, Immunity of . . . . 202 

, Reduced to keep down 

fever 379 

PATRIOTISM, Growth of. . . . 1412 

PATTERN Revealed in ani- 
mal homologies. . .' 672 

on Surface of mercury . 339 

PATTERNS, Early, of textile 

fabrics 3383 

.Geometric, of ancient 

needle- work 3358 

PAUL the Apostle 597 


PAUPERISM, Provision 

against 2644 

PEA Raised by lake-dwellers 121 

PEACEFUL Travelers 594 

PEACE, Influence of woman 

for *2528 

, Woman the inventor of 

the art.s of .3091 

PEACH TREES, Enemies of. 1(K19 
PEAK, Changing cloud on 

mountain 2561 

PEAKS, Volcanic, the work of 

time *2529 

PEAT, Formation of 2374 

PEBBLES. Calculation by . . . 4 1 .3 

.Cutting power of 129.5 

PECCARY in South America 2420 
PECULIARITIES of Geo- 
graphic distribution *2530 

of Memory 2148 

PEDAGOGY Independent of 

psychology 2786 

, Laws of 2480 

PEKIN, Climate of 1171 

PEN, Record graven with 

iron 715 

PENALTY, Deterioration the, 

of neglect 2403 

of Di.suse *2531 

of Parasitism 2507 

PENDULUM, Path of a 569 

Tells form of earth .... *2532 

PENETRATION of a Great 

mind *2533 

of Light through water *2534 

PENTATEUCH in Harmony 

with arcluDological fact, . . *2535 
PEOPLE, (’ommon, touched 

by melancholy 230,3 

Diiscovery by plain .... 846 

, Emotion among the 

common 1002 

. Lake-dwellings of liv- 


PEOPLES, Basket-making of 

primitive 313 

, Device common to di- 
verse . . . 816 

, Granaries of primitive. 187 

PEPPER-POT of Tropical 

America *2536 

PEPSIN, Ancient remedy val- 
ued for 2963 

PERCEIVING. Seeing without 3042 
PERCEPTION of Colors lim- 
ited . *2540 

of Dangers and diffi- 
culties 2460 

of Empty time vast 

and dreary 3067 

, False interpretation of 

- Illusion 1566 

, Illusion of . 1562 

, Increased by habitual 

attention *2537 

.Instantaneous, may 

teach eternal truth 1 140 

, Intuitive, of irenius.. . . 2842 

Largely psychical .... *2,539 

Leaves its traces. . .. 960 

of Light in painting, 

illusive *2,541 

Needed for successful 

selection *2538 

of Particulars vs. the, 

of the whole 3763 

of a Plan in nature .... 3538 

, Power of, among sav- 
ages *2543 

, Quickness of 3345 

Reacts upon thought . . 3368 

Relative *2544 

of Time and space dis- 
turbed by hashish *2542 

an Ultimatedact of life 1919 

PERCEPTIONS, Needless, 

become unconscious 2508 

PERFECT, Man not 2057 

PERFECTING of Mammals . . 3645 

PERFECTION of Animal se- 
cured by natural selection . 176 

of Apparatus gives 

surer results 1805 
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PERFECTION by Diversity . 3529 

of Early instinct — 

Bird *2550 

of Early instinct — Com- 
mon spiders *2548 

of Early instinct — Trap- 
door spider *2549 

of Geologic record *2553 

of Happiness vs. of, 

of character 1435 

of Honey-bee’s cell. . . . *2545 

, Importance of, of ap- 
paratus *2547 

of Man as man *2551 

of Man. Nature's goal . *2552 

, Mechanical, of insect's 

work *2546 

.Microscopic, in hidden 

rocks 327 

, Practical, of human eye 700 

Sheds light on imper- 

fcctif>n *2554 

Sought for itself 328 

.Transparency never 

attains 3478 

, Unity of, and happiness 3550 

PERIL a Common incident 

of life 9.58 

Defied or ignored *2555 

in Exaltation *2557 

Fictitif)U'^, of deserts. . . *2556 

and High achievement. 101 

of High buildings 154 

. Inhumanity amid .... 1678 

, Life in 1892 

.Peculiar, of deep-sea 


fish. 


85 

3644 

687 


519 

2462 


1849 

, Prevision of 1265 

, Unimagined *25,58 

PERILS, Power of adapta- 
tion to new’ 3274 

of Snow *25,59 

Unseen 1904 

PERIOD, Decimal system set- 
tled in Carboniferous 744 

.the Glacial 3279 

— ji Great, sustains great 

men 

, Incubation, of typhoid 

, Length of creative. . . . 

, Product of slight force 

by vast 2745 

, Tropical, in northern 

hemisphere 

PERIODICITY of Sun-spots. 

PERIODS in Language 2917 

— , Life abundant in ancient 

geologic 1871 

.Prolific, in geologic 

time 27,55 

. Vai't, of time 2204 

. (See also A(;Ka.) 

PERISHABLENESS of Giant 

organisms 2016 

PERMANENCE, Apparent, 

amid traii.^ilion *2561 

. Afiparent, of mountain 

— Matterhorn *2.560 

of Conception *2562 

of Level f>f Sw’iss lakes . *2563 

.Social, favors study of 

science 

PERMISSIONS of Moral 

evil 

PERPETUAL MOTION ... 

. (See Motion, PKiiPf^T- 

PERPLEXITIES of Etymol- 
ogy 

.vet Remain in science. 

. Stellar 

PERPLEXITY of Animals. . . 
PERSECUTION of Anaxago- 
ras. . . 

, Di.scoveries met by. , , 

Possible, in name of 

science 

. (See also iNTOLEUANrE.) 

PERSEVERANCE of Invent 

or.. 2.565, *2.565 

in Learning 2132 

Necp.'j.sar.y for selection 2539 

of Science .♦2566-68 


766 

529 


*2564 
1 507 
3228 
3514 

1741 

1742 

8.31 


PERSIAN, Study in, poetry. . 234 

PERSISTENCE, Spurious, in 

rash decisions *2569 

, of a Strong current in 

its course *2570 

. of Unused faculties. .. . 1188 

PERSON, ('onfused memory 

of 2608 

, Each, several selves. . . 3055 

PERSONAL, the. Sacrificed 

for social 2941 


PERSONAL CAUSATION aii 

Ultimate fact of conscience 427 
PERSONAL EQUATION in 
astronomical observa- 


tions 587 

PERSONALITY Affects ob- 

.servation *2571 

, Destruction of *2574 

, Division of, by phre- 
nology 893 

Embodied *2575 

Explained by ideas. . . . 3148 

of God~Vcda.s 1212 

— -, Human, inexplicable. . 356 

, Idea of 3731 

, Individual and incom- 
municable *2576 

- — , an Inevitable concep- 
tion *2572 

. Nearer and simpler. . . 2064 

Obliterated 2097 

— - — , Physician forinerlysup- 
p f> s e d to deal with 

unseen 3147 

a Primitive conception. *2573 

, Spiritual identity con- 
stitutes 2047 

. Worship of super- 
human 2869 

PERSONIFICATION of Nat- 
ural agencies and powers . . 2572 

PERSONS Engulfed in fis- 


, Faculties of phrenol- 
ogy are 1819 

, Powers of Nature a.s 

energies of 1.546 

, Power varies in cliffer- 


ent 3440 

PERSPECTIVE, Accumula- 
tion f»f detail.s spoils 965 

of the Heavens 2909 

, Lack of moral 1622 

— — , Evolution gives new.. . 3431 

, New mental level pro- 
duces new . . 465 

PERTURBATION of Mercury 

still unexplaine<l 2741 

PERU, Ancient, had pottery. 196 

Stone buildings of 2694 

PERVERSION, Man's, of Na- 
ture ,3598 

of .Science 1277 

PEST, the S|)read of a 3189 

PESTILENCE, Earthquake 

foIlow'ed;by 1888 

, Oppres.sion opens the 

way for 2404 

PESTS, Multiplication of — 

Commerce 2298 

PETALS, Colors of flower. . . . 478 

PETREL, The fulmar 1131 

PETTINESS c»f merely per- 
sonal life 2264 

PEWEE Returns to home. . . 2411 

PHANEROGAMS Highe.st bo- 
tanical division 2105 

PHANTOMS of Imagination . *2578 

Known as illusions . . . *2577 

PjSARAOHS, Use of iron in 

times of .• . . . 1766 

PHENOMENA, (’ause and ef- 
fect in mental 428 

.Cause of chemical, un- 
known 1837 

, Connection of phy.sical. 591 

, Design transferred from 

to law’s 615, 1852 

Explained by atomic 

theory . . . . .^ 211.5-17 

. Explanations of vol- 
canic 1794 


PHENOMENA, General, read- 
ily learned 2376 

, Hu^ian generalization 

from 1857 

, Idea behind 1544 

of Incandescence 1611 

of Interference of light- 
waves 3505 

, Knowledge of 624 

, Law exalts 1840 

, Man reads system into 571 

, Manifestations of one 

omnipresent power *2579 

, Mental inference to 

explain 1399 

Moved by unseen some- 
thing 1.3.52 

, Natural, subject to law. *2580 

of Nature misinter- 
preted *2581 

of Physics 2976 

• Problems behind 3316 

Reduced to law *2682 

, Religious, need classi- 
fication 2580 

of Sound-waves 79 

, Transfiguration of, by 

I law 3458 

I of the Universe 2114 

, Volcanic 1794 

1 PHENOMENON, Memory a 

marvelous 2136 

.Scientific 2222 

I , Superstition founds on 

1 natural 3325 

PHILANTHROPY Revolved 

in question of heredity 1490 

PHILIPPINES, Differences 

among animals in the 825 

PHILOLOGY, (kunparative, 
teaches evolution of lan- 
guage 1108 

Unites the ages 1832 

PHILOSOPHER, Co-()pera- 

t ion of eonqiieror and 2300 

, Prehistoric skull might 

have belonged to 3122 

PHILOSOPHIC, Memory 

combined with, power .... 2691 

PHILOSOPHICAL TRANS- 
ACTIONS 345 

PHILOSOPHERS, Govern- 
ment by 1394 

PHILOSOPHY. Ancient— Be- 
lief in ether pervading 

space 1084 

.Ancient, de.spised the 

practical 3574 

an Antidote to atheism.. 2464 

, Endless problem of. . . . *2583 

, the “ Falling atoms" of 

ancient 578 

.Belief in, Greek — 

“Phlogiston”..- 1071 

— — a Guide to the birth of 

invention 2753 

of Habit *2684 

and History 1497 

, Ionic 1084 

, Key f)f Baconian 3574 

, Magnet at the founda- 
tion of 3146 


Mightier, revealed by 

science 2344 

Needs science 2968 

. Science does not in- 
clude 3316 

PHLOGISTON, the Fire 

element 3014 

, the Imagined principle 

of fire 1072 

— — , Old belief in 1071 

PHONOGRAPH Reproduces 

sound 2601 

and Telephone ....... 1671 

PHOSPHORESCENCE, Ani- 
mals light ocean depths by 1938 
, Cause of bacterial, un- 
known *2585 

of Deep sea. . *2586-87 

in Doop-sea animals. ,. 1087 

of Epinoderms from 

deep sea 3213 



TOPICS IN GENERAL 


887 


PHOSPHORESCENCE,, Ex- 


tent of illumination of 

ocean by 1556 

, Light of, in the Banda 

seas 1940 

of the Ocean 

1944, 2446, 2446, 2688-89 

of Ocean due to ani- 
mals 3768 

PHOSPHORESCENT Organs 

of marine animals 1109 

PHOSPHORUS, Delusion of. . ♦2590 
PHOTOGRAPHl Secures de- 
tails invisible to eye 3308 

PHOTOGRAPHY Aid to as- 
tronomy *2591 

, Cumulative effect of . . . *2592 

vs. Drawing 1571 

Electrical in nature. . , 2600 

Finds no trace of sun- 
light in deep sea *2593 

of the Invisible 2594-95 

, Solar, advance of 89 

Surpasses the human 

eye in observing 250 

PHOTOSPHERE. Rays of 

nucleus and, conflict 621 

PHRENOLOGY. Absolute 

limit of *2596 

, Division of personality 

by 893 

, Faculties of, are per- 
sons 1819 

Ignores elements *2.597 

PHYLOGENESIS Defined . . . 2455 

and Ontogenesis 2455 

PHYSICAL CAUSE, Final 

cause not 2800 

PHYSICAL SCIENCE. Limits 

of 1973 

vs. Mental science 3003 

PHYSICAL. THE. Change 

from to the psychical. . . . 1096 

—s — , Influences Mental .... 2825 

PHYSICAL VARIATIONS... 3051 
PHYSICIAN Driven to seek 

truth 3500 

Supposed to deal with 

unseen personality 3147 

PHYSICS, Aristotle’ajibsurd. 1349 

.Celestial — the New 

astronomy *2598 

, Elementary laws of . . . 1858 

, Limitations of 2995 

and Metaphysics com- 
plementary 3526 

.Molecular 1191 

, Phenomena of 2976 

_, Heinforceinent of, has 

given astronoinv new youth 261 
PHYSIOGNOMY of a Land- 
scape 1811 

PHYSIOLOGIST. Will as 

viewetl by 3732 

PHYSIOLOGY against Ma- 
terialist *2599 

, Psychology needs 3224 

a Science 2966 

PIANO a Perfected harp 1442 

PICKS Made of deer’s horns . 1673 

PICTORIAL power 2978 

PICTURE for Barbarian 

court 328 

Drawn by lightning 

stroke *2600 

PICTURE-BOOK, Nature’s.. 2388 
PICTURES, Inadequacy of, 

to represent nature 1610 

, Simerstition regard- 
ing — Portraits 332 1 

PICTURE-WRITING *2601 

PIGEON, the Brainless. . .1925, 2574 

, Gizzard of 1029 

, The Passenger 1131 

. (See also Fruit-Pig- 
eon.) 

PIGEON-FANCIER. Qualities 

needed for a 2539 

PIGEONS Bred in ancient 

Egypt 1737 

, Obliteration of instinct 

in 2437 

, Peculiarities of 3053 


PIGMENTS, Color of 538 

Differ from rays *2602 j 

PIGS. Development of, at 

birth 3683 

PIKE. Limited intelligence of 169 

PIKE’S PEAK in July 639 

PILE. Plates of the Voltaic . . 991 

PILLARS, Four, of science . . 2986 

PILOT-FISH Mistaken for 

remora 657 

PILOTS of Civilization — Buf- 
falo *2603 

PINCERS. Substitute for 

vise and 3286 

PINNACLES of Ice— Alaskan 

glaciers 3447 

PIONEER. Buffalo a 2603 

too Hard-driven for 

abstractions 502 

PIPES, Indian, moulded to 

figures of men and animals 350 
PITCH, Atmosphere and, of 

sounds 276 

of Sound an<l color — 

Correspondence of 670 

PITCH LAKE of Trinidad. . . *2604 
PITFALLS, Biology guards 

young against 1792 

PITILESSNESS of Natural 

forces *2605 

PLACE of Bacteria in nature. *2606 
— — , Confu.sed memory of . . *2608 

, Earth never twice in 

same . 457 

of Experiments in 

science *2607 

— — of Inclusion and ex- 
clusion in ro.search 1612 

, t he Polar star changes. . 365 1 

of Second causes 1104 

, not one Star of Greek 

astronomy now holds its, 466 

, Will, contrivance and 

purm)sefin<l 2358 

PLACES, Changing the, of 

things 2033 

, Life in unexpected. . . . 1S9G 

PLASTICITY Characterizes 

life 2624 

PLAGUE rare in English race 15SS 

. the 8ilk-worm 696 

PLAIN, Mountain flung upon. 794 

, a Vast. 2449 

PLAINS, Monotony of South 

American 2236 

, Opt)ssum on treeless. . . 1188 

PLAINSMAN, First experi- 
ence of a hill by a 3625 

PLAN, Adaptation held to be 

without a 42 

Changed to meet diflS- * 

culties 2S06 

, ('orrespondence de- 
mands a 671 

hJxtende<l t hrough ages 785 

, Individuali.sm contrary 

to nature’.s 1627 

-, not less Divine for 

lapse of time 227 

Manifested by bees. . . . *2611 

— — Marks humanity *2609 

- — , One, of organic life. . . . 2479 

, One, comprehends de- 
stroyer and destroyed .... 3634 

— — Revealed in animal 

homologies 672 

Revealed in rudiment- 
ary organs *2612 

for Scientific conquest 

of the globe *2610 

of Structure in ostrich 

and man 160 

, Unity of nature a unity 

of 2481 

, Unity of 2477 

, Unity of, in nature 3545 

, Variety does not ex- 
haust adaptabili^ of 52 

“ PLAN OF CREATION.” 

Lecture of Agas.siz on 2665 

PLANE Developed from 

knife 1788 

— — , Inclined 2695 


PLANES Made of stone 2133 

PLANET Cooled by celestial 

spaces *2613 

— ■»— , Foreseeing discovery 

of new 2765 

, Old age of 939 

, A red-hot 689 

— — , Uranus recognized as a 2835 

, Vain search for intra- 

mercurian 2741 

Viewed through heated 

air 1132 

PLANETARY MOTIONS Con- 
stant from ancient times. 3393 
PLANE-TREE not Recog- 
nized for want of name.. . . 1190 

PLANETS, Age of system of . 687 

, Light o f , not their 

own 1383 

.Nebular hyp()thesi8 

would give meteors instead 

nf . 2433 

, Nebular hypoth e s i s 

would involve retrograde 

motion of all 2434 

, Relative size of sun and 1437 

Revolve around other 

suns *2614 

, Uniform motion of. . . . 3527 

PLANING-MILL. Evolution 

of 1788 

PLANS, Vast and impressive, 

of primitive man *2615 

PLANT. Adaptation of, to 

animal food 54 

Almo.st without roots. . 3637 

, Beauty of wild, lost by 

cultivation 338 

Closing on its prey *2616 

, Defense of 750 

- — , Extermination of plant 

by 1164 

, Food of, preserved. , . . 1268 

, the, Immovable. ..... 2624 

, Insectivorous, closing 

on its prey *2616 

, Ls, affected by the dif- 
ference of colors. 2737 

Lifts the mineral to 

living world *2617 

, Likeness of animal and 1953 

Lives for others 1270 

Mediator between ani- 
mal and mineral 166 

, New comi>etitors affect 564 

, Numerous progeny of 

single 2618 

•, Nutriment in seed a 

heh) to 3237 

j Organisms neither, nor 

animal 2471 

Resembled by animal . 659 

Response of, to nutri- 

t ion 24 

. Unity of man with .... 3533 

, Water stored in thorny. 3707 

, What i.s a “common” . 2664 

, Young, draws on ac- 
cumulated store 421 

PLANTAIN Transported by 

animals 3039 

PLANTING of the Wilderness 3729 
PLANT-LICE, Ants treat as 

property 204 

PLANT-LIFE, Sun the source 

of 1936 

PLANTS Built up by sun’s 

power 2331 

, Bacteria now a.scertain- 

cd to be 2606 

, C-ensus of 80 

, Climate and garden. . . . 793 

Credited with design. . . 3050 

, Cross fertilization of, 

secured . 2175 

, Darwin’s study of in- 
sectivorous 11 

Destroyed by bacteria. 1887 

, Destruction of, by ani- 
mals 798 

Die in sterilized earth.. 1224 

, Digestion of animal 

matter by 836 
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SCIENTIFIC SIDE-LIGHTS 


PLANTS, Dispersion of, ef« 


fected by animals 870 

, Dispersion of, effected 

by man 871 

, Distribution of, irregu- 
lar 833 

Eating insects 2471 

of Egypt 983 

Extended by runners. . *2618 

, Faculty of — Movement 

with reference to ends. . . . 2295 

, Fixation of nitrogen in 

soil for 2425 

, Frost destroys weak . . . 3052 

with Good intentions. . *2623 

, Growing 3249 

, Insectivorous, “fed” 

and “starved.” 1146 

, Insectivorous, flourish 

in poor soil 562 

, Leaves vertical i n 

sleeping. 1842 

, Lessons in 2376 

, Life of, dependent on 

“sleep” 1874 

, Light essential to 

growth of 1936 

, Microbes 6x nitrogen 

for 2469 

.Migration of 1009, 2175 

, Molecular changes in . . 478 

, Mothering 2105 

, Motion within the walls 

of 2269 


. Moving, among rooted 

animals. .. . ._ . 2471 

, Nature sifts food of in- 
sectivorous 3577 

Need uniform heat .... 1462 

, Nitrogen supplied to, 

by bacteria 2426 

of North America 

found in Japan *2620 

. Parasites among 1994 

, Protected against use- 
less insects *2621 

, Protection of, by “sleep” 2778 

, Protection of, by snow. 2773 

, Purpose in the move- 
ment of leaves of . . . 2799 

, Reciprocal service of, 

and animals. . . .^ 3086 

Resisting improve- 
ment 1667 

. Sen.sitiveness of, to 

light 3080 

Separate rocks 1917 

. “Sleep” of 

763, 1874, 2778, 3127 

, “Sleep” of, observed.. . 763 

, Space draining, of heat 2818 

Struggle for life among 3259 

Struggle of, for life 

lea-sened 2175 

in Subterranean cavi- 

tie.s .••••. *2619 

Supplied with nitrogen 

by micro-organisms *2629 

Thrive in new soil *1009 

, Variability of 3600 

. Water a protection to . 3700 

PLASTICITY of character be- 

f re twenty .3797 

Char.acterizes life *2624 

, Infancy a period of ... . 1648 

of Iron 2009 

of Structure that yields, 

but not all at once 3.524 

PLATE,Microscopic lines on 

gla.ss 3393 

PLATEAU, the Blind Philos- • 

srmher.. . 31.34 

PLATES, Color of thin. . .549, *2625 
, Oossed, produce dark- 
ness 264.3 

. Movable, adjustable to 

pressure 56 

PLATO Compared with Mill. 910 

Finds matter source of 

evil 2316 

. Inspiration likened to 

magnetism 2008 


PLATO Potential in fires of 

sun 1099 

. IBs “ Realm of Ideas.” . 2562 

, True conception of . . . . 2898 

PLAY an Art of lueasure .... *2627 

, Houdin's, with balls. . . 69 

an Indication of intelli- 
gence 2626 

, Logic of 1984 

of Young animals and 

children *2628 

PLAY-GROUND, Open space 

for 171 

PLAY-HOUSES of the Bower 

bird *2629 

PLEASURE the Concomitant 

of activity 3550 

, Cost of 675 

, Desire to impart 1024 

, Expression of *2630 

, Intense, annuls space . . 3420 

, Progress by disregard of 2748 

, Singing a, to .song-birds 3113 

, Strange, in desolation. . *2631 

PLEDGE, Utility of *2632 

PLEIADES, Origin of the 

name *2633 

, Six or seven stars seen 

in the 619 

Unchanging 2465 

PLINY, Eruption of Vesuvius 

described by 1080 

PLIOCENE PERIOD, Mam- 
malian life in 2013 

PLOVER, Migration of 2174 

PLUMMET, a Mountain for a 2124 
PLUMS, Enemies of, pursu- 
ing plant 67 

PLUTONIC ROCK, Granite a 469 
POET Shows true scientific 

insight *2634 

POETkY, Crystalline orb of. 3559 

, Darwin distaste for. . 282 

.Enjoyment expressed 

in Hebrew 1025 

a Form of science 157 

Has existed without 

science *2636 

, Higher, revealed by 

science 2.344 

, Influence of nature on. 1670 

, Nature in Greek 336 

, Power of *2636 

of Science 2636 

, Study in Per.Mian 2.34 

, Truth the criterion of. . 3503 

POINT OF VIEW, Difference 

in 3115 

POINTS, Debatable, settled. *2637 

POISON, Alcohol a 

♦ 1.37 1221 *2fi.3«-.30 


, Bacteria, by their prod- 
ucts 2899 

of Cayenne.. . . . .^ *2640 

, Gradually eliminated 

from the bloc>d 1745 

, Small dose.s of 133 

POISONING, Cumulative *2641 

POISON IVY, Birds that 

thrive on 702 

, Found in America and 

Japan 2620 

POISON OAK found in 

America and Japan 2620 

POISONS of Microbes mutu- 
ally destructive *2642 

Used on weapons. . . . 3721 

POLAR BEAR, Coloration of 47 
POLAR HARE, Coloration of 47 

POLARITY of Atoms 278 

r- — in Growt h of cry.stal . . . 667 

— — of Molecules 966 

Un.suspected 2484 

POLARIZATION of Light. . . *2643 

Used in observing sun. 1384 

POLAR STAR, Change of 

place of 3651 

POLE, Revolution of mag- 
netic 927 

, Stars seem to revolve 

around the 3651 

POLES, force around the, 

of a magnet 271 


POLITICAL ECONOMISTS 

Hostile to labor reform. . . . 1515 

POLITICAL PHILOSOPHY, 
Modern, in contrast to an- 

■ cient 791 

POLITICS an Education *2644 

. Science of 3000 

POLLEN, Bee gathering 3410 

, Bee made to carry 643 

, Caro in preparing 1627 

, Insects carry away. . . . 105 

POLLUTION, Gross, under 

ordinary condition 515 

, Infinitesimal 1114 

, Mistaken attempt at 

Cleanliness causes 1652 

at the Source *2645 

POLYGAMY Not primeval.. . *2646 
POMPEII, Earthquake at . . . 3666 

, Shells preserved un- 
changed 3097 

POND-WEEDS Transported 

by animals 3039 

POOR Better fed than sav- 
ages 498 

POPE, Copernicus dedicates 

great discovery to the 3017 

POPLAR, Seeds of, like snow- 
flakes 3037 

POPLAR of the Tertiary .... 1864 

POPPY Raised by lake- 

dwellers 121 

POPULAR Observation of 

scientific truth 3501 

Observation true 3020 

POPULATION, Cells the, of 

vital kingdom 447 

, Silent evidence of dense 

agricultural 2272 

PORES, Invisible 214 

PORPHYRY 940 

PORPOISE Not a fish 2014 

PORPOISES Swimming in 

paths of light 2588 

PORTRAIT, Profile gives of- 
fense to savages 9 

Gives sense of reality. . 2435 

PORTRAITS, Superstition as 

to 3321 

POSSESSION, Belief in de- 
moniac 704 

POSSESSIONS May possess . 1032 

POSSIBILITIES of the Bicycle 3480 

of Existence outrun 

imagination 1169 

of Future in brain of 

primitive man 403 

of New implements 

exhausted 1751 

of Persecution in name 

of .science 834 

, Selection among simul- 
taneous 3043 

POSSIBILITY of Exclu- 
sion 1367 

, Man cannot sot bound- 
aries of 836 

POSITION of Agnosticism. . . 35.30 

, Change of, of fixed stars 466 

, Energy of . . . 1015, 1016, 3702 

, Official, in life. ....... 1016 

, Reversal of all ideas 

of 467 

POSITIVISM, Delusion of 1586 

. Metaphysics of 21. '59 

Would assign sociology 

to a caste ,. . 834 

POSTURE, Erect, not attain- 
ed Iw orang 1178 

, Erect, of man 

POTATOES, Brown-rot of. . . 1887 

Thrive in new soil 1009 

POTENTIALITY of Queen- 

'bee — a Problem 345 J 

POTTER, Woman the prim- 

itive 3091 

POTTER’S WHEEL Known 
from early antiquity.. . . . . *264/ 

POTTERY, Ancient, modelled .y 

on basket-work *2648 

, Antiquity of 19o 

, Importance of, to prim- 

itive man *2649 
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POTTERY of Mound-builders 2272 

, Prehistoric origin of . . . *2650 

, Women the inventors 

of 3757 

, Work of, for woman . . . 3769 

, Primitive, the work of 

woman *2661-62 

POULTRY, Egg-laying of 

increased by selection 2062 

POVERTY of Agricultural 

communities 1157 

of Some celestial re- 
gions 885 

and the Stars *2653 

POWDER, Glacier grinds 

rocks to 916 

, Glass crushed to 2722 

, Hocks ground to im- 
palpable 1301 

POWDERS Transparent to 

Roentgen rays 2936 

POWER Accompanies com- 
plexity *2654 

of Adaptation *2664,3274 

of Air currents *2666 

, Amazement at, of mag- 
net 151 

, Antiseptic, of secretion 

of sundew 1268 

, Artist's, in selection. . . 238 

, Association a source of 243 

of Attention in earth- 
worms 286 

, Bacteria gain, by asso- 
ciation 2850 

Beyond^ man's measure 3581 

of Brain depends on 

convolutions 651 , 2596 

, to be Centered in desert 781 

of Chemical rays 1769 

in Conformity to Na- 
ture's laws 1876 

of Consciousness 608 

of Controlled inten- 
sity *2667 

of Co-ordinating im- 
pressions 902 

, Creative, may use pre- 
existing material 681 

.Creator's 1187 

.Crushing, of hostile 

criticism.' 1351 

— of the Danes 2364 

, Degeneracy beyond, of 

recovery 751 

Denvetl from heat .... 3304 

, Destroying, tamed. . . . 1244 

Diminished 1520 

, Discriminating, of the 

ear. 3154 

, Divine, acts by wisdom 682 

, by Direction of force. . 1297 

Due to sun 3302 

, Economy of — Aut o- 

matio actions *2656 

— — , Economy of, by sub- 
stitution 3287 

of Elemental forces. . . . *2668 

an Element ot causa- 

sat ion 1296 

, F^nduring, of typo 2914 

, F^normous, stored in 

coal. . *2657 

, Evidence of self-deter- 
mining. . 1080 

of Evil dependent on 

what it finds *2669 

Exerted by heat 106 

; of F^xpansion — Bunker 

HiU monument. *2670 

in E^ansion of iron 1404 

, of Expectant atten- 
tion.^. *2671 

, F'irst explanation of 

magnetic 3146 

F'reezing, of radiation 

through dry air 2774 

Generating comets. . . . *2658 

T* Giant, of natural agen- 
cies. 2723 

* Gives independence. . . 1016 

— — — , Failure ana, of good. . . *2673 
of a Great teacher *2665 


POWER, Grinding, of glaciers 2724 

of Growth *2674 

of Habit *2675,2826 

, Helplessness a source 

of 1472 

of Higher faculties 

more persistent than of 

lower *2676 

, Human in contrast 

with elemeulkil 2605 

, Imagination a c o n - 

structive . . . . .^ 1574 

of Impression on pre- 
pared nerve-center 1598 

, Impulsiveness a source 

of *2659 

, Increase of magnetic. . . 21 

, Inexhaustible riches 

of creative 2918 

, Introspection a mar- 
velous 1747 

, Invention gives in- 
creasing 1755 

of the Invisible 

*2682,2685, 2687 

, Invisible, the strongest. *2683 

.Knowledge is 1795 

, Life, its transforming. 1897 

, Life a great 3581 

of Light 1540! 

, liimit to. of microscope. 1959 

, Limits of mental 2191 

, Limits to, of tele.scope . 1976 

, Limits to magnifying, 

of telescope 1976 

of the Little 2172 

, Loss of, of speech ...*.. 3174 

, Lo.ss of, of will 3732 

, Loss of, of writing 3449 

Lost by disuse. 1994, *2672 

Lo.st in transmission. . . *2660 

of Lower organisms in 

construction *2655 

— —, liUbrication converges, 

on work 1290 

, Machine has no inher- 
ent 2002 

, Machine never creates . 2003 

of Magnetism 1198 

, Man has mysterious, 

over Puma 2045 

— ■ — , Man ha.s selecting 2046 

— — , Man’s con.sciousness of. 2074 

, the Ma.s.ses a rising .... 1335 

of Mathematics 2112 

, Maximum of, follows 

repose 2406 

— — , Mea.sure of the. of heat. 2125 

, Mechanical, in sun’s 

rays *2661 

, Memory combined with *2fi91 

, Mental, not measured 

by size of brain 2186 

, Mental, required for 

early inventions 3757 

of Mind over body .... *2677 

of Minuteness 1372 

, Miracle an exercise of 

superhuman 2217 

of Mii.scles instantly 

available *2678 

, Myriad centers «»f. . . . 32T4 

, Mysterious, of antennae 2476 

, Natural causes and 

divine 1739 

over Nature. 1236 

. Organ i.'^ms invested 

with, of self-creation 3050 

of Organize<l labor . . . 1022 

, Origin requires creative 344 

of Perception among 

savage.s 2543 

, Phenomena manifesta- 
tions of one omnipresent . . 2579 

, Pictorial 2978 

of Poetry 2636 

, Practical opportunity 

the fulcrum of moral 2883 

Not produced by ma- 
chine *2662 

, Production of 1013 

not Proportioned t o 

size *2663 


POWER of Quiet process .... *2679 

of Quiet work *2680 

of Reasoning among 

bees 2831 

.Recognition of un- 
seen 2839,3539 

of Reproduction in bac- 
teria 2878 

— Reproductive, of earth- 
quake 957 

, Reserve of 2880 

of Resistance in early 

.stages of alcoholism 132 

, Respiratory, in small 

compa.s.s ... 1618 

, Sand and pebbles give 

cutting 1295 

-, Science demands con- 
centration of human 1 156 

.Silent *2684 

of Slow-moving mass . . *2681 

. Steam the motive, of 

volcanic eruptions 3023 

Stored in coal fields . . . *2692 

, Sudden developments 

of human 1044 

of Sun *2688 

of Sun manifested in 

storms 3428 

of the Sun’s heat 999 

, Supernatural 828 

.Supernatural, uses 

means 828 

, Supreme conscious. . . . 2074 

, Man’s, thought match- 
less 3424 

. Tran.sporting, of rivers. 2929 

of Twining innate in 

plants ^ *2689 

of Unaided vision *2690 

, Unde.sirable without 

beneficence *2693 

, Undying, of word.s .... 3764 

of Unseen forces — Sun’s 

attraction 1303 

of Unseen forces — 

Heat 3476 

, Uplifting, of sun 2331 

Varies in different per- 
sons 3440 

— — of Voluntary societies. . 246 

of Waking at specified 

hour 3440 

.Water as a mechani- 
cal 3701 

, Wonderful, of Condor. . 2884 

. (See also Horse- 

PowEK.) 3772 

POWER-LOOM among Won- 
ders of our age 3383 

POWERS, Abstractions per- 
sonified as living 2095 

, Aryan impersonations 

of elementary 2573 

, Atrophy of mental. . . . 282 

, Law of limitation of 

mental 1961 

of Man developed 2953 

, Mechanical, used by 

primitive man *2694 

-, Mechanical, antedate 

history *2695 

, Natural, personified. . . 2572 

I of Nature as energies 

I of persons. l.'>46 

, Operations among, of 

nature 21 

, Unused, perish *2696 

POZZUOLI, F^arthquake at . 3666 

PRACTICAL. THE, ancient 

philosophy despised. . 3574 

, Modern science is de- 
voted to 2994 

PRACTISE ahead of Science.. 3138 

Compared with theory . 3397 

, Development by *812 

.Effect of.: 63, *2697 

Transforms movement. *2699 

of Medicine 3413 

Must be supported by 

Th^ry *2698 

PRA^IE, Sun’s chromo- 
sphere like a. on fire .... 585 
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PRAIRIES, Northern boul- 
ders on 3685 

PRAYER cannot benefit by 

false pretence *2701 

a Universal impulse. , . *2700 

PREACHING Under guise of 

prayer 2700 

PRECARIOUSNESS of spec- 
ulation 3173 

PRECAUTION, Scientific 

basis for practical 2729 

, Security by% 3031 

PRECAUTIONS against Self- 

fertilization of flowers .... 1627 

PRECESSION of the Equin- 
oxes .*2702, 3215 

, Observation to be cor- 
rected for 2707 

PRECIOUS Destroyed by the 

worthless *2703 

PRECIOUSNESS of Lowly life *2704 
PRECIPICE, Terror on edge 

of... 1130 

, Vision and muscular 

sense opposed on 3072 

PRECIPITATION Keeps wa- 
ter pure *2705 

PRECISION of Astronomy . . 260 

of Science 

*2706, *2707, *2708, *2709 

PRECONCEPTION, Illusion 

through 15G3 

PRECONCEPTIONS, Knowl- 
edge limited by 1796 

PREDECESSOR of suction 

pump 2006 

PREDICTION of conduct 

*2710, 2454 

of Earthquake *2711 

, Human actions defy.. . 2018 

.Scientific, fulfilled 

1147.*2712,*2713 

PREDICTIONS of Scientists 

falsified 13 

PREDISPOSITION to dis- 
ease 1483 

PRE-EMINENCE in Society. 1911 
PREMISES, Logical results 

from false 2830 

, Mere disputation con- 
tent with unproved 3574 

PREOCCUPATION, Evidence 

of 286 

by Immediate sensa- 
tion 2229 

of Mind produce.s in- 
sensibility 1690, *2714 

Seems to shorten time . 3435 

PREPARATION. Change the 

result of 455 

for Emergency 1423,1495 

. Nature’s, for mother- 
hood *2715 

for Violent outbreak. . . *2935 

for Warfare 203 

PRESENCE of Bacteria uni- 
versal. • 30.5 

that Fills immensity . . *2716 

PRESENT Action of glaciers. 1381 

, the. Condemnation of, 

braved for future 580 

, the Eternal *2717 

, an Ever new 1 389 

, Future to nurpass 13.38 

the Key to past *2718 

in the Past 1355 

, Past failures warning 

for the 1191 

, Past grows gradually 

into 1105 

.Past inharmonious, 

with, seems remote 2518 

, The, Past of stars is the 

terrestrial..! 3462 

, Relics of ancient past in 2860 

, Sacrifice of. for future . 2941 

. Science brings past to. 1267 

PRESERVATION of Glacier 

under lavarstream 2502 

of the Jews 1862 

of Perishable objects — 

Herculaneum 1478 

of Statues in lava . . . . *2719 


PRESERVATIVE, Boraoio 

acid as a, of milk 2641 

, Smoke as a, of food. . . . 3131 

PRESERVATIVES, Many in- 
jurious 1277 

PRESERVER, Sand, of mon- 
uments 2950 

PRESS, the, aids Astronomy . 552 

PRESSURE, Abilitj^ to sus- 
tain, gradually acquired. . . 1007 

. Ail<»y.s made by 459 

-, Capacity for change of.. 1502 

, Crystallization through 3484 

in Deep-sea 727, *2720 

, Experiment illustrat- 
ing, in deep-sea *2722 

of Glacier *2723-24 

, Granite cooled under. . 1334 

, Lack of, at surface 10f)7 

, Movable plates adjust- 
able to 56 

in Ocean depths. . . 1895, *2721 

, Porphyry cooled under 1334 

PRETENSE, J^rayer cannot 

benefit by fal.se 2701 

of Throwing at enemy 1220 

PRESTIDIGITATION. Hou- 

din’s mastery of 69 

PRETENSIONS. Surrender of 

a relief 3335-36 

PREVALENCE of Dull colors 

in deep-sea fish 543 

PREVENTION, Bacteriology 

studie.s, of disease 2994 

of Disease 138 

PREVISWN among Animals . 1 640 

in Birds ami insects. . . . *272.5 

in Insects. .*2726, *2727. .3690 

of Peril 1265 

of Thought *2728 

PREY, I..eaveH spring upon . . 3637 

— — , Plant closing on its. , . . 261 6 

, the Puma and its 1405 

, Reanointing of sun- 

<lew leaf for new 2873 

, Wasp cutting bulky. . . 2945 

PRIDE of half-knowledge . . . *2729 
PRIMARY COLORS, Many 

hues from 2381 

PRIMARY ELEMENTS, An- 

cient hypothesis of 1524 

PRIME, Dragons of the 

PRIMITIVE MAN, Adapta- 
tion f)f hamlles to tools by . 

, Arithmetic of 

, Axe, the chief weapon 

f)f 

, Basket -making by .... 

, Camel the companion 

of 2062 

, Domestic life of 206.5 

Earth sculpture of 959 

, Fancy sketch of what 

rernain.s indicate 2063 

, Granaries of 187 

Incapable of abstract 

conceptions 1546, 2064 

, Industry of 1643 

, Ingenuity of 1673 

, Intelligence and enter- 
prise of 1717 

, Native copper waiting 

to be picked up by 2357 

, Pottery of great im- 
portance to 2649 

, Scales of 2960 

, Skill of 3120 

, Textiles c»f 3.383 

, Tools and weapons of . . 

, Trade of . . ^ 

— , Vast and impressive 

^ans of 

. (See also Man, Primi- 
tive.) 

PRIMITIVE MEN, Co-opera- 
tive building among 2473 

PRIMITIVE WOMAN, Cook- 
ery of 652 

, Music of 2302 

, Pot tery of 2651 

, Sewing of 3090 

, Weaving invented by. . 

, Work of. in agriculture 


982 


55 

228 


302 

313 


3444 

3450 


2615 


3722 

124 


PRINCES, Merchant, of ah- 

tiquity 2392 

PRINCIPLE, Assumed, of 
fire — “Phlogiston.** .... 1072 

, One, of fife *2730 

. One, pervading all na- 
ture 2730 

PRINCIPLES, New, of loco- 
motion *2731 

, New, for new cases. . . . 2402 

, Pictorial power needed 

to deal with underlying. , . 2978 

of the Universe 1524 

PRINTING Inv'ented in 

China *2732 

of Extras dispensed 

with 2414 

an Invention of intel- 
lect 2759 

PRINTS of Ancient rain- 
drops 2843 

PRIORITY of Discovery — 

Spurious claims *2733-34 

PRISMATIC COLORS from 

thin films *544,645, 

548-49. 1933. 2416, 2626, 3134 

. (See also Colors; Light.) 

PRISM, Newtt n discovers re- 
fractive p( iwer ( )f 33,34 

. (See also SpE<rruuM.) 

PRISMS Like needles — Moun- 
tain snow 3133 

PRISONERS, Ancestry of, in 

Paris 139 

PRISON-HOUSE, Body re- 
garded a.s, of spirit 389 

PRIVATION a Cause of in- 
temperance 140 

of the North 3088 

PROBABILITY that Higher 

attributes exist in universe 2113 
PROBLEM, Analysis a com- 
plex .591 

, Bone-soup 1274 

— (Constitution of earth 

unsolved 2307 

of Deep-sea life 3560 

of Disinfection 865 

of First organisms. . . . 7.30 

of Law and liberty .... *2735 

, Not to bo made doc- 
trine *27,38 

of the Mediterranean. . 1,376 

of Moral evil *27.3(5 

, Philo.sophy’s endless.. . 2583 

, Phrenology answers, by 

restatement 2.597 

of Science *2737 

Yet unsolved 014 

PROBLEMS of Biology .3(5(5 

— of the Deep 2098, *27,39 

— , Metliroval, concerned 

the future world 62(5 

— , Behind phenomena. . . 3.31(5 

— of Science 3078 

— , Some must remain un- 
solved 19(58 

— , Telescope gives mathe- 
matics nobler 33(58 

— Unan.swered 2317 

— of the Volcano 30(57 

— Yet unsolved. . . *2740, *2741 

PROCESS of Change in lan- 
guage 1828 

— of Crystallization *2742 

— , Discovery of the re- 
frigerating 2089 

— , Evolution a, without a 
purpose 1162 

— of Germination 1365 

— , Mountain building a 

long 227 .5 

— , Opposite results of a 

single. 2213 

— .Power of quiet 2679 

Successfully used *2743 

PROCESSES, Bodily, affect- ^ 

ed by sensations <60 

— , Brain, not dealt with 

by teacher 2786 

— j Early disinfecting, con- 

spiciouflly inexact } 1 J " 

— , Ideas not objects but . . 1547 
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PROCESSES* Leaps of natural 1865 
, Man taught by, of na- 
ture 1757 

, Theory not a safe guide 

for vital 1084 

, Microbes unharmed by 

supposed fatal 1367 

PROCESSION of Ants 1809 

PROCTOR, Prediction of, 

fulfilled 3202 

PRODUCT, Consciousness 

not a, of physical forces. . . 605 

, Fermentation the, of 

living organisms 1221 

, Macninc a, of the mind 2002 

. Maize an original, of 

America 123 

, Man imitates Nature’s 3192 

More important than 

process *2744 

of Slight force by vast 

period *2745 

, World the, of warring 

systems 3776 

PRODUCTION of Power 1013 

PRODUCTS of Bacteria more 
harmful than the organ- 
isms themselves 1680 

— - — .Bacteria poison by 

their 2899 

, Chief, of c ombustion 

invisible 555 

, Deadly, of combustion 3635 

, Electricity gives new. . 990 

, Exportation of. .... . , 1157 

— ~ — of Imagination in sci- 
ence 1574 

, Natural, changed by 

man 2035 

, Transformation of, of 

combu.stion 3464 

, Volcanic, carried afar.. 919 

: . Waste, utilized 3588 

PROFANITY, Unconscious. . 1422 

PROFIENCY Increased by 

rest *2746 

PROFILE, Portrait in, gives 

offense to savage.s 9 

PROFUSION of Nature 3568 

, Seeds in 3041 

PROGENY o f O eese from 

bernicle tree. . 1813 

of Lower animals mul- 

tituilinous *2747 

, Numberless, of lower 

forms 1882 

, Numerous, of single 

plant 2618 

of One orchhl w'ould 

cover earth 3693 

PROGNOSTICATION, In- 
dian of calamity 5 

PROGRESS From brilliant 

to useful 1391 

, Chance does not giv’O. . 1016 

Characterizes true sci- 
ence *2750 

. Consistency of 615 

with Decline ,3077 

, by Disregard of pleasure 

or pain *2748 

l'>om the ductile to the 

stubborn metal 25.35 

f)f Earth shows pur- 
pose 453 

from Effect to cause. . . 2188 

, Electrical, in half cen- 
tury, 1 283 

, Evolution a sy.stcm of. 1107 

to Friction matches. . . 1235 

in Future as in past. . . 2241 

.Future, within 'the 

mind, not the body 811 

of Humanity *2753,27.54 

.from Implement to 

machine *2751 

, Intellectual beliefs di- 
rect social *2759 

, by Intercourse *2749 

, Labor essential to .... . 1802 

of Life in geologic times *2755 

of Mankind contribut- 
ed to by mariner’s compass 2484 


PROGRESS, M a n’s history 

one of 1500 

, Mechanical — North 

Pacific 1751 

of Musical taste. 3359 

of Nations 892 

, Prehistoric. 600 

of Science *2756, *2758 

of Scien<je rythmical. . . *2757 

, Scientific, and prosper- 
ity , 2768 

of Scientific discovery. 21 

, Sense of ignorance in- 
centive to 3068 

, Slow, in moral and so- 
cial life 47.3 

Transmitted by speech 1814 

-.Social, guided by be- 
liefs *27.59 

.Unconscious *2760 

and Utility 3.574 

.World’s, dependent on 

water-power .3701 

PROGRESSIVENESS of Hu- 
man system 339.3 

PROHIBITION, Ideas allied 

with 492 

PROLONGATION of Infancy 1650 
of Infancy with in- 
creased brain surface 1472 

PROMINENCES, Chromo- 
sphere arul , of sun 585 

,the Solar 490 

PROMISE for Future 1159 

PROMPTING. Effort better 

than 24 

PROMPTNESS. Beadine.ss 

and, achieve 2659 

PROOF, Discovery gives rea- 
son an<l, of t rutn 2734 

of External world 1088 

, First, of deep-sea fauna *2761 

, Learning by experience 

of mimi 1141 

, Mere di.sputation con- 
tent without 3576 

PROOF-READING, Rapidity 

of 3179 

PROOFS from the Vast an<l 

the minute unite *2762 

PROPAGATION, Ancients 
knew the rectilineal, of 

light 

, Rectilineal, of light. . . 

PROPENSITIES, Ease of fol- 
lowing .... 

. Lower, stimulated by 

intemperance 

PROPENSITY, Fear of man 
hv animals an acquired. . . 
PROPER NAMES, Ea.-y for- 
getting of 

PROPERTIES of Mat ter treat- 
ed as causes *2764 

of Water ehnie micro- 
scope.*.. 1.504 

PROPERTY in Aphids 204 

in Forces 1289 

Life les.s esteemed 

than 3058 

, Magnetism an inherent 2231 

, Sense of, manifested by 

dogs 3069 

PROPHECIES, True, remern- 

beretl 5108 

PROPHECY, Evolution a.s.. . 2241 

, The final test the gift 

of .3389 

in Rudimentary or- 
gans 2612 

in Science *2765 

-——.Yearning a 2814 

PROPHET In his own coun- 
try 2749 

PROPORTION Between ex- 
tent and height of aurora. . *2766 
PROSPECT. W ilier, from 

neighboring heights 2274 

PROSPERITY Maile possible 

by social order *2767 

of Nations *2768 

, Stability of Nature es- 
sential to 3194 


8.38 

*2763 


2242 

1731 


1214 

2148 


PROTECTION of the Al- 
mighty precious *2777 

to Arctic animals by 

coloration 47 

— Chief care of nesting 

birds *2779 

, Clearing around homes 

resourefe for 170 

. Color a 534 

of Coloration 541 

of Colors in the desert. . 780 

of Colors of animals. . . 163 

of Con.spicuous color- 
ing 3586 

, Cover should fit loosely 

for. .• 2819 

by Destruction of ene- 

mie.s *2760 

, Di.stastefulne.ss a *2770 

.Divine, because of 

human insecurity *2777 

of Earth by veil of va- 
por *2774 

, Fertility waiting for, . , 2049 

, Increase of South Amer. 

Coypu under government- 
al 1615 

of Infusions renders 

them void of life 2470 

— - of Labor *2775 

of Life by instruction . . 1709 

, Man seek.s .3284 

— by Mimicry.2179, 2249. *2771 

of Mimicry 2182,2184 

of Mimicry of cater- 
pillars. . 1028 

by Mimicry dependent 

on will 2180 

of Mimicry of insects. , . 2178 

by Mimicry source of 

confidence 2250 

, Mother-bird seeks, in 

.silence 820 

of Mother-birds by 

modest coloring 408 

. Neglect of natural laws 

makes, impossible *2772 

of Nests of birds 48 

by Nou-coiiducting 

clothing ^ 178 

, Organism securing its 

own 38 

of Plants by sleep *2778 

of Plants by snow *277.3 

, Science teaches 3009 

, Thin coverings a, from 

frost 2729 

of Tree against loss of 

heat *2776 

,The tree -frequenting 

.sable is brown for protec- 
tion. .................. 163 

Varied with situation . . 7.50 

, Water a. to plants. . . . 3700 

by W’eakening the ene- 
my 287 

, Yielding a better, than 

hardness 379.5 

PROTECTIVE COLORING, 

Ostrich invisible by 2492 

in Tropics 3492 

PROTEST, Wonders of life 

destroveil without 796 

PROTOPLASM, Alcohol de- 
stroys 2639 

— — the Croat result of food 1262 

.Naked .“^ipeeks of 695 

PROTOZOA Show voluntary 

action 173 

PROVIDENCE of Ants 1206 

, Philosophy impels to 

belief in 2464 

, I'he wise, of the Creator 1363 

PROVINCES of History and 

philosophy distinct 1497 

PROVISION against Earth- 
quakes 1892 

in Lower organisms . . . 3707 

of Nature for man *2780 

, Nature’s, for extended 

life...,. 215 

against Pauperism. . . . 2644 

for Vast duration . . . 1337 
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PROWESS not Coextensive 

with excellence 3686 

PRUDENCE Distinguished 

from morality 2243 

to Guide study 2090 

a Virtue in higher ani- 
mals 756 

PSEUDO-SCIENCE *2781 

PSYCHICAL, THE, change 

from the physical to the. . 1096 

PSYCHOLOGY not Advanced 

by hypnotism *2782 

, Assumption of. ...... 1195 

.Brain-processes in — 

Consciousness 2315 

, Character transcends. . 2123 

, Comparative method in *2784 

. Explaining Socrates. . . *2783 

, Importance of . 1508 

, Interest of emotions to 1001 

Must begin with facts . *2787 

Needs physiology 3224 

Nothing new in essen- 
tials of *2788 

.Pedagogy independ- 
ent of *2786 

, Place of, in education. . 2457 

in the School-room.. .*2785-86 

Seeks to explain men- 
tal action 2148 

without a Soul 3148 

PSEUDONYM, “Nature** a, 

for God 2360 

PTARMIGAN, Color of 47, 1047, 2179 

, Feathers of 324 

PTOLEMY, his Astronomical 

system 2841 

PTOMAINES 2899 

PUBLIC, ^ Credulous, easily 

entertained 1.354 

PUGNACITY of Men and 

women 2247 

, Useful *2789 

PULL, the, of air on a sail . . . 2121 

PULLEY of American Abor- 
igines .- • • • 1759 

Known in ancient 

Egypt 2695 

Used by primitive man. 2694 

PUMA, The, and its prey. . . . 1405 

, Mysterious po A^er of 

man over 2045 

PUMICE, Drifting, covering 

the sea 2440 

the Froth of volcanic 

glass 1382 

, a Raft of 2443 

PUMP, Predecessor of suc- 
tion 2006 

PUNCTUALITY Essential... . *2790 
PURGATORY of Dante dis- 
appears 673 

PURIFICATION of the At- 
mosphere ! . . *2791 

PURIFIER, Nature's 2390 

PURITY, Apparent, not al- 
ways real *2792 

, Cleanliness secures, of 

milk 515 

of Milk secured by alter- 
nate heat and cold 2513 

of Niagara’s torrent. . . 2924 

, Relative, of animal 

food *2794 

is Safety *2793 

, of The Universal food. . 405 

PURPOSE Adapted to 

changed relations 1843 

of Air-cells in birds mis- 

* understood *2804 

.Apparent, in reflex 

action *2795 

j Apparent, held to be 

unintended 42 

.Automatic acts ac- 
complishing a 38 

of Beauty 537 

.Can Darwinism dis- 
pense with 66 

of Circulation on the 

sun *2805 

, Classification depend- 
ent upon 514 


PURPOSE of Coloring in Na- 
ture 2361 

, a Creative, in Nature. . 971 

, Development delayed 

for 802 

, Evidence of, in mind. . . 788 

, Final, of movements of 

radicle 2938 

Finds place in Nature . 2358 

, High, found for sup- 
posedly useless organ 1363 

, Immediate not ulti- 
mate, visible 433 

, Infinite 2990, 2996 

the Key to structure. . . *2802 

, Law of structure sub- 
ordinate to law of *2797 

, Law of Nature expres- 
sion of 41 

, Life without 1925 

Manifested in monkey . *2803 

the Mark of mind *2807 

Marks humanity 2609 

in Movement of leaves . *2799 

in Nature . *2798, *2801 , *2802 

Pervades all Nature . . . *2796 

, in Plain coloring of 

female birds *2800 

of Rudimentary or- 
gans 2612 

.Selective, of honey- 
bee *2806 

Shown in earth's prog- 
ress 453 

. Sketch of creative 3119 

in Sleep of plants 3127 

Underlying speech. . . . 3176 

, Will adapts laws to its. 3754 

Wrought out in discov’- 

ery of America *2808 

PURPOSES, Many, served by 

one part 68 

PURSLANE Plant produces 

a million seeds 3041 

PURSUIT of the Type *2809 

PURSUITS. Scholarly, un- 
der a democracy. 766 

. Stimulus to scientific . . 1600 

PUTREFACTION in Gcrm- 
les.s air impossible. . . . . 2793, 2810 
an Irnpo.ssibility with- 
out bacteria 792 

within the Law of cause 

and effect . . . . 3032 

Made impos.sible 130 

PYRAMID, Orientation of 

the great 17 

PYRAMIDS. Structure of. . . 254 

PYRENEES, Reindeer at foot 

of 164 

PYTHAGORAS Quoted 2107 

PYTHON, Victims of 3643 

Q 

QUAGGA, Stripes of \ . 2914 

QUALIFICATIONS of Arabs 

for scientific research. ... . *2811 

of Great scientist — 

Kepler *2812 

QUALITIES, All. affected by 

variation 3607 

, Incompatible, involved 

in ether 829 

, Mental, of ants . 2194 

.Moral, required in 

scientific investigator *2813 

, Best, of butter due to 

bacteria 359 

— sr-. Color a negative ...... 533 

— — , Ckimpulsion abolishes 

moral , of actions *572 

, Difference that of, 

in volcanic eruptions 823 

, Light passes unchanged 

in, through space 1942 

of a Soup — Nutrition... 653 

QUANTITY, Difference that 

of, in volcanic eruptions. . . 823 

, Increase of, revei ses 

result : 3478 

, Vast, of volcanic dust. 921 

QUEBEC, Climate of 1171 


QUEEN-BEE feared yet re- 
strained 

, Worker changed to. . . . 3459 

QUEENS, Among bees, 

workers are undeveloped. . 822 

QUEST Leads to unexpected 

discovery 2902 

QUESTION of Method of 

Adaptation 43 

of the Wilderness 2631 

QUESTIONS Unanswered by 

science *2814 

of Veracity — Acciden- 
tal association : . . 2608 

of Voracity — I,apse of 

memory 2144 

QUIET, (Intervals of~Vol- 

canoes 2362 

QUIVERS, Siie of, uniform . . 2129 

R 

RACCOON, Range of 1213 

RACE, Chief use of pain for.. . 2399 

, Childhood of the 488 

, Conquests of science 

for 922 

, Continuity of life of. . . . 1584 

, Dependent upon single 

tree *2815 

, Development of, par- 
alleled in individual 808 

, Dying-place of a 925 

. Each animal recapitu- 
lates the history of its ... . 803 

, Growing sentiment of 

human 409 

, Improvement of *2816 

, Individual repeating 

history of.. 803, 1369 

, Intentions not due to 

experience of 1748 

, Leprosy rare in Eng- 
lish 1588 

Outgrows childish con- 
ception *2817 

, Remote origin of hu- 
man, proved 195 

, Unity of the 2031 

, a Vanished without 

record 2272. 2305 

RACES, Likeness of 3534 

, Natural signs under- 
stood by all 1825 

, Persons and, free from 

certain diseases 1588 

. Primeval man not like 

modern degraded 2058 

Tested by education. . . 968 

RACE-STRUGGLES for Ex- 
tension of languages 1829 

RADIANCE from Death 2589 

RADIANT HEAT, Transmis- 
sion of 3476 

RADIATION Checked by 

thin coverings 2729 

, Dew an effect of chill- 
ing by 3406 

from Eyes into space . . 2240 

, Freezing by 1329 

.Freezing power of, 

through dry air 2774 

Keeping pace with con- 
traction *2820 

from Leaves *2818 

, Loss of earth's heat by . 1457 

from Metal and wool . , *2819 

, Movements to avoid. . . 1874 

, Observations of solar. . 1117 

Produces dew and 

frost 436 

, Solar 637 

, Upper surface of leaf 

saved from 2778 

RADICLE. Ijp of 2938 

RADIOMETER, Rebound of 

molecules turns the 2682 

RADISHES Thrive in new 

soil 100" 

RAFFLESIA, Flowers of the . 1375 

RAFT of the Hunting-Spider. 2393 

of Pumice , 2443 

RAGE Not excused by intox- 
teatioB 
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RAILROAD, Adventure on — 


Heat 3476 

Transformation 

ol 3463 

RAIN of Ashes 1081 

Breaking up rooks 298 

Carved mountains into 

8 hape 430 

Has no effect on Dion- 

»a 3081 

, Personification of 2673 

Silent action of *2821 

RAINBOW, no Perfect image 

of, in water . . . *2822 

, Reflection and refrac- 
tion join to make the 2852 

RAINDROPS, Imprint of, in 


RAINFALL, Effect of moun- 
tains on 1225 

RANGE of the Condor *2823 

of Fauna — Climate.. . . 1213 

of Habitation widened 

by use of fire 360 

, Senses to extend their. . 3078 

RANGES, Shocks limited by 

mountain 2276 

, Sunset among desert. . . 318 

RAPACITY, Legislation must 

control 483 

RAPHAEL Potential in fires 

of sun 1099 

RAPIDITY, Automatic ac- 
tion gains in 5150 

of Growth of marine 

organisms 1409 

of Mental association.. 3179 

of Motion 3345 

of Thought 3426 

RAPIDS, The Whirlpool, at 

Niagara 339 

RAREFACTION, Freezing by 1330 

RASP, Gigantic, of ice 715 

RAT, the Pharaoh 759 

RATE of Growth of coral... . 1409-10 
RATS Credited with spon- 
taneous generation 1056 

, Dusky color of 2417 

RAVEN Needs no protective 

color 163 

RAWHIDE, Binding with, 

among the Eskimo 49 

Substituted for nails 

and screws 3285 

RAY, Battery of the electric . 991 

. Origin of terra , of light . 838 

RAYS, A ir un warmed by 

burning solar 1662 

. Crtissing of, with in- 
version of image 2763 

. Foreign substances in 

the body shown by Roent- 
gen 3030 

.Light where sun’s. 

never come 1948 

of Nucleus and photo- 
sphere conflict 621 

, Pigments differ from. . . 2602 

, Power of chemical .... 1769 

, Roentgen, defy reflec- 
tion 2936 

, Roentgen, ineffective. . 1935 

Sent across a measured 

space 3630 

of Spectrum rich in 

heat 2686 

of Stars *2824 


7 , Unseen, of spectrum 

yield chemical energy 

7 . Visible and invisible, 

of raectrum /, . . . 

REACTION, Action andf. . . . 
of Environment on 


2687 

1161 

21 


mam *2826 

. — * Gun heavy to absorb 

Its own 2840 

"7 — Irnpressions 967 

of Mind upon impres- 

^ Mons 907, 2834 

READER of Novels shares 

3349 

READINE^, Muscles under 
tension in rest 2678 


READINESS of Nerve-cur- 
rents *2826 

and Promptness 

achieve 2669 

READING of Character a 

rare attainment *2827 

REAL, The apparent not the 2707 

, The Tangible held to 

be the 3355 

REALITIES, Resolution can 

hold the mind to 1186, 2888 

of Science 2996 

REALITY, Assurance of our 

own 249 

, Contact gives sense of. 3355 

beyond Dreams 3308 

, Emotional thrill gives 

sense of 1130 

of the Human soul .... *2828 

— — , Religion an everlast- 
ing 1085 

, Resolute doing to keep, 

of character 2237 

, Science a living 2967 

REALIZATION, Full, pos- 
sible only to divine mind . . 2110 

, Objects help 2435 

REALM, Law in, of mind.. . . 428 

REASON, Checks of 1575 

, Degeneracy due to. . . . 753 

Depends on cause and 

effect 452 

Directs the telescope. . . 256 

, Discovery gives 2734 

, Fear without 1216 

, Instinct and 1909 

the Intentional adap- 
tation of means to ends. . . . *2829 
Regulating human im- 
pulses 1708 

, “A woman’s” 2147 

Working for evil *2830 

REASONING vs. Empirical 

judgment *2833 

, False, produces unnat- 
ural vices 753 

, Fountlation of 3107 

.Government by ab- 
stract 1.393 

.Instance of, among 

bees *2832 

, Power of, among bees. . *2831 

, Power of. divides man 

from lower animals. . . 2952 

, Specialty disqualifies 

for comprehensive 2353 

REASONINGS of Copernicus.. 1145 

REASONS vs. Decisions 1154 

Naturalists had, for 

denying <leep-sea life 2355 

RECANTATION, Galileo’s,. . . 3385 

RECENT Electric science . . 986 

RECEPTIVITY of Nerve-cen- 
ters.... 2671 

RECESSION of St ars observed 2265 
RECITATION, Value of ver- 
bal *2834 

, Verbs learned by hear- 

Mng 2289 

RECKLESSNESS of Instincts 

of labor 1707 

RECOGNITION of Birds pos- 
sible only during flight 2088 

of the Ideal *2838 

by Marks of animals. . . *2836 

, Maternal *2837 

of One great unseen 

power 3539 

, Specific 2438 

, A Triumph of *2835 

of Unseen power *2839 

RECOIL of Cannon *2840 

Undue, from super- 
stition 3326 

RECOLLECTION by Effort . . 3243 

, Name helps 1190 

, Sudden, of lost item ... 2139 

RECOMPENSE of Violated 

law 1549 

RECONCILIATION Possi- 
ble 2099 

of Science with the Bi- 
ble *2841 


RECONSTRUCTION From 

fragments *2842 

RECORD of Dead facts 3008 

, Earth’s ancient 1223 

, Enduring, of the evan- 
escent — Ferns 1 223 

, Enduring, of the evan- 
escent — Leai-traccry 1864 

, Enduring, of the evan- 
escent — Pompeii 3097 

, Einduring, of the evan- 
escent — Rain-drops . . 1601 , *2843 
, E’irst, of mariner’s com- 
pass 2084 

, Graven in rock 715 

, Historic, of camel 2062 

, Imperfections of the 

geological 1591 

, Incessant, of the sun 

by its own light 89 

, Interest in divine 1736 

, Lack of, not disproof. . 1625 

of Memory imperish- 
able *2844 

, Race vanished with- 
out 2272, 2305 

RECORDS of Ancient deail . . *2847 

, Early, of .scientific 

fact *2845 

of Geology vs. human 

traditions *2848 

, History has no, of Stone 

Age .... 1498 

, Imperishable, of Baby- 
lonians *2846 

RECOVERY, Belief an aid to 2192 

from Blindness 3102 

, Degeneracy beyond 

power of 751 

, Immunity of patients 

after 202 

, Scientist predicts 236 

RECRUITS, Deadly trades 

never lack 1707 

RED a Prevalent color in 

fauna of ileep sea *2849 

, from Violet to 1617 

REDBREAST, Destruction of 

the 1620 

REDEEMER, Science adds 

glory to vision of 2964 

REDEMPTION of the Drunk- 
ard 2352 

May reach all the 

worlds of .“space 2974 

RED SANDSTONE Deposit- 
ed under agency of water . . 373 

RED SNOW t he Alps 3629 

REDUCTION of FoocI 522 

REDWOOD, Origin of the, 

mysterious 1776 

. (See also Sequoia.) 

REEFS, Coral and island .... 2472 

, Harbors formed by 

coral 1436 

, None at the greater 

depths 66.3 

REENFORCEMENT, Mental. *2850 

. Mutual *2850 

REFINEMENT, Tendency of 

seclusion to 3027 

REFLECTION Compared 

with experience 2787 

Dcfi^ by Roentgen 

rays 2327 

, Double, of light from 

films 1933 

, Force a, of man’s con- 
scious efforts 1280 

, Habit acts without .... 2675 * 

, Knowledge supplement- 
ed by 1692 

of Light, seeming con- , 

tradiction in 634 

of Light only partial. . 2660 

, Mind sees in Nature a, 

of itself 3731 

, Necessary to give color 375 

and Refraction. . .1069, *2852 

, Roentgen rays defy 2936 

Shown by a wasp *2861 

-- .Skies long reddened 

bj- , of volcanic dust 920 
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SCIENTIFIC SIDE-LIGHTS 


reflection from a Surface 


of heated air 765 

, Undirnmed, through 

mount ain lake 1945 

REFLECTORS, Herschel 

makes hia own 1346 

REFLEX ACTION No indica- 
tion of mind 26 

REFORMS, Difficulty of wide- 
spread , 835 

REFRACTION Defied by 

Roentgen rays 2327 

, Double, of light *2853 

Enhances sense of vast- 
ness *2854 


, Newton's error regard- 
ing 1068 

, Observation to be cor- 
rected for 2707 

and Reflection join to 

make the rainbow' 2852 

. Roentgen ray.s defy. . . 2936 

REFRESHMENT, Milk a per- 
fect 3418 

REFRIGERANT, Liquid air 

a oerfect 128 

REFRIGERATION, Discov- 
ery of the proce.sa of 2089 

by Expansion *2856 

Improve.s food 1463 

, Machines for 1463 

REFRIGERATOR Steam- 

ahips carry food 1463 

REFUGE, Death in seeking . . 1260 

REFUSAL to look through 

tele.scope 3739 

REGELATION, Faraday’s dis- 
covery of *2H57 

, F ract ure and *2857 

of Ice and snow 2947 

REGIONS, Desolation of 

arctic in winter 1810 

.Fauna of different, 

overlap 2366 

, Warm seasons in Arctic 3278 

REGION, Individuality of a . 1632 

, Special, for special 

functions 3162 

REINDEER in England 3279 

in England and France 2040 

at foot of Pyrenees. . . 164 

, Increa.se of, in Ice- 
land 3190 

REINFORCEMENT of Phys- 
ics has given astronomy 

new' youth 261 

— — of Superstition by acci- 
dent 9 

REINTRODUCTION of Lost 

forms of life 1314 

REJECTION of Ancient dog- 
ma 2756 

and Degeneracy 2077 

, {^lection implies 3047 

RELATION of (’onsciou.'^ness 

to space 2329 

of Law to will 647 

bet ween Means and 

ends 2829 

RELATIONS of Animal to 

environment 1037 

.Ignorance as to, of or- 
ganic life 1553 

, Moral, of matter 2119 

, M ut ual a( lapt at ion of 

structural. . . 44 

, Numerical, in Nature. . 744 

, Purpose adapted to 

changed 1843 

RELATIVE, Illusion due to, 

.sensations*. 1.557 

, Judgment of distance. . 3636 

RELATIVITY. Law of *2858 

RELAXATION, f eelings in- 
dicated by. of muscles. . . 2630 

RELAYS f»f Ant-workers. . , . 1869 

RELICS of Bru t es *286 1 

of a Di.Ntant. land *2859 

. Fo.ssil, of Stone Age. . . 1729 

— — of Heutulatieum pre- 

8erve<l 1478 

of M^in.his works . . 2861 


RELICS of Past in present 

civilization *2860 

of Primeval man *2862 

RELIEF in Calmness of sci- 
ence 416 

, The Concave seen in. . . 1738 

, Surrender of preten- 
sions a. 3335-36 

, Visual impression of . . . 3142 

RELIGION, “ Conflict of, and 

Science” 3590 

, Definition.s of 2867 

, Denial of theology not 

abandonment of 768 

, Difficulties imposed up- 
on 828 

, Dogmas once identified 

with. 895 

, Emulation affects even 3561 

Ethics associated wdth 1085 

Impregnable to science *2864 

Limit^ to times and 


seasons. . 3087 

Meets natural want . . . *2865 

Method of, vs. that of 

science 2166 

, Mingling of, with sci- 
ence *2866 

Ministers to .science. . . . 494 

More than sense of de- 
pendence *2867 

, Naturalness of, 3010 

, Nature must help. .... 2919 

, No evidence of tribes 

without *2872 


Outgrows ancient the- 
ories 495 

Purified by .science. , . . 3011 

, Science exalted by . , . . 3011 

, Science a helper of . , . . *2870 

and Science not at va- 
riance *2863 

, Seeming conflict be- 
tween science and 590 

Simulated by supersti- 
tion 3326 

.Speculation as to pri- 
meval *2869 

, Tributary to p s y - 

chology 1508 

, Universality of , . . .*2871-72 

, Woman the support nf 3754 

RELIGIONS, Hasty generali- 
zations in study of 1227 

, One element common 

to all 2869 

, Phenomena «»f, need 

cla.ssificati«>n 2580 

REMAINS of Ancient beaches 442 

, Casts of vani.shed 425 

, J>estructive agencie.s 

obliterate . 1591 

of Extinct horses in 

South America 1314 

, Human, in caves 1317 

.Oldest, of man thor- 
oughly human . . 2044 

Pre.^ervecl in icy tomb. 854 

, Quiet hills, of volcanos 2876 

Show life of primitive 

man ..•.••• 2065 

.Sketch of primitive 

man from 2063 

, Sun-dew leaf cleared 

of . . 2873 

REMEDIES, (Yedulity ac- 
cepting worthless 696 

, Physical, for drunken- 

’ ne.ss 141 

REMEDY,. Hhea'.s .stomach 

an ancient — Pepsin 2963 

.Single, sought for all 

fliseases 762 

REMEMBRANCE, Experi- 
ence the foundation of . . . , 1142 

, Immortality of grate- 
ful 1586 

, Interest and habit con- 
trol 770 

.(See also MKiviORY.) 

REMISSION, Sen Rations more 
vivid after 2406 


REMORA, Blind instinct of. 657 

, Fishing by 816 

REMOTENESS, Apparent, of 

past 2518 

REMOVAL of Earth’s vege- 
table coveri^ 1989 

of Impurities 1446 

, Overcoming not, of dif- 
ficulties ! 1764 

RENEWAL After exhaustion *2873 

, Perpetual, of snow. . . . 2280 

RENOVATION of Earth's sur- 
face 931 

REPAIR Compensates waste *2874 

of Damages — Bees. . . . 2831 

REPETITION qives feeling of 

unnaturalness 3763 

REPLACEMENT of Fertiliz- * 

ing elements.of soil 1157 

REPOSE is Death *2875 

, Maximum of power fol- • 

low.s 2106 

Succeeding stress and 

strain *2876 

Suggested by aspect of 

Stans *2877 

REPRESENTATIVES, An- 
cient geologic forms have, 

in deep sea 147 

REPRODUCTION, Altruism 

necessary for 150 

of Bacteria *2879 

an Essential attribute. 1923 

, Power of, almost in- 
credible *2878 

REPTILE, Development of, 

into bird 809, 3467 

REPTILES Seen in delirium 

tremens 3667 

, Transition from birds 

to 3467 

“ REPUBLIC ” of. Plato 1393 

REPUBLI06 Compared with 
aristocracies as promoters 

of science 766 

REPULSION, Electric, cause 

of comet’s tails 2337 

RESEARCH, Imagination 

and .scientific. . .^ 1572 

,Man as an instrument 

of 2028 

, New methods of 2758 

. Scientific- -Arabs 281 1 

RESEMBLANCE of Electric- 
ity to fire 1013 

of Man to lower animals 2038 

, No close, to geologic 

fauna 2482 

, No. between thought 

and sign .3457 

RESERVE of Power in coal . . *2881 

of Pow’er in rnu.scle.s. . . *2880 

RESERVOIR for 'riiirsty an- 
imals — (’actus 3707 

RESERVOIRS Found in Ari- 
zona, 1768 

RESISTANCE, Action in line 

with greatest 22*12 

, Advance against 1772 

to Improvement by 

plants 1 667 

to Infection *2882 

, Matter recognized by , . 2121 

, Power of. diminished. . 1520 

, Shells weakest where 

lea.st 3252 

RESISTLESSNESS of Effect 

of heat and cold 979 

of Force of expansion . . 1292 

RESOLUTION, Action nec- 
essary to good 22 

C’an hold the mind to 

realities 1185, 2888 

of Scientist 678 

RESOLVENT, Nature's ^eat 2383 
RESOLVES Strengthened by 

action *2883 

RESOURCE Against famine 

— Ants 120o 

, Clearing around homes 

of animals a, for pastime. . 170 

, Volition the latest, in 

grief 8S1 
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RESOURCES Against famine 1204 

.Meagre, of early 

mechanics 1350 

, Wonderful results with 

meagre 1350 

respiration is Combus- 
tion *2886 

and Movements of an 

animal 31 

in Rarefied air *2884 

RESPONSE to Human feel- 
ings sought in Nature .... *2886 

of Plant to nutrition. . . 2431 

RESPONSIBILITY, Automa- 

tist theory destroys 296 

Dependent on knowl- 
edge 30 

Destroyed or trans- 

# fcrred *2887 

- — of the Drunkard *2889 

in Early stages of al- 
coholism 132 

Before evil becomes 

habitual 1333 

of Life compels search 

for truth 3500 

for Mental illusions. . . *2888 

, New meaning for 1820 

REST, Apparent, contrasted 

with motion 2877 

Due to balance of 

forces *2890 

, Joyful because of toil. . 3766 

, Proficiency increased 

by 2746 

, Science a, from strife . . 2971 

. Unreal *2891 

RESTATEMENT, Explana- 
tion of life often 2325 

, Phrenology answers 

problem by 2597 

RESTORATION of Life. . . . 1881 

RESTRAINT, Exemotion 

from Sfc, . . . . 1325 

RESTRICTIONS on Labor. . 1515 

RESULT, Agent lost in 106 

. Change of. correspond- 
ing to change of agency . . . 429 

. Change the, of prepa- 
ration. . 455 

, Choice the, of compar- 
isons 492 

of ('ircumstance and 

sensibilit.v. 477 

, Combination to secure . *2892 

.Conquest has unin- 
tended . . . . . 592 

of Continued intoxi- 
cation 134 

, Co-ordination of parts 

for 787 

, Cruel, of belief in men- 
tal equality 1045 

, Cumulative, of error. .. 1050 

beyond Exr)ectation. . . 2902 

, Electricity, a of every 

change 987 

.Fear a, of intellectual 

confusion . . 3327 

, Genius not the, of train- 
ing 970 

, Habit a, of bodily or- 
ganism 1418 

, Heat a, of motion 1454 

, Helplessness the, of in- 
dolence 1475 

, Increase of quantity 

reverses 3478 

, Insignificant infection 

producing terrible 1980 

Light a, of correlation. . 1928 

, Materialism carried to 

logical 2097 

, Mischief in children the, 

of constructive instinct . . 2220 

, Oblivion a, of hasty 

learning 680 

— — . One knowing all factors 
of decision coula predict , . 2454 

-, Phvsical action the, of 

mental states 3224 

, Practical, of science. .. 143 

, Precious, of fiery trial. . 3484 


RESULT Reached by use 

of means 1862 

of Scientific progress . . 2768 

of Scientific thought. 2808 

of Struggle for life 412 

, Symfjathy not a, of 

calculation 3346 

, Unthought of 2903 

, Vast, from .small e.\- 

periment *2893 

of Workman’s mistake. 7 

RESULTS not Acccninted for *2896 

, Appreciation of, a t - 

tained *2894 

, Ceaseless striving brings 2287 

of Changes in brain. . . . 404 

of ('omrnerce 2298 

, Defective a'ppliances 

may give great 216 

, Different under similar 

conditions 581 

of Distant causes *2897 

, False, confirming each 

other 1064 

of Glacier action 1381 

, Great, from meagre re- 

.sources 1350 

.Great, from small be- 
ginning 1755 

, Great, of small im- 
pulses.. ...... 16 

, Infinite.simal pollution 

will spoil all 1114 

, Insignificant worker 

achieves vast 3773 

, Logical, from false 

premises. ... 2830 

, Man tests, of observa- 
tion. . 2067 

. Mimitene.ss accomplish- 
ing va.xt 1372 

Njitural to seek *289.5 

iu Nature referred to 

.supreme mind 2074 

, Opposite, of a single 

process 2213 

Outreach narrow limits *2898 

, Perfection of apparatus 

gives surer 2547 

, Practical, to be won or 

lost 3576 

— — , Sccr>ndary, most per- 
nicious *2899 

, Slight inaccuracy vit- 
iates. ... ... 1050 

.Superior intelligence 

can predetermine 490 

, Telescopic, pictured.. . . 3392 

Unintended — Aberra- 
tion of light, etc *2900 

Unin ten de <1 — I in - 

proverneiit of weeds *2903 

Unintended — Mater- 

ialisin *2901 

Unintended — Sun- 
spots. ... *2902 

— — Unnoticed *2904 

of Use of alcohej 17.32 

with Trifling force 34.39 

, Wonderful, with meagre 

resources . ... 1350 

RESURRECTION of the Bur- 
ied p.a.'st . . . 2137 

RETARDATION the Prelude 

to swifter advance . . 2757 

RETENTION of Facts— 

Thet)ry. 3414 

RETINA Attuned to ethereal 

vibrations. . 1928 

, Limit of sensitiveness in 1958 

RETROGRESSION of Devel- 
opment in Nature . . . 806 

in Motion of all planets. 2434 

RETURN of Forests to the 

sunlight 1308 

REVELATION Allows room 

for natural laws *2905 

of Brightness by dark- 
ness and gloom 406 

of God in Nature *2906 

of Infinity in Nature.. . 1657 

of Nature 2919 

of the Unknown *2907 


REVELATIONS, Microscopic. 3544 
of Night greater than 


day 3184 

— of the Spectroscope. . . . 


of the Telescope frag- 
mentary *2909 

REVERBERATIONS, Slow , 

of sound 3152 

REVERENCE for Antiquity. *2910 

rirows with knowledge 

of Nature *2911 

REVERSAL of Common or- 
der of Nature 836 

of General rule *2912 

of Ideas of position ... . 467 

REVERSE, Circulation on 
sun tlio, of that on the 

REVERSION in Age to youth- 
ful faults *2913 

to Ancestral type *2914 

to Animal tyoe 2654 

. (See also Atavis.m.) 

REVIVAL, Modern scientific . 2075 

REVOLUTION in Astron- 
omy *2915 

, (.^olor f)f bergs change<l 

by 1537 

. Earth's swift • 946 

, the French 2248 

of Magnetic pole 927 

. the Solid center has 

different 947 

, Swiftness of earth’s . . . 1846 

REWARDS of Early invent- 
ors *2916 

RHEA, the American ostrich. 2492, 

. Stiunach of. an ancient 

remedy — Pepsin . . 2963 

RHINOCEROS in England 

and France 2010 

, Food of entombed. . . . 1267 

Once ranged in Eng- 
land 1307 

, thoTichorhine 2044 

RHIZOPOD, the. or AiiKBba. 32 
RHONE, The, flows clear 

from Lake Gc*neva 2924 

RYTHM, Appreciation of the, 

of Nature 2635 

of 'rhought like periods 

of language *2917 

RICHES of Creative power 

inexhaustible *2918 

— — of Science *2919 

RICHNESS of Insect-life in 

tropics 1683 

RIDDLE of Attraction of am- 
ber *2920 

. Seienti.'^ts read king's, . .3020 

of the Universe unread. 2334 

RIDGES Shut off polar cold. . ,3373 

RIDING. Motor memory in . . 1179 

RIFLE (\dculable but sports- 
man nt)t..' .5.326 

Relea.'^es t o r e <1 - u p 

work 3768 

RIGA, Fossil fishes near 1S70 

RIGHT, Freedom to do 1324 

. Love of. the highest 

victory 1093 

, Lower impulses given 

the, of way 3408 

, Chief need the desire 

to do the 1799 

Wins its own conquest.. *2921 

RIGHTEOUSNESS D e v e 1 - 

oped in family 1200 

, Why is. not automatic 2736 

RIGIDITY, Earth’s, as great , 

as that of steel 1245 

RIMES, Nursery, as history. 2430 
RING of Saturn discovered . 2494 

RINGS, Plant-growths 

known as fairy 3325 

RIPENING of Cream due to 

bacteria 359 

of Impulses 1606 

RISE and Fall of lands *2922 

in Grade of life *2923 

. a True intellectual .... 1411 

RITES. Heat hen 1567 
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RIVAL, the Humming-bird 

has no 1602 

RIVALRY Leads to magna- 
nimity 1003 

a Strong natural in- 
stinct 3561 

RIVER, Gorge cut by 678 

, Heat restored in down- 
ward flow of 2927 

, Orinoco thought a, of 

Paradise 1579 

, Sun brings, down 3298 

Turned by upheaval of 

land 1226 

RIVERS under Arches of 

ice 1380 

Carved mountains into 

shape 430 

Checked by earth- 
quake shock 2279 

Clarified by passing 

through lakes *2924 

of Fire — Lava 1241 

of Ice *2928 

Lifted by the sun *2927 

of Mud from volcanoes. 2092 

in the Ocean *2926 

Saw mountains asunder 2570 

. Self-purification of ... . 2468 

, Subterranean 929, 950 

in Their wild state .... *2925 

, Transporting power of.. *2929 

Undermining rocks.. . . 2718 

, Union of 3523 

Use rock-debris *2930 

ROAD along Ancient beach . . 1496 

, Royal, to learning 

sought 1866 

ROADWAYS of Ants 1722 

ROAR of Avalanches ; 317 

ROASTING-TRAY of Primi- 
tive man 351 

ROBBER-BARON of the Air. 

*2931—32 

ROBBERS Plunder victims 

of earthquake 1678 

ROBBERY, Instinct of — 

Eagle 2932 

ROBIN, Migration of 2174 

Returns to home 2411 

ROCK, Fluid, of volcanoes... . 2762 

, Ice preserved under 

molten 1170 

Marked by waves of 

vanished sea 852 

, Masses of, ejected from 

volcano 2391 

, Mould of skeleton pre- 

scrve<l in 

. ( )cean blockaded by 

fltjating 2443 

. Plastic current hardens 

to. . 

, Plutonic, a granite. . . . 

, Record graven in 

Split by wedge 2674 

a Sure foundation *2933 

. Towers and castles of 

native 

, Waves hardened into.. . 

ROCK-DEBRIS, Earth cov- 
ered with 

.Ocean floor covered 

with 

ROCK-DUST Filling the air. 

ROCKS, Abrasion of, by glac- 
ier 

Bearing imprint of 

raindrops 1607 

, Constant wearing away 

of 2718 

Crumbled by internal 

forces 3671 

Cut by glaciers 3, 2380 

, Depth of, on ocean 

floor *2935 

, Disintegration of 867-68 

— — , Figures on the 2493 

Floated away by ice. . . 1535 

— . Ff>rrnation of 648 

..Formation of, in the 

j) resent era 1311 

" — , Frost disintegrates. , . . 801 


425 


2282 

469 

715 


331 

3667 


867 


867 

267 
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ROCKS Ground down by 

glaciers 916 

Ground to impsilpable 

powder 1301 

, History in the 1499 

Honeycombed by 

water 3705 

. Igneous 374 

, Leaf-tracery in.^ 1864 

, Marine fossils in inland. 3278 

. Microscopic perfection 

in hidden 327 

, Northern, on prairies. . 3685 

, Plants separate 1917 

, Plutonic 374 

Polished as by lapid- 
ary 2380, 3448 

, Records of ancient 

dead in 2847 

Rounded by waves of 

ancient sea *2934 

, Solid , dissolved 2821 

, the Stratified 373 

.Toads in 2346 

, Volcani6 confused with 

sedimentary 1077 

Worn away by ele- 
ments 3595 

Worn by ice or water. . 821 

Worn down in present I 

time 2718 I 

RODS, Iron, to sound glacier. 2377 
ROENTGEN RAYS defy re- 
flection *2936 

— , Foreign substances 

shown by 3030 

— Make opaque transpar- 
ent 3655 

— Scarcely affect germs . . 1935 

— , Scientific toy gave 3587 

ROLLER of American Abor- 
igines 1769 

— Used in ancient Egypt.. 2695 
— Used by primitive man. 2694 

ROMANCE of Science 3007 

of Zoology *2937 

ROMANS, Beauties of Nature 

neglected by 316 

— Developed arch 199 

and Pigeon-breeding. . . 1737 

ROME, Dominion of, not a 

matter of chance 2977 

— , Philo.sophers of, con- 
demn riches 791 

ROOFS. Insects building 

thatched 208 

ROOM, Revelation allows. 

for natural law 2905 

, Student returns to old . 1593 

, Will finds, in variation . 3602 

ROOT, Growing, divides 

dense earth 2674 

ROOTS Defective in insecti- 
vorous plants 562 

— Making their way in the 

soil *2938 

— of Pashiuba 412 

, Plant almost without . . 3637 

Sustain massive crown. 223 
ROPE, Use of, by primitive 

man 3285 

ROSE Seen by light reflected 
back through its sub- 

stance 538 

ROSE-BUSH, Ancient, in 

Germany '. . 1915 

767 


182 

847 

609 

3484 


1009 

1009 

3138 

879 


Germany 

ROSTELLUM of Orchid 
ROT, Bitter, attacks apples. . . 

Enemy of i>each tree . . . 

ROTATION of crops scientific 
— , Day and night vs., of 
eferth 

<4rt1nr 

ROUTINE. Novelty of youth 

becomes 3793 

ROUTES of Migratory birds . 1677 

ROWS of Lights on sides of 

deep-sea fish 1249, 1948 

ROYAL INSTITUTION o f 
Great Britain founded by 

an American 362 

ROYAL SOCIETY,. Plain lan- 
guage required by 2984 


163 

705 


ROYAL SOCIETY in Time of 

Charles 11 2984 

ROYALTY among Bees *2939 

RUBBER, Heat wrinks 

RCTIDIUM, Discovery of . . . 
RUBIES, Mountain tops i^ine 

like 

RUBY a Product of volcano . 
RUDIMENTARY ORGANS, 

Plan revealed in *2479, 2612 

. (See also Organs.) 

RUIN by Alcoholism is crim- 
inal insanity 2889 

Left by vanished agent. 107 

RULE, Inheritance the 1676 

, Reversal of general. . . . 2912 

RULER of the Winds 2361 

RULES of Aristotle only for 

do<luclion 1638 « 

RUMINANTS. Classification 

including hog among 1058 

RUN Necessary for flight — 

Condor 2823 

RUNNERS, Plants extended 

by 2618 

RUNNING, Reflex action in. . 2291 

RUSHES, Seeds of. trans- 
ported lu' animals 3039 

RUSSIAN THISTLE, Spread of 3189 

s 

SABLE, Tree-frequenting, is 

brown. ... 

SACKING of a Town — Cruelty 
SACRIFICE a Condition of 

the highest good 2497 

of Gem to science *2940 

of the Individual 341 

a T.aw of Nature 3266 

of Le.sp for greater *2941 

,Love makes, painless.. 1434 

of Lo^^cr organism for 

higher *2042 

forTniA 2050 

SACRIFICES, Human, 

deemed righteous 2830 

to Malevolence *2943 

SAFEGUARD. Knowledge a . 1792 

.Speed a 3177 

SAFENESS of Common sense 

as a guide 582 

SAFETY, Destruction b y 

means used for 794 

, Tiowlincss is 2557 

, Science increases 1934 

. Yielding, a means of. . . 3794 

SAFETY-LAMP, Miners’ .... 1709 

SAFETY-VALVES. Volcanoes 

Earth’s 3671 

SAGACITY. Animal— Mule.. *2944 

of Cat 3273 

of Et-kimo dogs *2946 

, Science justifies prac- 

ticxd 2993 

Surpasses ttieory *2947 

of a Wasp *2945 

SAHAM, Thirst in snow- 

fields as in 1173 

SAIL, the Pull of air on a.. . . 2121 

SALADO, I rrigation along the 1768 
SALICYLIC ACID Injurious 

as food preservative 1277 

SALMON, Science measures 

leap of 1121 

SALT a Necessity of life *2948 

, Union of substances in . 3520 

SALVATION an Active prin- 
ciple *2949 

SAMARAS or “Keys” of 

muplo and ash 

SAMARITAN. The Good. . . . 

.Good, in the ant world. 

SAMPLE, Difliculty of secur- 


3742 

3348 

1470 


iag, of water 1114 

SAND, Cutting power of 1295 

the Great filter 2390 

Tlelps rivers to wear 

rocks 1049,2930 

, Tdzard the color of 2183 

Preserver of monu- 

m3r»t.s *2950 

in Water cuts rocks ... 1049 

Wears away rocks 3595 
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SAND-BAR Shifted by storm. *2951 
SAND- BLAST* Desert wind 

acts as a 868 

, Invention of the 1767 

SANDSTONE, Granite wedge 

forcpfl through 3244 

. Fossils in 1319 

SANITATION, Neglect of . . . . 2404 

SANSCRIT, 121 Original con- 
cepts in 1443 

SAPPHIRE a Product of vol- 
cano 3484 

SAPROPHYTES and Para- 
sites 3584 

in Soil 748 

SATELLITES, Discovery of 

Jupiter’s, by Galileo. . . 1043, 2494 
of Jupiter showed ve- 
locity of li|cht 2706 

of Jupiter denied by 

opponents of Copernicus. . 3739 

, Jupiter with, a little 

universe 1145 

of Mars discovered. . . . 1060 

, Non-luminous bodies 

may have brilliant 3223 

, Occultation of. of Jup- 
iter 3631 

SATISFACTION, Absolute, of 

senses 1961 

SATURN a Minor sun 3085 

as Seen by telescope ... 1 969 

SAUBA ANTS the Leat-cut- 

ters. . - 208 

SAUBA, Procession of. ants . . 1869 

SAUERMANN, Experiments 

of, on birds 1261 

SAVAGE Apprehends unity of 

Nature 3539 

Comnared with brute. . *2952 

, Conquest of Nature by. 593 

Evolution of tniml in a. 2208 

, How Nature mov*cs the *2953 

, Kills by poisoned 

thumb-nail 2971 

.Lamps of 1807 

Require.^ excitement.. . 511 

Suniasses brute *2954 

. (See also B.%RB-\iaAN.) 

SAVAGERY as Modern as 

civilization *2955 

, Vices of, not primeval. . 3642 

, Wretchedness of 378.8 

SAVAGES amidst Civiliaation 29o6 

, Comparative anatomy 

among. . 160 

Credited with abstract 

conceptions 2913 

Distort facts *2957 

, Dome.‘!tic life of *2958 

, Focxlot 1269 

. Freedom of, an illusion 1327 

Gain material for sci- 
ence 2992 

, Gods of, like them- 

selv^es 1390 

Had practical knowl- 
edge of anatomy 161 

, Inv^ention among 1751 

Lack mathematical fac- 
ulty 1713 

Learn agriculture. .... 122 

, Methods of counting 

among 677 

. Paternal government a 

bles.sing to 1396 

, Piet ures made by 233 

. Poor better fed than. . 408 

. Power of perception 

among 2543 

•, Pro61e portrait offends. 9 

, Sewing' among 3089 

— T", Smoke as a preserva- 
tive of food among 3131 

• , Treasure among — Gold 1391 

. Unconscious selection 

among .3046 

— , Virtue among 3647 

SAVING, Undesirable. of 

waste in body 1275 

SAWS Made of stone 2133 

i » Geology in mines of 373 

SAYING vs. Doing 899 


SCAB Attacks apples 1009 

SCAFFOLDING, Edifice un- 
seen till, is removed 965 

of Science *2959 

SCALE, Ascending, of hu- 
manity 1513 

SCALES of Fish or reptile 

sugTOst armor 229 

Used by primitive man. *2960 

SCALLOPS, Discovery of. . . . 2388 

SCANDINAVIA, Tropical ani- 
mals in 1536 

SCATTERING of Pack when 

on thin ice — Dogs 2946 

SCAVENGERS, Insects as. . . *2961 

of the Sea— Gulls *2962 

SCENERY of Greece 333 

SCENT, Ants tracking by. . . . 209 

, Keenness of, among 

Indians 3076 

, Wasps guided by 1684 

SCHEME, Individual life fit- 
ting into, of Nature 1889 

SCHOLAR, Artisan may be- 
come a 2.35 

, Many and dew convo- 
lutions in brain of. 651 

, Specters haunting a. 2677 

SCHOLASTICISM, Intellec- 
tual movement exploded . . 2759 

SCHOLASTICS, -Contempt of, 

for science 626 

SCHOOLMEN, Science and 

the 2969 

, Intolerance of the 1742 

SCHOOLS. Rival of cosmo- 
gony. 649 

. Technical, in Germany. 2991 

SCIENCE Accepts popular 

belief *2963 

, Accident utilized by 

man of 11 

, Accuracy of detail the 

charm of 18 

Adds glory to vi.sion of 

redemptiiui *2964 

, Advance in 81 

, Aflvance of, uninter- 
rupted 3412 

Advanced by Arabs.. . *2965 

Aided by photography. 250 

Aids agriculturist 1686-87 

, Anomalies of.. 182 

Application of, in the 

nineteenth century 473 

. Applied, is no special 

branen. . . *2970 

, Aristocracy or democ- 
racy as favoring 766 

, Aspiration of, limitless. 241 

, Astronomy a continu- 
ous 251 

, Attempt to shape to 

theory 3399 

, Bacon a martyr of 2089 

under Ban of church .. 1743 

at Beginning of nine- 
teenth century in Germany 3014 

, Beginnings of 349 

, Biblical, and biblical 

teaching 2841 

, Bigotry and 364 

Broadens estimate of 

universe *297.3 

, Bubbles as teachers of . 1933 

, Calmness of 416 

(Cannot account for con- 
sciousness 3103 

Cannot di.sprove theol- 
ogy *2974 

Cannot explain con- 

sciousne.ss 1967 

Cannot prove immor- 

talitv *2975 

, (^ause the highest work 

of, to find 438 

of Child-training needed 489 

, Commercial industry 

aids 2761 

, (Vmpensation in won- 
ders of 859 

, Conflict of religion and 3590 


SCIENCE Confronted with 

mystery *2976 

, Conquest of globe by . . 2610 

, Conquests of. .262, 594, *2977 

, Conquests of, for hu- 
manity 922 

, Contempt of scholastics 

for 626 

Counts the stars 3205 

Cultivated for its own 

sake *3013 

Cultivates orderly hab- 
its of thought 2199 

, Debt o? 740 

, Decision of, waits for 

facts 2740 

, Definition , gives of life . 1879 

Demands concentra- 
tion of human power 1156 

Demands a lifd beyond 

the senses *2978 

Demands the test of 

fact 3410 

Demonstrations of. . . . 1153 

Dependence of, on me- 
chanics 773 

Dependent on envir- 
onment *2979 

Despises tyrant 2461 

Destroying idolatry. . . *2980 

, Development of — As- 
tronomy 810-1 1 

, Development of — Ex- 
periment 807, 1148 

, Devotion to 818 

, Discovery of causes a 

part of 31 

, Discrimination of 861 

, Disregard of exactness 

of 1115 

, Distinctions of 821 

Does not control ac- 
tivities *2981 

Does not diminish sense 

of beauty 3066 

Does not include phil- 
osophy 3316 

Does not lessen wonders 3762 

Does not reach causes . 1859 

, Earne.stness of 926 

, Economic value of ... . *2983 

.Educational use of 

theories of 1975 

, Electric, recent.. 986 

, Ends and means in. . . . 1005 

— Enforces lesson of ex- 


perience 

, Enthusiasm for 

not Estimated by mere 

utility 

.Exactness of — the 

Foot-pound 

Exalted by religion . .. 

, Expectation of, verified 

, Experience the start- 
ing point of 

, Facts and theories of, 

to be di'^criminated 

, Faith of. . . 

Favors simplicity 

Finds no evidence of 


1793 

2653 

*2998 

2127 

.3011 

1135 

1143 

1182 

1195 

*2984 


spontaneous generation. .. 1343 

, Fi.xed limit.** of 1963 

Founded on faith *2985 

, Founders of physical . . 1320 

, Four pillars of *2986 

the Great expo.sit or . . . *3011 

Has always new worlds 

to conquer *2087 

Has no explanation of life 716 

lias no explanation of 

vital force 1916 

a Helper of religion. . . . 2870 

, Higher and lower or- 
ders of *2966 

, Hopefulness of . . 1507 

, Imagination in . ... 1574-77 

Increases healthfulness 

and safety 1934 

Increases human sus- 
tenance 1274 

Independent of philo- 
sophical theories *2988 
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SCIENCE, Industry and study 

of , 

, Insight into 

. Inspiration needed in . . 

. Instruction in 

Before instruments .... 

.lustifies practical sa- 
gacity 

in the Kitchen 

of Language 

. Law makes, po.ssible. . . 

, Laws of history like 

those of 

Leads out to the infin- 
ite 

Leni^.hens life. ....... 

I.,imited by an incal- 
culable element 

, Limits or natural 

, Limit. s of physical 

a Living reality 

, Lt>gic aids 

Looks toward future. . 

, Love of, combined with 

love of adventure. 

Make.s (lod sublime. . . 

Makes Nature not less 

grand 

Martyrs of — Bacon . . . 

, Martyrs of — The elder 

Pliny _ 

, Marvels of practical. . . 

, Mathematics ministers 

to all 

May yet mine for heat. 

Measured by Scripture 

Measures salmon’.s leap 

of Medicine developed 

botany 

, Method of 

.Mingling of religion 

with 

, Modern, the one great 

lesson of 

, Modern revivial of . . . . 

, Modern, i.s practical. . . 

, Mohammedan intoler- 
ance checks 

— and Morality — Evolu- 

tif>n 

and Morality unite .... 

Must master details. . . 

of Mystery 

a Mystery of 

, My.stery surrounds 

facts of 

of Nature 

, Nature of life unknown 

to 

Needs philosophy 

Neither proves nor de- 
nies a (lod 

, Niche of, unfilled 

, Omen of owl reversed 

hy 

, Ordinary canons of, 

fail 

Overcomes difficulties. 

, Paralyzed by intoler- 
ance 

, Patience and exactne.ss 

of-^lopernician ay.stem. . 

, Patience and exactness 

of — Halley’s comet 

, Patience and exactness 

of — Parallax 

, Patience and exactness 

of — Solar spectrum 

, Patience and exactness 

of — Species 

, Patience and exactness 

of — Spectrunvof Vega .... 

, Patience and exactness 

of — Spontaneous genera- 
tion 

. Persecution in name of 

. Per.eeverance of — Kep- 
ler 

.Perseverance of — 

Search for fo8.sils 

— ;-, Perseverance of — Tran- 
sit of Venus 

, Personal equation in . . 


1641 

2634 

1692 

♦2991 

*2972 

♦2993 

♦2982 

1832 

685 

1854 

1656 

1987 

2785 

♦2995 

1973 

*2967 

1982 

2308 

1600 

1387 

2344 

2089 

2090 
21 

2109 

1465 

363 

1121 

3016 

2166 

2866 

3548 

2075 

♦2994 

692 

2241 

2352 

394 

2335 

3044 

2339 

*2999 

1901 

♦2968 

♦2996 

2416 

2452 

1710 

♦3001 

1744 

3352 

2523 
2503 

2524 
2 26 
2625 


2522 

834 


2568 

2567 


2566 

1125 


SCIENCE Personifies forces. *3002 

, Perversion of 1277 

, Physical vs. Mental. . . ♦3003 

, Place of experiments 

in 2607 

, Poetry a form of . . . .*. 157 

.Poetry has existed 

without 2635 

, Poetry of 2636 

of Politics ♦30(M) 

, Popular belief founded 

on fact of 1607 

in its Practical bear- 
ings ♦2989 

, Practical interest of, 

to man *3004 

in Practical precaution 2729 

, Practical result of 143 

, Practical utility of . . . . *3005 

, Practise ahead of 3138 

, Practise of medicine a 

tc.stof 3413 

, Precision pf 2707-09 

. Premature Teaching of 1831 

in Presence of old mys- 
tery *2990 

, a Problem of 2737 

, Pr<>blemsof 3078 

, Progress characterizes 

true 2750 

, Progress of discovery 

in 21 

.Progress of 2756-58 

, Progress of, and pros- 
perity 2768 

, Prophecy in 2765 

. Qualities of investiga- 
tor of 2813 

.Questions for which, 

has no answer 2814 

, Rarely lcarnc<i after 

youth. ... . . . 835 

, Reconciliation of, with 

the Bible 2841 

, Religion and, not at 

variance 2863 

, Religion impregnable 

to 2864 

, Religion ministers to , . 494 

, Religion purified by. . . 301 1 

Replacing superstition *3006 

Requires imagination 

for research. . 1572 

.Research in — Arabs .. 2811 

, a Re.st from strife *2971 

, Retardetl by precon- 
ceived theory 3409 

Not a revelation of 

spiritual truth *2997 

Reverse.s popular e.sti- 

mate 912 

, Riches of 2919 

, Roma nee of *3007 

, Scaffolding of 2959 

and the Schoolmen . . . *2969 

.Seeming conflict of, 

and religion 590 

, Service of fire to 12.36 

, Service of microscope 

to 2172 

not Silenced by dognja 590 

, Similarity the founda- 
tion of 3109 

, the Sloth as known to. 60 

, Solicitude of, for hu- 
manity 2461 

, The Si>irit of 1762 

Springs from the search 

for causes 427 

r, Sp urious, of early 

Egypt ♦3008 

, Students of pure 3269 

, The Study of .591, 766, *3012 

Not to supersede 

poetry 2636 

, Superstition prevents 

study of 3329 

is Systematized knowl- 
edge *2992 

Teaches correct habits 

of observation, .r 2439 

Teaches naturalness of 

religion *3010 


SCIENCE Teaches need of 

faith 1197 

Teaches protection .... *3009 

, Theology opposed to. . 3385 

, Theology the highest. . , 3386 

, Theories corrected by 

advancin/5 3416 

, Theories in, perish. . . . 3893 

, Tragedy of 3396 

, Transcendentalism in 3456 

, Transition state of . . . . 3472 

.Triumph of 3485 

, True, will not confuse. 448 

.Truth of 218 

, Vicissitudes of a *3015 

, Visions of 3658 

, Way prepared by 851 

Will not discover too 

much 685 

Works to definite re- 
sults 2167 

. (Sec also Exactness 

OF Science.) 

SCIENCES. Alliance of 144 

.Bread-and-butter 2551 

, Convergence of, upon 

evolution 650 

, Correlation of 668 

, Evolution of lllO 

, Gradual development of 804 

, Growth of 239 

Help one another 844 

Interdependence of . . . *3016 

, One movement prevad- 

ingall 813 

, Unification of the 3510 

.Unity of the 3552 

SCIENTIFIC LAWS in Struc- 

ture of living organism. , 991 

SCIENTIFIC THEORIES, 

Formation of 1312 

SCIENTIFIC THEORY, Test 

of 3381 

SCIENTIST, Admission of 

Ger nan 965 

.Avowal^ by true, of 

change of view 1073 

.Candor of 418 

, Change of view of 93 

, Defines death 734 

, Dogmati.'^m of 896 

, Enthusiasm of young. . 1027 

Explains difficulty .... 236 

.Loyal to opposing 

Church >,... *3017 

, Must become as little 

child ♦SOIS 

, Qualification of great — 

Kepler 2812 

, Re.solution of 078 

, Theories abandoned by 

great 3387 

SCIENTISTS, Achievements 

of early. ■.■.•••• 2972 

As.snined infallibility.. 1647 

— — , the Iloubts of 3163 

, h>rors of 1058-78, 1466 

, Fallacies of 1263 

Foiled by a king • . ; • *301 9 

, Predictions of, falsified 13 

Head king’s riddle. . . *3020 

, Unanimity of, secures 

belief 3508 

SCINTILATION Affected by 

vapor in the air 3501 

Diminishes with alti- 
tude 3606 

of Stars — Explanation 

of .3220-21 

. (^e also Twink„lino.) 

SCISSORS-TAIL, Antics of. . 188 

SCOTLAND, Black cattle in. 45 

Spindle of Egypt in the 

H^hlands of 1644 

SCOTT Composing Waverley 

novels 3489 

Forgets novel after 

writing 2145 

, Vision of Byron seen 

after death by . 3293 

SCOURGE, Deliverer become a 769 
SCOUTS, Bee, select new 

home 2611 
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SCRAPERS, Grm of Eskimo’s 3443 
SCREECH-OWL, Servicea- 

bleness of the 2452 

SCREW Used by primitive 

man 2694 

SCREWS, Substitutes for, 

among American Indians. 3285 
SCRIPTURE, Agnostic agrees 

with 113 

, Enduring impressive- 
ness of 858 

, Importations into 3590 

, Science measured by. . 363 

, Theology not separated 

from Nature in 742 

Unites natural and su- 
pernatural 688 

, Seers of Old Testament 682 

SCULPTOR, Mind works as. . 3043 

SCULPTURE, Beginnings of 350 

, Earth, of primitive man 959 

.Greek *3022 

, Infancy of *3021 

SCUM and Mud most im- 
port ant part of filter 3596 

SEA, Aerial armies crossing. . 2422 

, Alps thrust up from the 475 

, Animals fixed to the 

floor of 167 

, Association of land and 333 

a Bond of union 2442 

, Butterflies at 3681 

, Continents washed into 

the 628 

, Darkness, cold and 

pressure in deep 727 

, Denial of life in deep . . 2355 

, Depth of the 241 

, Depths of, till lately 

unknown 2907 

, Division among fauna 

of the 887 

, Drifting pumice cover- 

• ing the 2440 

, Earth carried from 

mountain to 2929 

, Earthquakes originat- 
ing l)eneath *3023 

, Enormous pressure in 

deep 2720 

. Experiment illustrating 

pressure in deep 2722 

, Exploration of the deep 

1156, 2907 

, Eyes of animals of deep 1175 

, the Falcons of the 816 

, Fauna of the 2444 

, First proof of fauna of 

deep 2761 

. Gulls the scavengers 

of the 2962 

, Hills once under 1955 

. Icebergs emerge from 

under 1538 

.Illusion at 1556 

. Inland, strpprs once 

the b«>ttom of 3277 

, Inroads of. on coa.st . . . 458 

, Insects blown out to. . 3100 

, Interchange of land 


, Inundating land 3281 

, Land-building under. . 777 

Life di.scovered in deep 1894 

Made warmer by storm 1454 

, Mountain.s cast into . . - *3024 

, Organisms of deep, per- 
ish at surface 1007 

, Peculiar peril of fish of 

deem 1849 

.Permanency of 3401 

— 7—, Phosphorescence 


, Phosphorescence 

of echinodernes from deep . 3213 

■ Photography finds no 

sunlight in deep 2593 

, Hed prevalent in fauna 

of deep 2849 

, Rock marked by waves 

of vanished 852 

, Rocks rounded by 

waves of ancient 2934 


SEA of Sea- weed 3638 

.Sewage and garbage 

thrown into 3692 

, Stillness in deep 3229-30 

, No sunlight penetrates 

deep. . * 358 

.Temperature of the 

deep 3372 

, Temperatures differ in 

deep 3373 

, Unknown substance 

covers the 3639 

. (See also Ocean.) 

SEA-ANEMONE, Design in . . 787 

SEA-BIRDS Flying inland 

before earthquake 168 

SEA-BOTTOM, Chalk an an- 
cient 1089 

SEA-CAl^AIN, Intoxicated, 

killing sailors 1746 

SEA-GULL, Stomach of, 

changed by diet 1029 

SEA-LEVEL a Fluctuating 

line 629 

SEALING-WAX, Colors trans- 
ferred to 3505 

SEALS, Curiosity a trait of . . 709 

SEAMAN, Strange tale of . . . . 1570 

SEARCH fi .r Caii.MCs 426 

. Discovery by 1060 

, Discovery by persistent 1060 

, Fossils found after long 2567 

, Money wasted in vain, 

for coal 1357 

, Vain, for intra-mer- 

curian planet 2741 

SEAS, Dust on high 819 

, Exploration of geologic 1155 

. Light <»f pho.sphores- 

cence in t lie Banda 1 940 

Subject to man .571 

SEA-SALT, Soda from 2893 

SEA-SHELLS above High- 

water mark *3025 

, Limestone composed 

of 3442 

SEASHORE, Sand - colored 

lizard on ... 2183 

SEASON, Ne.sting, cau.se of 

migration of birds 434 

SEASONS no Longer control 

marriage 1202 

. Religion may be lim- 
ited to 3087 

, Warm. in Arctic regions 3278 

SEAT, Mystery of the, of the 

soul 2329 

SEA-WAVES upon I^and *3026 

SEA-WEED, the Sea of 3638 

SECLUSION a Remedy for 

.Irunkenness.. . 141 

of Women *3027 

SECOND, .\str<niomy de- 
pends upon fractions of a . . 1113 

SECOND CAUSES, God works 

through 1388 

SECRET of Comets discov- 
ered *3029 

of Idolatry .. 2575 

, Selection the, of artist's 

power 238 

SECRETION, Antiseptic 

power of. of sun-dew 1268 

, Copiou.s, of sun-<lew leaf 54 

SECRETIVENESS towards 

Sujieriors *.3028 

SECRETS of Nature 2373 

Revealed *3030 

SECURITY from Infection . . *3032 

by Precaution *3031 

SEDGE Distributed by man. . 2029 

, Seeds of. borne by w'ind 

andw’ave 3711 

SEED, Abundant production 

of 2798 

Cast upon the waters. . 3711 

.Grows as distributers 

of 702 

, Dandelion 44 

, Germ a 1 362 

, One, among thousands 

grows 3693 

, Store of nutriment in.. 3237 


SEED-BOATS, Seeds of sedge 

enclosed in 3711 

SEED-DISPERSAL by Ani- 
mals *3039 

by Birds *.3035 

of Catapult fruit *3036 

, Contrivances for 180 

Gives new start in life. . *3033 

, Gradual 872 

, IRK>ks and spines for , . 165 

by River.s *3038 

of Hu.ssian thi.stle *30.34 

— of Willow and poplar. . *3037 

SEED-DISTRIBUTER, Man 

as a 2029 

Rolled by wind 3034 

SEED-DISTRIBUTERS, Ani- 
mals as 645,3039 

SEEDLINGS Destroyed by 

slugs. 798 

SEEDS, Animals t ran. sporting 180 

Biding their time 2379 

, Birils aw di.stributers of. 165 

Buried by worms *3040 

De>tri»yed by weevils. . ■ 798 

Distribution of by man 2029 

, Distribution of by wind 884 

of Egypt 983-84 

Flung afar .3036 

as Food 1270 

, Locust, borne by w'ind.. 3479 

Numerous, <>f orchid 3693 

, Profu.sion of *3041 

, Shot as from thumb 

and finger 645 

, Spurious, sold to trav- 
elers in Egypt 984 

Transported by stages.. 3479 

'transported in mud. , . 3039 

.Waste of 3694 

of Willow and poplar. . 3037 

. Wind-borne . .884. 3729, 3742 

SEEING Without perceiving . *3042 
, Teaching not a substi- 
tute for • 3363 

SEERS of the Old Testament. 682 
SELECTION, Accumulative. . 2042 

.Artificial contrasted 

w’ith natural 42 

..Vrtificial, the magi- 
cian's wand *3045 

— — Artificial, among sav- 
ages *3046 

— , Benefit «)f animals in- 
creased by 2052 

, Evolution involves 

more than natural 1100 

Implies rejection 3047 

, Natural, personified. .. 3050 

, Natural, unexplained.. 1667 

; the Office of con- 
sciousness 491 

a Property of life *3044 

, Qualities needed for 

successful 2539 

Requires superhuman 

wisdom *3053 

the Secret of artist’s 

power 238 

among Simultaneous 

possibilities *3043 

, Spencer accepts natu- 
ral ‘ 468 

. Varieties must precede. 3608 

SELECTION, NATURAL, As- 
sumed to be without a plan 42 

, not a (’’ause *3049 

by Elemental forces. . . *3052 

not Explanation of 

beauty 1425 

in Man devoted to 

mind *3048 

Personified *3050 

of Physical variations.. 3051 

to be Superseded 2071 

Surpasses human 2378 

Will not explain man . . *3061 

. (See also N.\TrH.\L 

Selection; Sf.i.kctiox.) 

SELF, Clothing is almost part 

of 1158 

, Family and home part 

of 1199 
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SELF* Man s social 2078 

in Relation to envir- 
onment ♦SOSS 

, Supreme interest in. . . . *3054 

SELF-ADJUSTMENT to Heat 

or cold 561 

SELF-CONTEMPLATION a 

Wonderful power 2046 

SELF-CONTROL Destroyed 

by indulgence of passion. . . 1333 

SE L F-CR E AT I O N, Organ- 
isms invested with power of 3050 
SELF-DEVOTION defies anal- 
ysis 2783 

SELF-DISCIPLINE, Improve- 
ment by 2816 

SELF-FERTILIZATION of 

Orchids prevented 1627 

SELFISHNESS in Animal life. *3057 
Disguised as spirit- 
uality *3056 

on the Sea *3058 

SELF-LUMINOUSN^ of 
the Ether held by Ionic 

philosophers 1084 

SELF-PRESERVATION, Ac- 
tion of living things tends to 1880 
SELF-RELIANCE to be fos- 
tered 1764 

SELF-RESPECT Abandoned 

by intemperate woman. .. . 1731 

SELF-SACRIFICE of a Flow- 
er *3059 

SELF-SEEKING Fulfills wide 

design 105 

. True spiritual 3056 

SELVES, Each person sev- 
eral 3065 

. Men discriminate be- 
tween their own different. . 1635 

SENNIT, The, of Oceanica.. . . 365 

SENSATION, Brain may be 

destroyed before, reaches it 737 

, Judgment of intensity 

of 1782 

Leaves its trace 960 

. Minute differences of . . 812 

not Motion 2263 

of Movement of station- 
ary objects 1559 

the Mystery of life .... 758 

, Preoccupation by im- 
mediate 2229 

Requires time for , 

transmission *3060 

a Sufficient guide in 

habit 1603 

. Time occupied by 3437 

an Ultimate fact of life. 1919 

. Unvarying, u n p e r - 

ceived 603 

SENSATIONS, Acute or mas- 
sive *3061 

, Bodily processes a f - 

fectedby 3519 

, Habitual, ignored 1609 

Without idea.s 1925 

Increased by attention. *3062 

. Light and sound not 

mere 1927 

not to be Measured 

numerically *3063 

More vivid after re- 

mis.^ion 2406 

of Normal conscious- 
ness to be trusted *3064 

SENSE, ^Esthetic, in animals 2628 

, Common . of a child. . . . 1189 

of Beauty not dimin- 
ished by science *3066 

of Direction not a blind 

instinct 1867 

of Direction in bees. . . . 837 

of Direction destroyed 

by snow 2559 

of Duration — Unoccu- 
pied t imc *3067 

of Duration relative. . . 1878 

Emotional thrill gives, 

of reality 1130 

— of Hearing in bees 1449 

. Height gives, of exal- 
tation 3625 


SENSE of Ignorance a law of 

man's being *3068 

of Ignorance rouses de- 
sire to know 217 

of Insecurity from 

earthquake 1689 

, Muscular, of equilib- 
rium 724 

, One, called to verify 

another 213 

, Organs of — Ants 2476 

of Ownership essential.. 2495 

of Property mani- 
fested by dogs *3069 

, Refraction enhances, 

of vastness 2854 

. Religion more than, of 

dependence 2867 

of Smell in brute and 

man 3077 

, Spirit not revealed to . . 1903 

oi the Sublime 2605 

of Touch in wodihs .... 3446 

of Void from lack of 

customary eound 3664 

SENSE-IMPRESSIONS, Com- 
bination and interpreta- 
tion of *3065 

SENSE-PERCEPTION. Intel- 
lect rallies from shock be- 
fore 2676 

SENSE-PERCEPTIONS Act 

one at a time *3070 

SENSES, Acute, of insects. .. 1684 

, Assumed fallacy of 307 1 

.Conflict of *3072 

, Development of 812 

, Different 245 

to Extend their range. . *3078 

. Imperfection of human 1589 

, Judgment needed to 

interpret *3073 

, Keenness of, in savages *3074 

Never confu.Hed 2408 

, Relative acuteness of — 

Keenne.ss of scent *3075-77 

, Science demands a life 

beyond that of the 2978 

SENSIBILITY. Activity vs. . . 1613 

Changeable *3079 

SENSITIVENESS. Limit of, 

in retina 1958 

of Plants to light *3080 

Specialized *3081 

, Unnatural, in hy,steria. 3062 

SENTENCE of Death 90 

SENTENCES, Intervals be- 
tween, full of meaning .... 2917 

SENTIMENT without Action 

pernicious *3082 

of the Human race. . . . 409 

SENTIMENTALITY, Mon- 
sters of 2237 

SEPARATE INDUSTRY vs. 

Gregarious indu.stry 1644 

SEPARATENESS of the Deity 1 386 

of Sub-kingdoms of 

anirnal.s *3083 

SEPARATION nf Theology 

from Nature 742 

SEPULCHRES, Spaniards 

“ building their own" 2557 

SEQUOIA, Lakes resembling. 1806 

. (Sw also Redwood.) 

SEQUOIAS, Age of 109 

, Isolation of 1776 

SERIES, Choice through, of 

comparisons 492 

SERPENT a.s an Emblem of 

Eternity 2943 

, Folly and wi.stlom of. . . 169 

SERPENTS Credited with 

spontaneous generation... . 1056 

, Rudimentary legs of. . . 1954 

, Terror the inspiration 

to worship of 2943 

. (See al.so Snakes.) 

SERVANT, Fire a, of man , . . 1236 

SERVANTS and Masters 3028 

SERVICE of Amateurs *3084 

of Fire to .science 1236 

of Great to small *3085 

of Microscope 2172 


SERVICE. Reciprocal, of 

plants and animals *3086 

. (See also Work.) 

SERVICEABLENESS of 

Screech-owl 2452 

SETTING of the Memory.. . .*. *3087 
SEVERANCE of Theology 

from Nature 742 

SEVERITY of the North *3088 

SEWAGE, Bacterial treat- 
ment of 306 

and Garbage thrown 

into sea 3692 

, Oysters fattened on . . . 623 

SEWER, Effect of, gas 3662 

SEWING of primitive woman *3090 

among Savages *3089 

SEX Binds units into unity . . *3092 

, Differentiation of *3093 

and Division of labor. . *3091 

, Generations of single . . 2509 

, Morality not a matter 

of 2247 

, Psychical attributes of. 3756 

of Soul *3094 

, the Unmechanical .... 3769 

SEXES, Equality of the 2646 

SHADE and Light 2541 

SHADES Varied in different 

surroundings 46 


SHADOOF, Egyptian 1298 

SHADOW, Darkening of, in- 
creases light 824 

, Nature painted in 2372 

Seems substance in 


SHAKESPEARE Potential in 

fires of sun 1099 

SELAM Immortality of grate- 
ful remembrance 1586 

SHAME of Surpassing all but 

one 3331 

SHAPE, Changes in, of earth. 475 

, Mountains carved into. 430 

of Objects discovered 

by worms 3446 

SHAPES, Artist's selection of 238 
SHARK, Knives of teeth of . . 


Remora clinging to. . . . 657 

SHATTERING of Scholastic 

dictum 1149 

SHEARS Made of stone 2133 

SHEEP Attacked by parrot . 464 

, Domestication of 900 

, Embryos of, indistin- 
guishable 803 

Learn migration 1489 

, Recovery of lost 1725 

, Shepherd knows indi- 
vidual. . 3622 

. Submi.ssion of 179 

, Wool of the, increased 

by .select .on 20.52 

SHEEP-STEALING, Dis- 
tinction scorned regarding 880 
SHEEPS' WOOL Replaced 

Iw hair 521 

SHELL Compared with crys- 
tal 1886 

, Snake .sawed by Arma- 
dillo with its 3720 

, Strength of, adapted to 

waves 3252 

, Young bird in, knows 

warning cry 1215 

SHELLEY, Lines of, on Mt. 

Blanc 2631 

SHELL- FISH Credited with 

spontaneous generation . . . 1056 

SHELL-MOUNDS, Builders 

of, not cannibals. 419 

, Builders of, without ag- 

jciculture 2073 

, Domestic life of build- 
ers of . . . . s 2065 

, Human occupation of, 

proved 861 

SHELLS Important in chro- 


nology T.WWO 

, Lessons in 2376 

Perforated for orna- 
ments by cave-dwellers . . . 2862 
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SHELLS in Primitive needle- 
work 3368 

Unchanged through 

centuries ♦3097 

. Use of. for tools limited 2133 

SHELTER, Man seeks 3284 

of Parasite 2604 

SHEPHERD Knows indi- 
vidual sheep 3622 

SHEPHERD DOG, Intelli- 
gence of 1486, 1725 

SHIP of Desert — Camel 2062 

— — in South sea — Butter- 
flies on 3679 

— , of the Wilderness — 

American ostrich 2492 

SHIPS Converted into junks . 746 

Driven inland 3026 

SHIPWRECK for Insurance 3058 

.Layman helpless at . . . 3591 

SHOCK, Depth of earthquake 778 

of Earthquake and 

eruption of volcano simul- 
taneous 3666 

, Intellect rallies from. . 2676 

, Lapse of memory under 2144 

Transmitted — Earth- 
quake *3098-99 

SHOCKS Limited by moun- 
tain ranges 2276 

SHOES, Pressure of. unno- 
ticed 1609 

SHOOTING-STARS, Courses 

of 1850 

SHORE, Bird.s and in.sects 

blown off 2666 

, I nhospitable *3100 

.Wave heaved on, by 

earthquake 3098 

SHOWER of Stars 2264 

of Volcanic ashes *3107 

SHRIKE, Bill and foot of. . . . 3521 

a Butcher among song- 

.bird.s 3521 

, ^>litary life of 3521 

SHRINE, Science a, of deity. 2416 
SHRINKAGE, Loss involves 

scorning, of ourselves 1605 

SHROUD, Larva .spinning its 2546 
SHYNESS, Stage-fright and. 1216 
SIBERIA. Extinct animalsof 519,520 

, Gliiciers unknown in 

coldest . 681 

, Mammoth discovered in 740 

. Tropical animals in.. . . 1536 

SICILY, Ruin of Athenian 

army in 3324 

SICKLE, the Stone 351 

SICKNESS, “the Mountain" 573 
SIDE, Emulation has a noble 1003 
SIDES, Rows of lights on, of 

deep-sea fish 1948 

SIDOfl, Mariners of 2394 

SIGHT Among astronomers. . 3070 

, Color changed as effect 

of 461 

Does not reveal solid- 
ity 3142 

not Explainetl by mech- 
anism *3103 

, Illusions of 1565 

, Lack of 563 

, Mu.scles respond to ... . 295 

, Sensations of 3061 

and Sound 245 

, Souml lagging after. . . . 3152 

and Touch not equiv- 
alent *3102 

. Wasps guided by 1684 

SIGN, Gravitation, of unity . 1401 

, Light a sign of unity. . 1930 

,Zero, use of a. for noth- 
ing ,3708 

SIGNAL, Officer awakes at 

the word 2671 

SIGNAL LAMPS, Celestial . . . 3200 

SIGNALS, Colors as warning. 722 
. (See also Danger Sig- 
nals.) 

SIGNAL SERVICE, Most per- 
fect triumphs 658 

SIGNIFICATION of Signs 
learned by deaf-mutes *3104 


SIGNS Awaken correspond- 
ing idea 3457 

, Language a system of 

arbitrary 3175 

, Natural, understood 

by all races of men. 1825 

, Signification of, learned 

by deaJf-mutes 3104 

SILENCE, Activities in 2745 

, Ice-cliffs seem to fall in 3152 

, Mother-bird seeks pro- 
tection in 820 

Produced by interfer- 
ing sounds *3106 

in Vacuum *3105 

SILK, Fluid, hardened by 

exposure 3723 

, Pasteur saves, culture. 2983 

SILK-WORM, Parasite and. 2505 

, Plague affecting 696 

SILK-WORMS, Contagion 

among 622 

, Pasteurfmd 2712 

SILVER Recovered from cop- 
per plate 2155 

Sinks into copper 215.5 

SIMILARITY, Association by *3107 

of Ckmditions produces 

different results 581 

of Effects from oppo- 
site extremes 1172 

the Foundation of sci- 
ence *3109 

of Inventions *3108 

— ■ — in Structure.. 3617 

, Volcanic eruptions. . . . 823 

SIMILE of Plato 2008 

SIMPLICITY. Apparent, de- 
lusive 3334 

, Loss of primitive 1990 

of Method *3110 

, Mounds impressive 

in 2010 

of Nature spoiled 2343 

, Science favors 2984 

of Scientific discovery. *31 11-12 

, Truth overlooked be- 

cau.se of 3502 

.Value of 3597 

SIN, Spiritual life resists 1900 

SINEW Dainty thread in 

primitive n^dle-work. . . . 3358 

a Substitute for nails 

and screws 3285 

SINGING Pleasure to song- 
birds *3113 

SINGLENESS of Theory 

sought in medicine *3114 

SIRIUS Atten<Ied by a dark- 
ened .sun 456 

, Change of color of 546 

Equal to many suns 

like ours 1373 

, Minute displacement of 1122 

, Spectrum of 994 

SISTER, Devot ion of a 1346 

SITES, Nest.s rebuilt on same 2411 
SITUATION, Protection va- 
ried with 750 

SIZE of Cell 447 

, Intelligence not limited 

by, of brain 51 

.Mental power not 

measured by, of brain 2186 

, Minute, of germs. ..... 1372 

, Power not proportion- 
ed to 2663 

.Real and apparent, of 

objects. .• 3654 

, Rel.nlive, of microscop- 
ic objects *3115 

, Relative, of sun and 

planets 1437 

, R elative , of sun-.spots . *3116 

, Vast, of whale 61 

SKATING to be Learned in 

.summer 2746 

SKELETON Adorned with 

jewels — Pompeii . *3117 

, Mould of, preserved in 

rock 425 

, the Plan of the verte- 
brate 3538 


SKEPTICISM Carried to ab- 
surdity 904 

, Psychological, contra- 
dicts itself *3118 

SKETCH of Creative purpose *3119 

of Nebular hypothesis . 3403 

SKIES, (Change of, in south- 
ern climes 467 

Reddened by reflection 920 

, Study of southern 3211 

SKILL, Body a wonderful 

contrivance of creative. . . . 388 

of Cat with mechanical 

contrivances 1723 

not (Coextensive with 

knowledge 3397 

in Making axes from 

stone. 302 

of Primitive man in 

stone-working *3120 

, Triumphs of mechan- 
ical 3490 

SKIN, Irritation of, by sun- 
shine 1769 

SKINS as Clothing *3121 

SKULL as Described by an- 
thropologist 1647 

, no Mark of degrada- 
tion in Engis 3122 

, Neanderthal, thorough- 
ly human • 2060 

, Prehistoric, might have 

belonged to philosopher. . . *3122 

.Sight of, quickened 

brain-pulse 33 

SKUNK, Popular fiction 

about the 2347 

Sin, Armies seen battling in 

the 3320 

, Artificial . . 384. 526, 540, *3123 

, Cloudlc.ss. contain.s dust *3124 

, Color of the 539 

Combines all colors.. . . *3125 

, Fall of stones from .... 1063 

, Fine particles make 

blue of 539 

, Higher mountains give 

purer 3220 

, Italian 526 

, the Polar star changes 

place in 3651 

, Unbroken blue of 1511 

SLAC^KING, Heat stored in 

lime returned in 612 

SLAUGHTER of Birds un- 
perceived 1620 

. (See also Destruction.) 

SLAV vs.German in education 1829 
SLAVE, Moral freeman v.s. 

moral 1.328 

SLAVE-HOLDING Among 

ants 714, 1722, 2937,3126 

SLAVERY to Barbarous cus- 

tom.‘< 1.327 

, Curse of 714 

Degrades masters *3126 

SLAVES of Ants 1722 

SLEEP Changed to death . . . 794 

.('onsciousne.ss! persist sin 607 

, Leaves vert ical in 1 842 

, Mystery of 2328 

.Phenomena of. .300-01, 2671 

, of Plant .s — Life depend- 
ent on 1874 

of Plants, purpose of . . *3127 

of Plants — Protection 

by 2778 

— — of Plants mentioned by 

mcdiaev’al author 763 

Proves dependence of 

mind on body 2138 

the Repose of brain 

*3128-29 

, Time-keeping in 3440 

SLEIGHT OF ^ND, Hou- 

din’s mastery of 69 

SLOPE, Snow-line highest on 

northern, of Himalayas. . . 2912 

SLOPES, Southern and north- 
ern, of mountains com- 
pared 1957 

SLOTH, as C'haracterized by 

Buffon 385 
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SLOTH as Known to science . 60 

at Night, in South 

America 2420 

SLOWNESS of Action of ti- 
tanic forces *3130 

of Growth of Theory. 3391 

of Growth through pro- 
tracted observation 258 

SLUGS Destroy seedlings . . . 798 

SMALL* Great and, in bal- 
anced movement 1437 

SMELL Almost useless to 

man 3077 

Important to most an- 
imals 3077 

SMITH, ADAM, Theories of, 

a hindrance 1515 

SMOKE, Clouds of darkness 

resemble 857 

, as a Preservative of 

food *3131 

, Same column of, blue 

and red 1840 

SNAKE Sawed by Armadillo 3720 
SNAKES Eaten by savages. . 1269 

. (See also Sekpknts.) 

SNARE, Faculty becomes a. 1179 

.Unity a 3529 

SNARES Provide man food. . 1714 

SNIPE. Migratitm of 2174 

SNOW, Alpine flowers amid. . 382 

Breaking up rocks. . . . 298 

Carved mountains into 

shape 430 

, Frost and, powerless to 

destroy bacilli 3661 

, Granular, or Ndvd 918 

Holds water in store. . *3*32 

Increases thirst 3419 

, Lightness of 3709 

, Limit of “perpetual”.. 1957 

.Meaning of “perpet- 
ual” 2280 

, Melting, congealed on 

trees 1543 

, Perils of 25,59 

, Protection of plants by 2773 

.Regelation of ‘ 2947 

, Solidification of 2947 

SNOW-CRYSTALS, Forma- 
tion of 1300 

. Mathematics in 2107 

on Mountain tops *3133 

SNOWDROP, Earth en- 

li.sted to hold the 1439 

SNOWFIELDS, Thirst in Arc- 

tic 1173 

SNOWFLAKES Blossoms 

of the frost 383 

. Seeds scattered like . . 3037 

SNOW-LINE, Highest under 

equator 1957 

on Himalayas 2912 

SNOWSHOES, Grou.se pro- 
vided with 64 

.Perfected 78 

SNOW-STORM, Humming 

Viirds in 1518 

SOAP-BUBBLE a Utensil of 

science *3134 

SOAP-BUBBLES, Newton • 

blowing .548 

SOCIABILITY in Hibernation 3697 

a Protection *3135 

SOCIAL, THE, Personal sac- • 

rificed for 2941 

SOCIAL LAWS, Knowledge 

of, rudimentary 3000 

, Increasing knowledge of 2644 

SOCIAL LIFE Depends on 

motherhoixl 1910 

SOCIAL ORDER, Prosperity 

made possible by 2767 

SOCIAL PROGRESS, Intel- 
lectual beliefs direct 2759 

SOCIAL SELF, Man’s, de- 
pends on recognition 2078 

SOCIETIES, Power of volun- 
tary 246 

SOCIETY, the Corrective of, 

a necessity 724 

, Disorders of 869 

an Evolution ..... . . 1094 


SOCIETY, Family the unit of 1203 

, Man dependent on ... . *3136 

, Pre-eminence in 1911 

, Revolutionary action in 707 

. Royal,, in time of 

Charles 1 1 2984 

SOCIOLOGY. Difficulty of 

study of 834 

, Positivi.sm would as- 
sign , to a caste 834 

SOCRATES, P.sychology ex- 
plaining 2783 

SODA from Sea-salt 2893 

SODIUM Extracted from 

common salt 3588 

Ffiund in spectrum of 

a comet 3558 

in the Sun 3488 

SOIL, Bacteria restore nitro- 
gen to the . . . 1988 

. Di.sease germs living in, 

sixteen years. , . . g| 3374 

a Factor in producing 

germs of malaria . 3472 

, Home market permits 

restoration of 1157 

. Insectivorous plants 

flouri.sh in p(3or 562 

, New, plants prepare. . , 1917 

. Nitrogen fixed in, for 

plants 242,5 

Piled up by worms. . . . *31,37 

, Plants die in sterilized.. 1224 

, Plants thrive in new. . . 1009 

.Preparation of, by 

worms 1917, 3785 

in Relation to disease . . 3658 

, Saprophytes in 748 

Treated to avoid frost. . 3005 

, Vitality of the 1224 

. Vitality of typhoid ba- 
cillus in 3661 

SOILS, the Fertilization of 120 

, Exhaust ion of *.3138 

Fertilized by bacteria *3 139-40 

. Purification of polluted 2468 

SOLAR FLAMES, Size and 

color of 1610 

SOLAR SYSTEM an Evolu- 
tion 1094 

, Isolation of 1777 

not a Model of the uni- 
verse 3612 

, Motion of 3290 

.Movement through 

space of 2283 

, New centering of, by 

Copernicus 291.5 

SOLDER. Melting power of . 182 

SOLDIER, In.sensibility of, to 

pain 3150 

SOLDIERS, Skeletons of, in 

.stocks — Pompeii 3117 

SOLID, Ether has properties 

of a 2459 

, Heat makes the differ- 
ence between, and liquid. . 1021 

, Luminiferous ether a 3,5,59 

, a New, interpo.sed, scat- 
ters darkness 1932 

SOLIDIFICATION of Alpine 

snow 2993 

SOLIDITY Deceptive *3141 

not Revealed by sight. . *3142 

SOLIDS Conquered by yield- 
ing fluids *.314,3 

, Evaporation of 3540 

.Pathways for light 

through *. . . . 2521 

SOLITUDE the Terror of in- 
fancy • . . . . *3144 

SOLOMON, Confirmation of 

observation of 1397 

, Statement of, verified . 207 

SON Begins where father ends 1821 

, Language gives, father’s 

knowledge 1821 

Worthy succesror to 

honored father 1482 

SONG-BIRD, Notes of, tuned 

to motion 2427 

SONG-BIRDS, 'the Shrike a 
butcher among 3521 


SONG-BIRDS, Singing a 

pleasure to 

SORROW Exaggerated in 

memory 

, Great, quickly seems 

old 

Recalls memory of ... . 

. ( See also Suffehino. ) 

SOUL, Adjustment of 

, Anthropomorphism re- 
fers to 

, Beauty ^and harmony 

in the 

, Body without a 

, Body the vehicle of the. 

, Capacity of, for God . . . 

as Cause of motion .... 

not a Combination of 

atoms 

, Dependence of, on God. 

as Directing agent in 

body 

, Disease dealt with as a 

function of a 

Engraving results on 

brain 

, Hypothesis of a, sat- 
isfies 

. Kinship w'ith beasts 

cannot satisfy 

. Mobility of 

not Motive power in 

body 

, Mystery of the seat of 

the 

, Phy.sical science never 

satisfies 

, Psychology without a. 

, Reality of the human . . 

, Sex of 

in Stone 

, Sublimity an attribute 

of the 

Triumphs over body. . . 

“SOUL OF LIFE” the Sup- 
posed vital force 

SOUND .Always in the ear, 

never heard 

, Analogies of, and light. 

Causes terror 

Demands a medium.. . 

, Ear tells only of 

Kx ist s as wave 

lijigging after sight .... 

Not more .sensation.. . . 

. .Motion of light differs 

frf>mthatof 

, Pitch of, an<I color of 

light 

Quenches other 

. Sensations of 

, Sense of void from lack 

of 

, Light and 

, Slow reverberations of. 

, Speed t>f 

. Types of. and flame. . . . 

. Waves of 

. From Waves of, to light 

BOUNDLESSNESS of Depths 

of spaee . 

SOUNDS. Atmosphere in 
strata would destroy pitch 

of 

SOUND-TRANSMISSION at 

Volcanic eruption 

SOUND-WAVES, Acquain- 
tance with phenfimena of . 

. Interference of 

SOUP.Quality of a 

. Appetizing, more nu- 
tritious 

— • — . Bone, not nutritious. . 
SOURCE, Apparent strength, 

of weakness 

of Difficulty in memory 

, Friction an inexhaust- 
ible, of heat 

. Helplessness a, of power 

, Impulsiveness a. of 

power 

, Lanprui^e A. of ms^th. . 

of Life infected 


3113 

1781 

3255 

*3146 

76 

184 

320 

1429 

509 

*3149 

3146 

609 

772 

2005 

862 

651 

1523 

1784 

2624 

2005 

2329 

1973 

*3148 

2828 

3094 

*3146 

.3276 

*31.50 

*3147 

602 

3106 

*3151 

3105 

2408 

1927 

*3152 

1927 

1947 

67<» 

*315.3 

3061 

Stir. 1 
215 
3152 
1313 
2975 
*31.54 
1160 

3242 


276 

267 

79 

3153 

653 

♦1271 

*1261 

1131 

1179 

1456 

M72 

2659 

1813 

1904 
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SPECTRUM ANALYSIS of 

Metals ♦3169 

of Stars 3201 

, Theory of, applied 3402 

, Universal acceptance 

of 3508 

SPECULATION Concerning 

primeval religion 2869 

Confirmed by observa- 
tion *3171 

, Ceological , . . *3172 

, Precariousness of *3173 

SPEECH, Changes in 2731 

, A figure of 711 

, Limitations of onomato- 

poetic *3175 

, Loss of power of — 

Aphasia *3174, 3449 

, Marvelous endowment 

of 240 

, Metaphors a necessity 

of scientific 2158 

, Mind develops by 2198 

, Progress transmitted by 1818 

, Purpose underlying . . . *3176 

vs. Writing 1816 

SPEED of (Mrrent 3523 

.Electricity and, of 

thought 3633 

of Horses increased 

by selection 2052 

, Maximum, reached.. . . 3480 

of Mental action *3179 

of Nerve action *3178 

of Sound 1313 

— 2 — a Safeguard *3177 

— ■ — , Spectroscope measures 876 

of Tortoise measured. . *3180 

of Travel *3181 

. (See also Light; 

VELOriTV.) 

SPENCER Accepts natural 

selection 468 

, Formula of, in psychol- 
ogy 1110 

SPHERE, The crystal — An- 
cient conception of heavens 3626 

, Crystal — Fixed stars.. 3646 

, Crystal, still the con- 
ception of the Middle Ages 3404 

, Each form of greatness 

has its own 1613 

SPHERES, Concentric 3404 

, Mu.«>ic of the 3405 

. Stars supposed .set in 

crystal 3405 

SPHEX, Limited intelligence 

of 169 

SPIDER as Aeronaut 96 

of Brazil 369 

Diving 1704 

, Gos.samer, floating in 

air 3678 

-, Home of the trap-door . 923 

, Ingenuity of a 1672 

— ; — , Knowledge (if mechan- 

ic.s among 3724 

, Nocturnal instinct of 

the 1703 

and Wa.sp 782 

, Weaving of 3723 

. (See also Hunting- 

si* i n e k ; T R A p - D o o K 
^ Spider; Water-spider.) 
%PIDER-MONKEY the High- 

e.st in the New World 211 

SPIDERS, Common 2548 

Resembling leaves. . . . 2771 

SPIKES, Marginal, of Venus’ 

fly-trap 3577 

SPINDLE of Egypt in high- 
lands of Scotland 1644 

SPINDLES, Fly-wheel for, in 

ancient America 3727 

SPINNING Unable to keep 

pace with weaving 1754 

SPINNING JENNY, Invention 

of 1754 

SPINNING WHEEL, Ancient 

and modern 1644 

SPIRES, Towers, pinnacle.^ 

and. of ice 3447 

SPIRIT of Association 246 


613 

*3156 

1944 

637 

637 

3707 

337 

898 


593 

1461 

2240 

2818 


SOURCE, Plato finds matter, 

ofevil 2316 

, Pollution of the 2645 

, Protective mimicry a, 

of confidence 2250 

, Sun the, of earth’s life. . 3303 

, Sun the. of plant-life . . 1936 

, Sun the, of terrestrial 

energy .33J12 

of the Sun ’.s heat *3155 

, Sun’s heat, of terre.s- 

trial motion 

of the Winds 

SOURCES, Varied, of light 
SOUTH AFRICA, Heat and 

cold in 

.Travels in 

SOUTH AMERICA, ('actus in 

, Innumerable variety of 

orchids in 

, Native dogs of 

. Steppes of 2854 

SOUTH SEA, House and feast 

in. Islands 

SPACE, Absolute zero of ... . 

, the Chill of e.ele.stial. . . . 

Draining plants of heat 

, Eartldy e 1 e in e n t s 

widel.v difTerent in 995 

, Father r>ervading 1084 

, I^xalted ideas of . ... 877 

Frilled with luminifer- 
ous ether *3157 

Full (»f meteorites 2160 

.Gravitation holds 

through 3556 

Immeasurable 3160 

Impenetrable *3158 

, Infinite, not religious. 1655 

, Infinity of ... . 1971. *3159-60 

. Intense plea.sure annuls 3420 

.Journey of birds 

• through trackless 1778 

, Light once believed to 

pass instantly through 

, Light pervades all. . . . . 

, Ijocation of objects in., 

, Man loves to divide . . . 

, Man’s thought sweeps 

all ^ 

.Material .supplied to 

earth from *3161 

, Matter from. . 933 

, Matter in, and time ... 2118 

— ; — Must be conceived as 

infinite 

. ( )p“n. for pla.vgroiind.. 

,()ur system but a cor- 
ner of 

, Hays sent across a 

measured .• • • • 3630 

, Relation of consciou.s- 

ness to . 

, Slight inaccuracy vit- 
iates re.Miilts in 

, Soundle.ssne.ss of 

.Sun’s heat poured 

through empty 3695 

and Time infinite 1654 

Writing across 

SPACES, Ceie.^tial. cool plan- 
ets. . 

— I/ight nas.'ics unchanged 

through aoysmal 1942 

— ^ — , Matters from celestial, 

in at inosphere 3124 

SPAN as a Unit of measure- 
ment 

SPANIARDS “Building their 

own .sepulchres" 255 

SPAR, Iceland, refracting 

lijriit 

SPARK Produces conflagra- 
tion 

SPARROW, Destruction of 

the 

, the Shrike ha.s foot oL . 

SPARROW-HAWK Devours 

dest royer.s of crops 2769 

SPARROWS, Migration of. . . ‘ 

Young, learn timidity. . 
SPARTA, Precious metals 
banished from 791 


1068 

1930 

1979 

2483 

2985 


lo.ig 

171 


119; 


2329 


1050 

S24'2 


3789 

2613 


2129 


2853 

976 


1620 

3521 


2174 

3441 


SPARTACUS in Vesuvius. . . . 2054 

SPECIALIST, Narrowness of. 2353 
SPECIALISTS, Agreement of, 

the test of authority 2456 

— in German universities. 2028 
SPECIALIZATION of Move- 
ments *3162 

SPECIALTY Di.-'qualifies for 

comprehen.«ive reas; ning.s. 2353 
— , Language woman’s. .. . 1835 

SPECIES, Absolutene.ss of, a 

fallacy *3163 

, Darwin’s theory on the 

origin of 3894-9 

Defined *3164 

. Distinct, of bacteria. . . 3164 

.Domestic, .spared by 

ancient barbarians 50.5 

, F^xterminated 1138 

, Fixtinction of 1168 

, GradatiMs of 2526 

of Humming-birds .... 1518 

Liinited to locality — 

Humming-birds 1425 

, Links between Ameri- 
can and European 1977 

Once abundant, now 

extinct *3165 

of Orchids 3491 

, (Jrigin of 3258 

, Supposed, proved va- 
rieties *3166 

United by gradation of 

varieties .3470 

SPECIFIC, Work a 3766 

SPECIMENS of Animals ver- 

rify theory 3485 

— ; — , Complete, give mean- 
ing to fragments 2554 

. Improvement by breed- 
ing from be.st 95 

.Numerous, of fossil 

fishes 1870 

(Jnce vaguely located . . 1120 

SPECKS in Field of vision 

unnoticed 1609 

, Naked. of prc»topla.sm . 695 

SPECTACLE of Action stim- 
ulates action *3167 

, Terrifying 3095 

, Unexpected astronom- 
ical 880 

SPECTACLES, Reflection. s 

from, ignored. . . .. .. 1609 

SPECTATOR, i.i Artist’.s few 

lines, sees the face 2206 

SPECTER, The. of the Brock- 
en 1564 

SPEC^TERS haunting a 

scholar 2.577 

Seen in delirium trem- 
ens. . . . ... 36.57 

SPECTROSCOPE, Advanta- 

agesofthe. . . .. . 94 

. (Airrection of error by . 10.59 

Determines approach 

of st ar 2265 

Helps solve mystery of 

aurora ... *3168 

, Identification of metals 

by 1939 

Measures .speed of .stjirs 876 

, Revelations of the .2908, 348S 

and Sun’s corona . ... 23.30 

• Supplements telescope. 263 

SPECTRUM, .\cceptance of 

teachings of . . 3508 

— .Colors of 545 

. Extension of the. . ... 1161 

. Fraunhofer’s lines give 

new meaning to the 3571 

, The Lines of the 11 19 

, Newton discovers the.. 3334 

, Rays of. rich in heat . . . 2686 

^en in darkness 1565 

of Sirius. . . 994 

, Sodium found in, of a 

comet 3558 

SPECTRUM ANALYSIS Ac- 
cepted 3508 

in Astronomy 

, Discovery by 847 

of Distant gases *3170 
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SCIENTIFIC SIDE-LIGHTS 


SPIRIT) Body regarded as 

prison-house of the 389 

Cannot be satisfied .... 2191 

, The gift of the 1693 

, Inquiring, of man 1801 

.Interaction of matter 

and 1447 

, Monkey^s untiring, of 

investigation 1761 

— ' not Revealed to sense. 1903 

, the Scientific 1762 

, Scientific, of Columbus 2533 

, Triumph of, over mat- 
ter 3489 

, Universe without a.. . . 1429 

SPIRITS Credited with “fai- 
ry rings” 3325 

SPIRITS, DISTILLED, a me- 

diseval discovery *3182 

, Sale of, prohibited by 

Hudson Bay Company. . 1396 

SPIRITUAL, the Analogy of 

natural and 157 

, Change from natural to 3469 

, the, Degeneracy of . . . . 743 

.the Material sacrificed 

for 2941 

SPIRITUALITY Exalts hu- 
manity 240 

the Goal of evolution. . *3183 

. Selfishness disguised as 3056 

SPIRITUAL LAWS are Laws 

of Nature 742 

SPIRITUAL REALM, Science 

does not reveal 2997 

SPLEEN Once supposed use- 
less 1363 

SPLENDOR of Butterflies in 

Brazil 1683 

that Conceals *3184 

of the Heavens 2824 

SPOKESHAVE Developed 

from knife 1788 

SPONGES, the Calcareous. . . 2526 

SPONTANEITY Destroyed . . 1925 

SPONTANEOUS GENERA- 
TION, Child believes in 488 

, Fostered belief in 171 

Never proved 248 

, Science finds no evi- 
dence of 1343 

• , Tests, futile, of 3382 

— — . Theory of, refuted, 

Pasteur 1344 

. (See also Generation, 

Spontaneous.) 
SPONTANEOUSNESS an At- 
tribute of human mind.. . . *3186 

of Growth *3185 

SPORT, Frail creatures, of 

element.s 664 

SPORTING on the Volcano’s 

edge 2555 

SPORTS of Children 2627 

. (See also Play.) 

SPORTSMAN Incalculable. . . 2018 

SPOTS on the Sun *3187-88 

Tend to conceal ani- 
mals 2087 

SPREAD of a Pest— Old 

witch jarasB *3189 

of Unmolested species. *3190 

SPRING, a Climate of per- 
petual. 348% 

,the Coiled 2001 

, Th’ermal, vs. volca- 
no 2680,2904 

SPRINGS, Cause of hot 3497 

— — Compared with arte- 
sian wells *3191 

■ ' , Formation of mineral. 3705 

, Mineral, of Strathpeffer 741 

.Thermal, bring mate- 
rial from depths of earth . . 2904 

— and Wells spread dis- 
ease 2645 

SPUN-GLASS From volcano *3192 
SPUR, Difficulty a. to action 830 
SPURIOUS, Claims of prior- 
ity largely 2733 

SQUARE of Velocity 1287 

SQUASHES Escape enemies 
in new ground 1009 


SOTIRREL Burying nut — 

instinct 376 

Planting nuts *3193 

STABILITY of Ancient 

mountains *3195 

Depends on gravity . . . 3599 

of Nature essential to 

prosperity *3194 

of Routes of migration 

of birds 1677 

STAFF, Ingenious illustra- 
tion of a 1 180 

of Office treasured .... *3451 

STAGE, Consciou.‘5ne8s as a . . 600 

STAGE-COACH, First 1981 

STAGE-FRIGHT Fear with- 
out rea.son 1216 

STAGES, Power anti respon- 
sibility in early, of alcohol- 
ism 132 

, Seeds transported by . . 3479 

, Three, in knowledge of 

phenomena 624 

STALKING-HORSE, Origin 

of phrase 1750 

STANDARD, Bible the only. 

of early Christians 363 

,the Human body the, 

of measures 2129 

STAR, the Blaze 584 

, Changes of a 479 

, Comets expelled from a 3659 

, Conflagration of a . . . . 583-84 

, Distance of one, known 874 

, Every, a sun 3780 

, Our sun a 3204 

,the Polar, changes 

place 3651 

.Sudden appearance of 

a new *3196-97 

, Wagoners point out 

new 3197 

STAR-CLUSTERS, Not all, 

are nebula 3228 

Compared with earth. . *3199 

Island universes *319 

, Many nebula are 2637 

, Night unknown in. . . . 3779 

, Worlds in 3780 

STAR-COLORS Due to stellar 

atmospheres *3200 

Real 414, *3201 

STAR-DRIFTING Through 

space *3202 

STAR-FISH Coruscating with 

light 3213 

STARLESS Spaces in the 

heaven.s 3257 

STARLING, Brilliant color- 
ing of 48 

STARS of the Abyss ..... *3213 
, Advanta^s of dimin- 
ished light of 91 

, All, in motion 20 

.Change among the . .456, 474 

, Chemi.stry of, revealed 13 

, Colors of 546 

.Counting of *3205 

that have Disappeared 479 

, Distances of few, known 2341 

, Distances of, incon- 
ceivable 877 

, Distances of, too great 

for human measurement . . 1956 

, Distances of the — Man 

aspires to know 241 

, Double, of complement- 
ary colors 3618 

, Double, triple, and 

„anultiple 647 

— Effect of doable *3206 

.Elements may be re- 
solvable on the sun and . . . 993 

.Fixed 466,3646 

, Fixed — Ancient view 

of 3646 

, Fluctuating 726 

of Greek astronomers 

have changed places 466 

, Hydrogen in atmos- 
phere of ' 3659 

, Innumerable, under tel- 
escope *3207 


STARS, Investigation of all, 

in the heavens 153 

Without light *3223 

. Light of 1599 

Lost from the heavens. *3208 

of Many colors *3212 

of the Milky-way *3214 

, Minerals found m the . . 2908 

, Motion of 2264-65 

, Motion of overwhelms 

thought 437 

, Motion of , traced 571 

. Motion of sun among, 

apparent 2254 

.Multiple 474 

. Navigation by the 2394 

and the Nebulss . . 2908. *3203 

and Nebulse inter- 
mingled . . . : 3614 

.Nebulse not wholly 

composed of 2397 

. Nebulous masses inter- 
mixed with 3203 

, Nebulse may bo in per- 
spective ^ 3228 

of a New hemisphere. . *3211 

— Newly seen, supposed 

newly created *3209 

, New, constantly ap- 
pearing 3196 

Obey unchanging law. . 878 

Observed by day *3210 

, One hundred million . . 2304 

, Only past of, known. . 1589 

, Parallax of, determined 2503 

, Parallax of, not found . 726 

, Photography pictures, 

invisible to the eye 2594 

, Poverty and the 2653 

Present new aspect to 

modern world *3215 

Proved to be suns 2908 

Repeat the lessons of 

the lilies 3718 

, the Republic of the. . . . 552 

, Scintillation of 3221 

, a Seed-plot of *3204 

Seem to revolve around 

the Pole .3651 

that Set to rise again 

soon *3219 

that never Set *3218 

, a shower of 2264 

, Sj)cctroscope measures 

speed of 876 

, Spectrum analysis of . . 3201 

, Summary of human 

knowledge of the 726 

Supposed set in crystal 

sphere 2817 

Teach man’s weaknes.s *3217 

, Tele? copic study of .... 3544 

, Twinkling of, explain- 
ed *.3220-21 

, Distribution unequal of 885 

.Unknown splendor of. *3216 

, Variety of color among 

the 3618 

Visible only through 

ether 24.59 

, Visitors from the 3659 

Withdrawn from north- 
ern skies *3222 

, (See also Shooting- 

stars.) 

STARTERS for Cream and 

butter 1091 

STARTING-POINT of Science 1143 
STARVATION of Dogs fed on 

gelatin 1264 

STATE, Wild, of rivers 2925 

STATEMENT, Law as a, of 

'Conditions 14 

STATEMENTS of Cause i^nd 

effect 18M 

STATES, Body affected by 

mem il 1779 

, Different, of matter.* . . 2928 

, Early fixedness of men- 
tal. ... . 835 

, Mental, result in physi- 
cal action *3224 

STATISTICS of Crime 3U 
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STATUARY, Ancient painted 3022 
STATUE, Bartholdi, of lib- 
erty 2516 

in the Stone 3043 

STATURE, Gigantic i of kings 

and heroes 314 

STEAM, Evolution of elec- 
tricity from 988 

. the Factory system an- 
tedates 574 

, Force expended to con- 
vert water into 1285 

Generates electricity. . 989 

, Imprisoned, escapes 

from sulphur 3672 

Indicates progress in 

use of water 3701 

the Medium of change . 2266 

the Motive power of 

volcanic eruptions 3023 

and Steersman 2759 

“STEAMER," the, a Bird of 

Falkland islands 70 

, Kayak vs. ocean 1784 

STEAM-HAMMER Beats 

iron white-hot 1467 

STEAM- JET in Nature 2391 , *3225 
STEAM-NAVIGATION, Grad- 
ual development of *3226 

STEAM-PLOW, Ancestors of 351 
STEEL, Coercive force in ... . 2009 

, Expense of modern, 

guns 2225 

as a Factor in human 

progress *3227 

, Fire from flint and. . . . 1235 

, Rigidity of earth-crust 

as great as that of 1 245 

STELLAR PERPLEXITIES. *3228 
STEP, Achievement a, to new 

<!iscovery 1005 

, Conscious ignorance 

. a, toward knowledge 1550 

STEPPE, Forest and 635 

STEPPES of Asia 310 

Once bottom of inland 

sea 3277 

of South America 2854 

STEPS, Four, from immoral- 
ity to imbecility 1492 

STERILITY, Normal, of milk 2177 
STERILIZATION of Milk.3009, 3031 
STICK-INSECT Resembles 

inanimate object 2184 

STICKS, Grang docs not use . 1178 

STICK-TIGHTS, Seeds of. 

transported by animals. . . 180 

STILLNESS of the Deep 

sea *3229-30 

of Tropic noon *3231 

STILTS, Tree a.s if on 412 

STIMULANT, Food better 

than 1273 

STIMULANTS. Waste of life- 

force by 675 

STIMULATION to Action by 

sight cf action 3167 

a Requisite for pleasure 3067 

. (See also Nerve-stim- 
ulation.) 

STIMULI, Summation of . . . . 3294 

STIMULUS, Absence of item 

a mental 3243 

to Scientific pursuits . . 1600 

, the Teacher’s great 

work *3232 

STING of Fly causing death. . 2168 

STOCK of Fixed nitrogen 

finite 3692 

STOCKS, Skeletons of soldiers 

^ in — Pompeii 3117 

STOKER, the Mechanical 909, 1297 
STOMACH, Rhea’s, an an- 

2963 

STONE, Artificial, lacks en- 
durance 1758 

, Axes made from 302 

Bartered by primitive 

man 3450 

as Building material . . *3234 

• History of trilobite in 2553 
““ — , Implements of. pro- 
cured animal food 2027 


STONE, Metal used as 2152 

.Soul in 3146 

, the Statue in the 3043 

, Weapons of, in Bronze 

Am 440 

STONE AGE, Advance of 

man from 88 

, All stone implements 

not relics of ^ 440 

Coeval with buried for- 

e.sts 2025 

, Hammer relic of 1432 

, History has no records 

of 1498 

, the Kitchens of the. . . . 2065 

, Mechanical tools of a 

true 2133 

, Needles in the 3089 

.Relics of 1729 

, Universality of *3233 

. (See also Aqb op 

Stone.) 

STONE-CUTTING, Ancient . . *3235 
STONEHENGE. Altar of. .. . 149 

STONE-MASON, Opportuni- 

tie.s of. in geology 235 

STONE PERIOD, Traces of . . 1643 

STONES of Ancient monu- 
ments buried by worms . . *.3236 

, Avalanche of . .298-99 

* . Fall of, from the sky. . . 1063 

. Lifting of, by primitive 

man 1022 

Sinking through soil. . . 2310 

STONE-SICKLE the Progen- 
itor of steam harvester. ... 351 

STONE- WORKING, Skill of 

primitive man in 3120 

STORE, Battery a, of energy. 1013 

of Nutriment in seed .. *3237 

, Young plant draws on 

accumulated 421 

STOREHOUSE, Mind as a. . . 2439 

STOREHOUSES of .Ants ... 1640 

STORES of One organism ap- 
propriated by another .... 2227 

STORIES of Adventure help 

love of science. . 1600 

of Co-operation among 

brutes . ^ 657 

about Gorilla discred- 
ited *3238 

, Mythical, of man-like 

apes 833 

STORING of (^oLl *3239 

of Heat in lime 612 

of Water in thorny 

plant 3707 

STORM, Meteoric, of 1833. . . 3.380 

Shifts sand-bar. 2951 

, Sympathy of wild beast 

with 3350 

STORMS Mild by comparison *3240 

on the Sun *3241-42 

STORY, Archajology tells, 

of civilization 501 

, Gases tell their 3170 

, The Line.s of the spec- 
trum made to tell their. ... 1119 

of Man — The romance 

of .science _. . . . 3007 

, Scientific fact basis of 

sailor’s 1570 

STOVE. Body heated like a. . 1279 

STRAIN of Desire toward the 

unknown *3243 

, Strength developed by. 3249 

STRANGER, Bird to its 

kind 367 

STRATA Arranged for geol- 

ogists’ study. *3244 

.Atmosphere in, would 

destroy pitch of sounds. . . . 276 

Deposited by cur- 
rents 3230 

Folded and contorted. . 475 

, Forests buried unt^r . . 1309 

, Geological 3511 

of a Mountain *3245 

, Sedimentary 630 

STRATEGY of Deer *3246 

STRAWBERRY, Wild, plant 
extemled by runners 2618 


STREAM of Consciousness.. 509, 601 

as Force 1289 

, the Glacier flows like a . 2928 

of Lava hardened into 

stone *3247-48 

, Lava, forming lake 2282 

, Mountain lake with 

flowing 636 

Swifter through nar- 
rower channel 3632 

, Trout colored like bot- 
tom of 45 

. Work of ancient 148 

. (See also Gulf 

Stream.) 

STREAMS Cut down as fast 

as surface i.s lifted 998 

, Subterranean 3191 

STREET Quarried through 

lava 1241 

STRENGTH Adapted to 

strain *3252 

from Affliction 101 

.Apparent, a source of 

weakne.ss 1 1.34 

of Bicycle 3181 

Developed by strain .*3249-50 

of Initiative — Pledge... 2632 

of Invisible power 2683 

, Limit to, ol fermented 

liquors 131 

, Man's, proportioned to 

earthly need.s *3251 

7, Surpri.sing under ex- 
citement *3253 

Undermined *3254 

, Union of weakness and. 3.524 

STRESS of Emotion makes 

past seem di.stant *32.55 

STRIFE in Nature *3256 

, Relief from, in calmness 

of science 416 

, Science a rest from. . . . 2971 

STRIPE in Horses 2914 

STRIPES Serve to conceal 

animals 2087 

STRIVING, Ceascle.ss 2287 

STROKE of Bird’s wing 372 

STROKES, Counting, after 

clock has struck 960 

STROMBOLI, I.sland volcano 

of 1949 

STRONG, tile Ileipiess de- 
stroyed by the 1 471 

Strengthened by trials.. 1875 

STRONGHOLD, Cure by op- 
posing evil in its 1980 

STRUCTURE Adapted to de- 
man d.s 1861 

of Ancient ferns 1223 

.Changes in, of the 

earth ... 476 

Defying microscopic 

anaWsis . . 1959 

, Delicacy of organic.. . . 758 

, Design in , of barnacles , 1861 

, Differences in 1369 

, of Earth, law of growth 

in 1847 

, Embryonic cells not 

identical m. . 1965 

not Explained by en- 
vironment. . 2896 

— — of the Heavens *3257 

-*• — , Hidden, made manifest 1540 

, Law of, subordinate to 

law of puriiose 2797 

of Orchid 3410 

, Purpose the key to. . . . 2802 

, Scientific, in living or- 
ganism 991 

, Similarity in 3617 

, Tip of radicle a wonder- 
ful 2938 

, Types of 890 

STRUCTURES, Elaborate ... 806 

, Independent origin of . 2490 

, Mental disorder wrecks 

higher, first 2463 

, Modification of animal, 2230 

, Mound-builder’.s 2272 

STRUCTURES, ORGANIC, 

Related 44 


856 
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STRUGGLE* AdvancG 

through 90 

, Ancient geologic 3646 

of Brains 1711 

and Conflict in Nature 

♦3258-69 

in Conversation 1911 

for Existence . .532, 883, 3256 

for Food to be Jess se- 
vere 2081 

for Ideals. 2242 

against Inevitable evil . 577 

for Life of others 3059 

of Nature for type 2709 

STRUGGLE FOR LIFE be- 
tween Allied forms *3262 

not Always painful . . . *3266 

among Ants *3260 

among Bacteria *3261 

, Complexity of 567 

Develops intellect 1711 

Develops new powers . . 2953 

. Effect of climate on, 522 

an Element in evolu- 
tion *3265 

, Family relieves individ- 
ual of strain of *3263 

.Intensity of *3264 

among Plants .883, 2175, 3237 

, Result of 412 

Subordinated *3267 

STRUGGLES of Victim seal 

its doom 2616 

STUDENT of Facts deter- 
mines theory *3268 

Unconsciously takes 

way to former apartment. . 1593 

STUDENTS of Pure science . . *3269 
STUDIES not Limited to man- 
ifest demand. 361 

STUDY, Acquiring capacity 

for 2164 

of Ages— Nature 2356 

by aid of Photography. 250 

.Christianity led to, of 

Nature 494 

, Dawning, of electricity 2920 

, Difficulty of sociological 834 

of Emotion 1002 

. Enlargement of thought 

by 3422 

, Geologic, of Von Buch.. 818 

, Greek, too subjective. . 807 

, Guides for the, of hu- 
man progress 2753 

, Hasty generalizations 

in, of religious 1227 

, Herschel’s exhaustive.. 10 

Incitements of Nature. 2368 

, In«lustry dependent on 

scientific 1641 

, Joy of. of .science 81 

of Language 1834 

, Mental benefit of fav- 
orite *3270 

, .Mind an object of sci- 
entific 2189 

of Nature in tropics.. . . 92 

of Nature limited by 

traditional beliefs *3271 

— — of Nature stimulates 

imagination 1.581 

of Neptunian rocks.. . . 373 

in Persian poetry. ... 234 

, Practical, of >cionce in 

nineteenth century 2989 

Prudence to guide 2090 

of Pure science 766 

Reveal.s wonder.- of life. 3758 

. Savages’, of ostrich.. . . 160 

of Science . 591 

, Strata arranged for 

geologist's.^ 3244 

.Superstition prevents 

.scientific 3329 

. Telescopic, of .‘^un. . . . 3544 

, Three departments of 

scientific 438 

STUPIDITY of (Daniel 417 

of the Hor.se *3275 

of Instinct *3272-74 

STYLES Transported over 
the world * 3722 
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SUBJECT, Concentration of 
attention upon, gives mas- 
tery 

, Interchange of, and ob- 
ject 

SUBJECTION of Passion , ap- 

petite and desire 2609 

SUBJUGATION of Chemistry 

by life 1913 

SUB-KINGDOMS not Joined 

by transitional forms 3083 

SUBLIME, The, not Born of 

ignorance. 1552 

, the Sense oI 2605 

SUBLIMITY of Ancient view 

of Deity 1212 

and Beauty 323 

, Home of. in the soul.. . . *3276 

not the Product of ig- 
norance.. 2911 

of Scientific conception 

of God 1387 

of Vastness *3277 

SUBMERGENCE of Con- 
tinents 79, 630, *3278 

SUBMISSION of Dog, sheep. 

goat, etc 179 

SUBSIDENCE of Earth 932 

.Gradual, of earth’s 

crust 1309, *3280 

' of Grecian coast *3281 

of Land in earthquake. *3283 

of Lands now taking 

place 23 

Might empty Lake Su- 
perior 1749 

of Quay at Lisbon *3283 

of Walls caused by 

worms 411 

SUBSISTENCE a Factor in 

migration of birds 2174 

of Primeval impulse.. . . *3284 

SUBSTANCE, Each, has its 

own cry.stalline form 708 

, Heat proveil not a . . . . 1464 

, Each, selects and stops 

its own kind of light 

, Element. s of earthly, in 

space . 0 

, Innocent, poi.soning. , . 

Remains when com- 
bination peri.shes. . . 

, the Hose seen by light 

through its 

.Soul engraving results 

on bodily ' . . 

— , Steadfast glory of evan- 

e.^^cent 

— , Unknown, covers the 

sea 

— Water an unyielding . . 
SUBSTANCES Deposited by 

boiling 2213 

— Foreign, in b dy shown 

by Kcintgen rays 3030 

— , Terrestrial, in the .-un. . .3488 

— , Union of dangerous, in 

.salt 

SUBSTITUTE, Binding a. for 

nails 

, Greenlioux* a. for snow. 

— .'I’eaeliing not a, for 

seeing... 

for the Tele.Mcope 257 

SUBSTITUTES for Nails, 
clamp.**, etc., among Amer- 
ican Indians *3285 

— for Vi.se and pincers . . . *3286 
SUBSTITUTION, Change of 

concept ions is 2562 

— of Faculties *3287 

— , Inhibition by 1093 

SUBTRACTION, Color pro- 

dueedby 533 

SUCCESS Earne.st workers 

win astonishing 216 

, Failures .sometime s 

I>ave t he way to 1193 

~ at Out. set *3238 

— , Preparation for 203 

— Resulting from failures. 1408 
— Tends to become a 
habit *3289 


1939 


995 

264 


551 

538 


651 

665 


3639 

2387 


3520 


365 

2773 


3363 


1083 

741 


182 


SUCCESSION, Crocodile the 

heirofalon^t 3460 

, Distinction between, 

and causation ' 879 

, Duration estimated by, 

of events 1878 

in Time 3224 

SUCCESSOR, Son a worthy, 

to honored father 1482 

SUCKING-FISH as Captor of 

other Ashes 816 

SUCTION, Predecessor of, 

SI^IyDS»NE^; ■ Cure' by,' of 

arrest 864 

, Enforced, produces im- 
perfection 707 

in Nature 1845 

SUFFERING a Condition of 

the highest good 2497 

, Inhumanity amid 1678 

Loss than Conjecture . , *3290 

. (See also Pain ; Sor- 
row; Strugglk.) 

SUFFICIENCY of no Man to 

himself 724 

SUFFOCATION of a Dog 272 

SUGAR Scientifically pro- 
duced — Beet-sugar *3291 

SUGGESTION a Cause of il- 

lasion *3292-93 

.Extension of 1160 

, Mental, a cause of il- 
lusion 1561 

SULFATE of Copper absorbs 

red light -wave.s 

SULFATES of Soda, lime, etc. 
SULFUR, Effect of temper- 
ature on 

SULFUROUS ACIDS Used as 

food preservatives 1277 

— , Imprisoned steam es- 
capes from 3672 

SUMMARY of Human knowl- 
edge of the stars 726 

SUMMATION of St imuli *3294 

SUMMIT, Ghostly flame on, 

of Mont Blanc 1117 

of Mountain reached 

bv bees 3679 

SUN, Agreement of, and 

moon in apparent size 

, All earthly energy from 

the 

, At nu).'*phere of, exceed.^ 

central mass 

, Attraction of 975 

, Body of, commonly un- 
seen 273 

Brings river down 3298 

, Chemist ry revealed of . 1 3 

, Chlorophyll produced 

by 89 

. Chromosphere and co- 
rona of 406 

, ('hromosphere of the 496,3297 

, Chrorno.^phere of. .stud- 
ied without eclipse 

Comets exfielled from. 

, (.\^nflagration of hydro- 
gen on the 

.Conflagration on the. . 

, Omstituents of the. . . 

.Contraetion of mass of 

Contraction as su.stain- 

ing heat of 

, ('ontrol of the earth by 

.Corona of the 604-65 

, Corona of, a mystery 

2330, *3306 

, Density of, less than 

that of earth 769, 3725 

■: .Diameter of 3725 

.Direct heat of 795 

.Distance of. from 

earth 875, 1064,3725 

, Distance of, important 1050 

Eclipse of the. 3514 

, Elect ricity out-travels . 2413 

, Elements of, may be 

resolvable 

, Emblem of the Almigh- 
ty 


118 

435 


273 


94 

3659 

585 

5S<» 

621 

632 

2820 

946 
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SUNf Energy derived from . . 1012 

, Energy of, seemingly 

undiminished 1017 

, Error as to distance 

of the 2547 

, Every star a 3780 

, P^xtinction of our 1107 

, Fall of meteors on the. . 2162 

a Pierce furnace 34 

, Force of gravity of . . . . 1294 

, P'raunhoier’s lines of 

the 621 

as a Furnace 3295 

, Gravity on 1293 

a Great builder 465 

. Halo of 588 

, Heat of, produced by 

concentration *.3307 

, Heat of, source of mo- 
tion 613 

, Heat of. through space 3695 

" . Herschel’s conception 

of the 1066 

, Impersonation of 2573 

, Incessant record of, by 

its own light 89 

Influences comets 3620 

Influences magnetic 

needle 1665 

, Interior of, hotter than 

envelope 3395 

, Isolation of our . . . 1774-75 

, .lupiter, a minor .... 1905 

, Lifts glacier to moun- 
tain *3298 

, Light where rays of, 

never come 1948 

, Magnitude of 2071 

.Mass of 3725 

, Measurements of heat 

of 2128 

. Minerals in the 1119 

. Motion of. among stars 

* apparent 2254 

- — Must at last burn out . . 3475 

, Mystery of corona of 

2330, *330() 

. Organisms supposed on 

the 1078 

.Our, a star 3204. *.3296 

, a Perpetual northern 

light... 1305 

, Possible conflagration 

t)f our ,584 

, Power of attraction of. 1,303 

.Power of 2688 

, Power of whole radia- 
tion of 2369 

, Purpose of circulation 

on the 2805 

Kays of, burn skin 

amid wintry cold 3778 

, Relative size of, and 

planets 1437 

, Rivers lifted by the. . . 2927 

, Haturn, a minor 3085 

;, Sends water to run 

inill-wliocl 3725 

. Sirius attended by a 

darkened 456 

the Source of all ter- 

restial energy *3301-04 

the Source of plant -life 1936 

the Source of terres- 
trial life *33(^5 

f Spectra of 2,524 

and Stars 3544 

•, Stars brighter than the 1373 

not Stationary *,3299 

■ ■, Storms duo to power of 3428 

•, Storms on the 3241-42 

■ Supposed pure and 

quenchless 4ire *3300 

, Surface of the 2527 

■ Surface of, photograph- 

*3308 

7—, T^errestrial substances 

the 3488 

, Three necessary ele- 
ments from 3306 

— » Total eclipse of the .... 962 

7~ an Unrecognised bene- 
mctor 1674 


SUN, Welcome to the 2419 

= , Winds due to agency of 3298 

, the Work of the 3772 

SUNBEAM, Dust makes path 

of , vi.sible 915 

SUNDEW, Absorption of nu- 
tritious matter by 2431 

, Antiseptic power of se- 
cretion of *1268 

, Capture of insects by, . 1685 

, Destruction of insects 

by. . 11 

— ■ — , Digestive fluid of 1953 

— — , Leaf of, dried to clear 

it of remains 2873 

SUNLIGHT, Relief that no, 

penetrates to depth.s of sea 358 

, Buried forests return to 

the,^ 1308 

. Can, reach deep-sea an- 
imals? 1175 

Has healthful influ- 
ence 1941 

, Moonlight vs 824 

not in Ocean depths. . . 2.534 

often Germicidal 1941 

. no IVaco of, in deep .sea 2593 

SUNNY FRANCE Buried un- 
der ice *3309 

SUNRISE, Alpine .539 

. Crim.son of, due to dust 699 

on Mount Bl.anc 638 

on Worlds lighted by 

colored .‘*uns 527 

SUNS, Blue and orange 377.5 

, ('lu.sters of 3612 

, Elements in other 994 

, Ext ill -t 2397 

, Extinguished 3208 

now Forming 683 

.Giant. Alpha Centauri 

and Sirius 1373 

, Myriads of 2304 

, Planets revolve around 

other 2614 

, Stars proved to be. . . . 2908 

.Strange shadows caus- 
ed by colored 527 

SUNSfiT, Alpine 539 

, CriiUMm of, iluo to tlu.st 699 

among Desert ranges. . 318 

Made beautiful by 

dust *3310 

, Mathematics in 2107 

— — Merging into sunrise. . *3.311 

on Worlds lighted by 

colored suns 527 

SUNSETS, Red, caused by 

dust 267 

SUNSHINE, Autograi>h of.. . .3313 

Bends Bunker II ill 

monument .. 2670,3231 

, Deerea.se of. in Eng- 
land *3312 

, Duration of *3313 

Irritation »>f skin by. . . 299 

, Mechanical power of.. 2661 

Subject to man .571 

Victory of 1957 

SUN-SPOTS, Corro.spondence 

of m.agnetic needle with. . . 1665 i 

Counting of 3112 i 

.Counting of. reveals 

solar perunl 3084 

, Description of 3187 

, Dimensions of 3116 

Discovered 2494 

Easily .seen without 

telescope *.3314 

, Existence of . denied . . . 3271 

Influence auroras 931 

and Magnetic disturb- 
ances 686 

Overlooke<I by unpre- 
pared minils 3314 

.Periodicity i>f 2462 

Supposed apertures in 

solar cloUds *,3315 

Tell the story of the 

sun 3188 

SUN-WORSHIP, Ancient. .149,3757 

■ . .Antiipiity of 198 

liiip«..'**il)lc now 2980 


SUPERFICIALITY of Mate- 
rialism 

SUPERHUMAN. THE. vs. the 

Supernatural 

SUPERIORS, Secretiveness 

towards 

SUPERNATURAL. THE. Be- 
ginning of universe involves 

, not Denied the u.se*of 

means 

, Man a type of 

. the Nfitural includes 

.the Scripture unites 

natural and 

,vs. the Superhuman. . 

SUPERNATURALNESS of 

I Nature 

SUPERSTITION. Accident 

confirms 

, Accident reinforces.. . . 

Ascribes inundations 

to arrival of .ships 

as to Aurora Borealis. . 

, in Avoiding 

Caused by eclipse 

, (;!iouds triumph of scl- 
ent i.st 

Cfmnected with dance. 

Consecrates ancient us- 
age 

Defeating kindness.. . . ’ 

, Effects of ’ 

— ^ — Founded on natural 

illusion 

Founds on natural phe- 
nomenon 

, Its explanation of sci- 
entific fact ^ 

in Lower animals * 

— about Mammoth ** 

.Mingled with real 

knowledge 

Ministers to science.. . . 

as to Portraits 

Prevents scientific 

study. ’• 

.Science replacing 

, Wonderful agencies ex- 
cite 

SUPPLIES, Extermination by 

diversion of 

SUPPLY, Community of need 

and 

, Exertion secures in- 
creased 

SUPPORT for IVee-climber. . ** 
SUPREMACY Coveted in 

one’s chosen field 

of Life 

of Mind * 

, Physical insignificance 

and mental 

, the Secret of man’s. . . . 

of Volition 

SUPREME INTELLIGENCE 
(Conception of, treated as 

absurdity 

SUPREME WILL, Gravita- 
tion ascribed to a 

SURF, Stronge.st corals grow 
in hardest. . . 

SURFACE of Brain depends 

on convolutions . 

.Changes of earth’s, to 

cease 

of Continent changed 

by beavers 

, ConvuLsion of earth- 
quake originates below, . 

, Currents differ on, and 

in upper air 

, Deep-sea o r g a n i s in .s 

perish at. . . 

, Destruction of trees 

changes earth’s 

of Earth a thin 

cru.st 

, Food of deep-sea ani- 
mals de.‘<eentls from 

, Former, of earth re- 
moved 

. Gradual change of 

eartli's 
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861 

339 

765 

908 


SURFACE, Granite from 

depths found at new 469 

, Increase of, in lung 1618 

——.Indications of, not de- 
cisive 

— Pattern on, of mercury 

, Reflection from a, of 

heated air 

— — , Streams cut, as fast as 

lifted 

' , Upper, of leaf saved 

from radiation 2778 

SURFACES, Iridescence of 

striated 3505 

, Slippery, an 1 m p a s s- 

able barrier 2622 

SURGEON, Exclusion of bac- 
teria helps 2338 

SURGEONS, English, vs. 

Continental 516 

SURGERY Conquers wounds 439 

SURPRISE of Aeronaut ’(‘SSSS 

, Ceaseless, of the Casa- 

rita 1720 

, Glacial epoch came 

as a 1536 

of a Great discovery . . . *3334 

Spoils observation .... 588 

SURRENDER of Animals 

to man 179 

of Pretensions a re- 
lief *3335, *3336 

SURVEILLANCE, Independ- 
ence weakened by 1622 

SURVEY, a Photographic, of 

the heavens 2591 

SURVIVAL not by Chance. . . *3337 
— - Cruelty a, of barbar- 
ism ^ 705 

of the Fittest, Interfer- 
ence with *3338-39 

— , a Geological — Beaver- 

dam 190 

, New life a, of the old. . 3382 

, Religious habit of mind 

as a 768 

• of We:ipons *3340 

. (See also Evolution.) 

SUSPENSE, Evil held in *3341 

, Impatience of *3342 

SUSTENANCE, Science in- 
creases human 1274 

, Stored in body *3343 

SWALLOWS, Activity of . . . , 35 

Fly without instruc- 
tion 1258 

, Local memory of 1503 

, Seed transported by.. 3039 

, Usefulne.ss of 35 

SWAN, Fluctuating star in 

the 726 

SWEDEN. Reindeer in 164 

SWEETS Bees perishing in . . 3427 

SWIFTNESS of Earth's revo- 
lution 457, 946, *3344 

of Motion — Gnat's wing *3345 

of Sun’s motion 2283 

. (See also Motion; 

Spekd; Velocity.) 

SWIFTS, Nests of chimney. . 40 

SWIMMING to be I,earned 

in winter 2746 

SWITZERLAND, Aetion of 

glaciers in 1381 

.Alcohol in 1732 

SWOON, Parallel of, with 

sleep 3129 

SYMMETRY, I.aw of 667 

SYMPATHY among Apes. . . *3347 i 

Character known by. . 2783 | 

, Hindrances to *3348 

a Human impulse . . . *3340 

, Limit to possibility of 

human. . 2576 

of Motherhood 732 

with Pictured emotion *3349 

of Wild bea.st with 

storm *3350 

SYNTHESIS, Chemical *3351 

SYSTEM, inconflictwith 

fact abandoned 3489 

Copernician *.3352 

, Oramm ng. false 2141 


SYSTEM, Decimal, settled in 

Carboniferous period 744 

, Delusion by 762 

, Disordered, and disease 2669 

, Evolution a , of progress 1107 

, the Factory, antedates 

steam 574 

, the Factory, a neces- 
sity 1764 

, Is the universe one?. . . 2332 

, Language a, of arbitra- 
ry sighs 3175 

, Man reads, into phe- 
nomena 671 

, Nervous, an ally, not 

an enemy 746 

, Nervous, makes the dif- 
ference between man and 

tree ^ 2030 

, New centering of solar 2915 

, Old and new unite to 

form 2450 

, Our, but a corner of 

space 1197 

, ScientSe of Nature a 

univer.sal 2999 

, Solar, part of a uni- 
versal 2283 

SYSTEMATIZING May be 

overdone 3529 

SYSTEMS, Artificial, must 

perish ^ *3353 

, Cycles of revolution of 

stellar 2613 

of Human thought pro- 
gressive 3393 

, Intolerance of compre- 

hensiv^e 1 184 

, Modem and ancient, 

of political philosoplw. ... 791 

in Process of forma- 
tion 2397 

of Related comets *3354 

of Stars traveling 

through space 3202 

Id the product of 


Wor\ 

warring 


3776 


380 

3759 


TABLE, Balanced, a test of 

brain-action 

TABLES, Glacier, in Alps... . 
TACITURNITY, Source of 

Man’.s 1835 

TADPOLE, Tail of, devoured 

Iw white cell.s 1884 

TAIL, Asiatic monkey given 

prehensile . . . . 237 

, Earth wrapped in, of 

comet 3379 

, the Monkey’s prehen- 
sile 211,3330 

of Tadpole devoured 

by white cells 1884 

, Whale wounded in ... . 3437 

TAILS, Prehen.sile, of Amer- 
ican monkeys 211 

, (Comet’s, not ethereal . . 2336 

— , Electric repulsion the 
producing cause of comet's 
TALE, Strange, of seaman. . . 
TANAGER Changes color 

with season 

TANAGERS, Color of 1047 

XANANA, the Wood cricket 

of Brazil 2301 

TANGIBLE, THE, held to be 

the real *3355 

TAPERING-OFF” rarely 
practicable 1419 

? APIR in South America 2493 

ASKS (kmtrasted for man 

and woman *3356 

— Increased with power. . *3357 
TASMAN and Do Soto for- 
gotten 3453 

TASMANIANS not Types of 

primeval men 2058 

TASTE among Primitive 

women *3358 

, Progress of musical. .. . *3359 

— Houses digestive or- 
gans *3360 


2337 

1570 
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TASTES, Habitual, unno- 
ticed 1609 

TEA in China *3361 

TEACHABLENESS Disting- 
uishes humanity *3362 

TEACHER Deals with men- 
tal life 2786 

, Power of a great 2665 

, Stimulus the great work 

of . 3232 

TEACHERS, Animal, for man 

and woman 2023 

TEACHING not a Substitute 

for seeing *3363 

TEACHINGS, Acceptance of, 

of spectrum 3508 

TECHNICAL EDUCATION, 

Mainspring of.' 1760 

TEETH of Animals used for 

tools 2133 

of Beaver 63 

of Fossil birds 3467 

the Relics of brutes . . . 2861 

TELEGRAPH, Electric 944 

, Electric, foreshadowed. *3364 

, Preparation for the. . . . *3365 

, Submarine lines of ... . 944 

TELEGRAPHY, Notation of 

time by 2708 

TELEOLOGY, Darwinism in- 
volves a new 66 

.True 2477 

TELEPATHY, Communica- 
tion 1^ *3366 

telephone Anticipates 

the eye *3367 

.News by 2414 

, Principle of 1671 

TELESCOPE, Discovery of 

Kepler's laws antedated the 2972 

, Effect of discovery of. . 1043 

Extends domain of hu- 
man mind *3368 

Fails to penetrate ocean 

of space 3158 

, Invention of 1931 

, Limits to power of 1976 

May surpass 1657 

and Microscope 3078 

, no Moral 2997 

, Outlook on the uni- 
verse enlarged by 2494 

, Picturing results of.. . . 3392 

, Proposed two-mile. .. . 1136 

, Reason directs the .... 256 

, Refusal to look through 3739 

Reveals birds against 

moon 2299 

, Revelations of , f ra g- 

mentary 2909 

, Saturn as seen by 1969 

, Spectroscope and cam- 
era supplement 263 

, Stai s under the 3207 

, Substitute for the 257 

Verifies reasonings of 

Ccmernicus 1145 

TELESCOPES, Great di.scov- 

eries with small 2032 

TEMPERAMENT Determin- 
ing action *3369 

TEMPERANCE, Good food 

promoter of 140 

— , Instance of work for. . . 2352 

— , Pledge important for. . 2632 

— of Savage women *3370 

— , Sudden reform a help to 1419 

TEMPERATURE, Adjust- 
ment of aerial 71 

of the Deep sea. . . .... *3372 

— of Europe and America 

contrasted ‘^2311 

— , Meat cooked at lower 2982 

— of Planets and of space. 268 

— , Uniform, in depths of 
lakes • 3706 

TEMPERATURES Differ in 

-^^&;anceofhigh::;: ml 

TEMPLE, Pagan, (spared by 

flood 12.'9 

TEMPTATION, Conqueror of , 
allowed no merit 



TOPICS IN GENERAL 


TENACITY of Life — a Rose . . 1916 

of Life of bacteria *3374 

of Life of typhoid ba- 

cillufl 3661 

TENDENCIES, Inherit^, to 

cruelty 1519 

, Traits transmitted as 1488 

TENDENCY of Human mind. 1524 

to Idol-worship 2435 

to Materialism 2102 

, Opportunity in line of 

Natural 2457 

, Unity of, of certain 

epochs 3551 

TENDERNESS of Ants to 

their young *3375 

of Motherhood 732 

TENDRIL, Climbing 2295 

TENUITY, Gaseous, of ether. 2459 
TENNYSON, ‘‘Ancients of the 

earth” 1798 

, ” Dragon-fly ” of 3503 

.‘Dragonsof thePrime*’ 982 

‘ Fifty seeds’* 3693 

TENSION, Feelings indicated 

by, of muscles 2630 

of Muscles in rest 2678 

, Nervous, disqual i fi e s 

for observation 1112 

TENTACLES of Leaf close 

imon victim 1685 

TEkMS, Adaptation best ex- 
pressed in , of design 2157 

Ill understood 1304 

. Will cannot be trans- 
lated into simpler 3738 

“ TERRA FIRMA*' a Delu- 
sion 2292 

TERRESTRIAL, Sun the 

source of all, energy 3301 

TERROR of Darkness hered- 
itary *3376 

— of Earthquake uncon- 
querable *3377 

in Eclipse 1946 

. Elements of, accumu- 
lated 996 

of Hawks among birds. *3378 

^ the Inspiration to wor- 
ship of serpents 2943 

of Nations passes 

harmlessly by *3379 

on Precipice's edge .. . 1130 

. Solitude the, of infancy 3144 

, Sound causes 3151 

.Superstitious, of ne- 
groes *3380 

TERRORS, Real, of desert. . . 2556 

TERTIARY, Formations of 

the.period 1734 

.Trees of 1864 

TEST, Agresement of special- 
ists the. of authority.. . . . . 2456 

, Experiment furnishes 

the 1637 

, the Final, the gift of 

prophecy 3389 

— — , a Fine — Star color 414 

. Practise of medicine 

constant, of science 341.3 

, Science demands, of 

fact...- 3410 

of Scientific theory *3381 

of Theory — Experi- 
ment 3402 j 

, Utility not the supreme 3581 

TESTIMONY. Conflict of . . . . 

587-88, 1571 

Di.scredited 3411 

of Geology a beginning. 1360 

TESTS of Cause and effect . . . 429 

, Experimental, on deep- 

sea animals 832 

* . Futile, of 8pontaneou.s 

generation *3382 

T^ANUS caused by Bac- 
teria 863 

' — in Grasp of science .... 1980 

, Tenacity of life in germs 

of 1904,3374 

— (See also B.vcteri.k; 

fjKltMs; Lockjaw.) 

TEXTILES of Primitive man. *3383 


TEXTILES, Women the in- 
ventors of 3757 

THALLIUM Discovered by 

sp^ectroscope 847 

THEISM, Conflict of Darwin- 
ism with 7,30 

THEIST vs. Atheist and Ma- 
terialist 2807 

THEOLOGIANS Narrow the 

idea of God 1387 

THEOLOGY, Conspicuous 

failure of 749 

, Denial of, not abandon- 
ment of religion 768 

the Highest science . . . *3386 
Opposed to science. . . . *3385 

. Heady-made *3384 

■ Seeks harmony 1358 

, Severance of, from Na- 
ture 742 

THEORIES Abandoned by 

great scientist *3387 

. Abamloned upon new 

evidence 1073 

t Ancient cosmic, out- 
grown 495 

Aqueous and igneous, w 818 

. Conflict of — Light .... 292 

, Conflicting, in geology 

• • 648, *.3388 

Corrected by advancing 

science 3416 

of Creation *3390 

, Facts contrasted with, 

of science 1182 

, Formation of scientific. 1312 

Framed in the ideal 

world *3389 

of the Heavens *3392 

, Limits to educational 

use of scientific 1975 

of Clrigin of caves *3.394 

Perish while facts re- 
main *339.3 

, Science independent of, 2988 

*.3391 

THEORY Abandoned *3395 

, Amp^re’s 2234 

. Ancient, refuted by ex- 
periment 1149 

of Antitoxins 202 

, Assumption to main- 
tain a 247 

, Attempt to shape sci- 
ence to. . . . *3399 

, Automatist. <lestroys 

responsibilit y of drunkard . 296 

, Best, accounts for all 

fact.s 1526 

of Catastrophe aban- 
doned 1105 

of Catastrophism 1075 

Compared with prac- 
tise *.3397 

Confirme<l by experi- 
ment 1147 

— (^oiifirmetl by Fact. . . . *3400 

— , (.\>nsciousness not ex- 
plicable by mechanical or 
molecular. ... 606 

— of Creation — Nebular 

hypothesis *3403 

— of “Crystal .spheres” — 

Kepler . . .... *3404 

of • Crystal Spheres” — 

Pythorgoras .3405 

Determined by student 

of facts 326.S 

of Development 3538 

—— of Dew *3406 

, Dissociation 993 

Emission, of light .. . . 731, 1062 

, Experiment changes .. 1144 

, Experiment confirms. 1146-46 

, Experiment test of . . . . *3402 

, Fact contradictsreason- 

able 2355, *.3.396 

, Fact needed to correct . 1180 

, Fact surpasses 1181 

of Faculties a V»ondage.. *3407 

, False, makes men blind 

to facts *3401 


THEORY, Geologic, of Aris- 
totle 931 

.Germ ' 1364 

, Kinetic, of gases 393 

— : — . Language made mean- 

ingles,s by automatist .... 1820 

, Mechanical, of mind. . . 2209 

, Mechanical, of the uni- 
verse 3565 

in Medicine *3415 

of Morality *3408 

Must point way for ex- 
periment *3402 

Must support practise . 2698 

. Mystery behind every. 2311 

, Popular, false 3020 

, Preconceived, retards 

science *3409 

Proved by experiment . *3410 

7 not a Safe guide for 

vital processes 1074 

, Sagacity surpasses. . . . 2947 

, Singleness of, sought in 

medicine 3114 

of Spontaneous gener- 
ation refuted 1344 

Stronger than evidence *3411 

f>f Thunder-cloud 988 

, Truth loved more than. 3499 

of Undulations veri- 
fied 1545 

, Undulatory, of light 

670,1395, 3391 

of the Universe *3412 

Vain by death-bed. . . . *3413 

Valuable for retention 

of facts *3414 

, Young demonstrates 

the undulatory 79 

THEORY, ATOMIC, Failure 
of other theories a warning 

for.. 1191 

, of Electricity 1453 

. (See also Atom; 

Atomic Theory; Atoms; 
Energy; Force, etc.) 

THEORY, MOLECULAR, • 

Gases explained by 22.33 

, Locke foreshadows.. . . 2261 

— (See also Chemistry; 
Energy ; Force ; Molec- 
ular Theory; Molecules.) 
THERMOMETER, Fossils an 

ancient 2847 

THICKNESS of Kart h’s cru.st. *3416 
THIMBLE of Pritmiive wom- 
an 3358 

THING, Man demands a word 

for each 3176 

THING IN ITSELF” as 
within human knowledge. *3417 
THINGS, Changing the places 

of . . 2033 

, Disputation on names 

rather than 873 

THINKER, Advanced, sees 

things in masses 1763 

THINKERS, Agreement of 

independent 117 

, Ancient — Modern dis- 
coverers 256 

THINKING, Mind must be 

trained to.. . 2199 

. Society a necessity for 

sound 724 

THIRST of Alpine climber — 

Milk a refresUment *.3418 

— — of ^ Alpine climber — 

Snow increases distre.ss. . . . *3419 

in Arctic snowfields. . . . 1173 

THISTLE, Spread of the 

common 3052 

.Spread of the Russian 

3189, 3034 

THOUGHT, As.sociation in.. . 244 

, Brain adapted to 1474 

Cannot be explained. . . 2‘263 

, a ('‘oinmon, unites two 

kingdoms 1953 

.no Complete transfer- 
ence of 16.30 

, (Conception of infinity 

a necessity of 1659 



€60 


SCIENTIFIC SIDE-LIGHTS 


THOUGHT, Control and co- 
ordination of, lost 3677 

, Creation transcends 

human ? . . . . 693 

Dependent on bodily 

condition 2138 

.Echoes of 960 

, Emblem of speed of. . . 3633 

, Enlargement of, by 

study ^3422 

not an Excretion 2103 

, the Grip of tools a mat- 
ter of 3443 

Has no extension 3420 

, Human, grows around 

a few great thinkers *3423 

, Human, not to be at- 
tributed to God 786 

Incapable of extension 2187 

, Infinity a necessity of 

human 1654 

. Its Power in man *3424 

, Language unfolded 

from depths of 1833 

, Likeness found only in 

an order of 672 

, Limit of human 

1970, 1971, 1972 


, Man’s, .swcieps all space 2985 

. Its matchless power in 

man *3048 

, Mechanical evolution of 

consciousness not present- 
able in ^ 2100 

and Motion not com- 
mensurable *3421 

, New, how made 3425 

. Paralyzing effect of in- 
tolerance on European .... 1743 

, Perception reacts upon 3368 

, Power of 52 

, Hevision of 2728 

Not product of matter 2599 

, Rapidity of *3120 

, Result of scientific. . . . , 2808 

, Rhythm of, like periods 

of language 2917 

, Science cultivates or- 
derly habits of 2199 

.Scientific 910 

, Transfer of, impos.sible 3457 

. Transition from phe- 
nomena <»f physics to ... . 2976 

an Ultimate fact of life 1919 

. not Voice, man and 

brain 2098 

THOUGHTLESSNESS Un- 
warned by others’ fate. . . . *3427 
THOUGHTS and Feelings 

fundamental facts 2828 

. Laws of nature the, of 

God 1860 

THOUSAND, One seed among 

grows .3693 

TH READ, Early needle and . 3358 

THRESHER Does not at- 
tack whale 657 

THRESHING-MACHINE, 

Ancestors of 351 


. Nature’s 

THRILL, Emotional, gives 

sense of reality 

THRILLS of Heat or mag- 
netism measured 

THROWING-STICKS, Grip 

of 

THk USH. Destruction of the 
THUMB, Seeds shot as from 

and finger 

THUldB-NAIL, Poisoned, 

a deadly weapon 

thunder Drowned by roar 

of volcano. . . 

, Impersonation of 

THUNDER-CLOUD, Theory 

THUNDERSTORM. Eled 

trieity and 

the Release of stored 

energy *3428 

TICKING, Incessant, of clock 

unperceived 603 


872 

1130 

1118 

3443 

1620 

645 

2971. 

989 

2573 

988 

2816 


TIDES Increased by momen- 
tum 974, 975 

TIDE WHEEL Indicates prog- 
ress in water-power 3701 

TIGER, Embryo of, indis- 
tinguishable 803 

Invisible by color 2087 

— — in Northern Europe . . . 1636 

, Ox and horse exposed 

to attack by 39 

, Remains of, entombed 519 

TIGERS in South America, 

at night 2420 

on the Steppes of South 

America 2971 

TILT of the Earth’s axis. ... 81 7 

TIMBER for the Gods 444 

, White ants eat out .... 3254 

TIME, Ancient methods of 

measuring *3429 

— -, Beginning or end of, 

inconceivable *3438 

Brings great effect 

from slight eause 977 

of Collection of prod- 
ucts fatal 1754 

, Complexity requires, 

for development 568 

, Oystallization requires 707 

, Evolution gives new 

perspective of *3431 

, Exalted ideas of. .... . 877 

, Faintne.ss of impression 

and di.stance of 1194 

, the Flowering, of im- 
pulses 1606 

, Geologic — Chalk cliffs. *3432 

, Geologic, progress of 

life in 2755 

, History but moment of 1197 

, Immeasurable — G e o 1- 


ogy *3433 

— — an Important element 

in bacterial analysis. . .... *3430 

, Increasing appreciation 

of *3434 

, Infinite, not religious. . 1655 

, Inten.‘»e pleasure annuls 3420 

, Lapse of, in geology 

slowly conee<led . 3517 

, Lapse of. ma<|e sensi- 
ble by dwelling on it ..... . *3435 

, Mammalia irr geologic. 2013 

, Man’s thought sweeps 

all 2985 

, Matter in space and. . . 2118 

Measured by moon . . . *3436 

, Mind overwhelmed by 

vast periods of 2204 

Must be conceived as 

infinite 1659 

, Nearness in, a.‘«cribed 

to public event .s 2396 

, News “ahead of” ... . 944 

— ; — No <»bject in engineer- 
ing feats of antiquity. .... 1022 

Occupicil by sensation *3437 

, One principle prevad- 

iiigall 2730 

, Plan not less divine for 

lapse of 227 

, Prehistoric languages 

developed in 2024 

Requisite to form Del- 
ta of the Mi.ssi.ssipni 760 

, Seeds that V>ide their. . 2379 

, Sensation requires, for 

transmission 3060 

, Slight inaccuracy vit- 

iat^s results in 1050 

■ and Space 1654 

, a Special, for each ac- 
quirement. . . .^ 2457 

— • , Succession in ........ . 2324 

, Telegraphic notation of 2708 

, Tran.‘*forming work of. 2702 

, Vast periods of, re- 
el uired by coral-reefiik .... 938 

, Vividness of memory 

suggests nearness in 3663 

, Volcanic pea^ks the 

work of 2529 


TIME, Volition takes 3178 

; Works vast results 

with trifling force *3439 

TIME-KEEPING in Sleep. . . *3440 
TIMES, Animals in geologic. 164 

, Earthquakes in early . . 930 

, Fall of meteorites re- 
corded in ancient 2161 

, Geologic ,3471 

, Life in geologic 1870 

, Primitive methods last- 
ed till recent 1929 

, Ijimitation of religion 

to 3087 

;, Sameness of land form- 
ations from geologic 627 

, Women of ancient. . . . 3121 


TIMIDITY Taught young 


birds *3441 

TIN in Europe. . ” 501 

TIP of Radicle wonderful 

structure 2938 

TISSUE Takes from blood its 

own material 3044 

TISSUE PAPER, Rocks 

crumbled like 3671 

TISSUES, Normal living, will 

not sustain bacteria 1883 

TITMICE Return to homos. . 2411 

TITMOUSE, Destruction of 


the 1620 

TOADS in Rocks 2346 


TOES, Study of, of ostrich by 


savages 160 

TOIL Under Disadvantages. 1643 
, Vain, without under- 
standing 1720 

, Wealth liberates genius 

from 855 


TOMATOES, Brown-rot of. . 1887 

TOMB, Remains of mammoth 

preserved in icy 854 

TOMBSTONES of Ancient an- 
imals *3142 

TONE, Biology gives mind . . 3270 

TONES in Art 2.38 

TONGOUSES, Superstition of 3318 
TONGUE, Greatness of mind 

is due to 2198 

TOOL, *’’ire as a 3285 

and Weapon combined 3719 

TOOLS Aid man to conquer 

climate . . .•.• •• 1714 

of American aborigines 2133 

, Ancieid Indian — Han- 
dles *3443 

— — of Ancient miners 

friund 3771 

Arc external hands. . . . 232 

First used by man 230 

Fitted to environment *3445 

( )wc e.xistence to fire. . 1236 

in Place of new orgai^s 3048 

, Prehistoric 897 

, Primitive atlaptat ion of 

handles to 55 

of Primitive man. .... *3444 

. White rnan’.s, not an iin- 



TORCHES, Ancient and mod- 


TORPIDITY of Lemuroids. . 
TORPOR, from Drought, as 

from cold 

TORRENT, Purity of Niag- 
ara’s 

TORRENTS of Flaming hy- 
drogen around sun ..... .^ . 

, Gradual distribution in 

place of 

TORTOISE, Speed of, meas- 


TORTURE of Ostracism .... 

TOTALS, Memory of 

TOUCAN, Brilliant coloring of 
TOUCH Awakens memories 

of sight and sound 

, Illusions of 

, Language of.. . 

.Leaves of Dionfioa 

close at , of insect 


1950 

3343 

•1172 

2924 

3241 

3132 

3180 

2078 

2147 

48 

245 

1566 

1826 

3081 



TOPICS IN GENERAL 


861 


TOUCH, Leaves spring upon 

prey at 3637 

.Organs of, compensate 

lack of sight 563 

, Sensations of 306 1 

, Sense of, in worms. . . . *3446 

, Sight and, not equiv- 
alent ; 3102 

, Visual impression of re- 
lief due to 3142 

TOURMALINE Quenches all 

but one set of vibrations. . 2643 

TOWERS and Castles of na- 
tive rock 331 

of Cloudland 2219 

of Ice *3447 

TOXIN Differs from intra- 
cellular poison 2642 

TOXINS More harmful than 

bacteria 1680, 2899 

TOY, Scientific, gives Roent- 
gen ravs 3587 

TOYS Persf)niHed 2435 

TRACE, Perception leaves its 900 

.Slight, left by life on 

earth 1918 

, No. of sunlight in deep 

sea 2593 


TRACERY of Fine fabrics on 

glass • 3795 

TRACES of Ice-period in 

North America 1027 

TRACING Records blood-sup- 
ply of brain 380 

Track, Mind follows ac- 
customed , 1520 

of Vani.shed glacier ... . *34-48 

TRACTS in Brain specialized *3449 
TRADE, Language controls. 1817 

, Primitive *3450 

TRADES, Deadly, never lack 

recruit .s - 1707 

TRADITION Often truthful 

memorial *3451 

, Peruvian, of deluge. . *3452 

Untrustworthy *3453 

TRADITIONS of Ancient 

deluges .701, *3454 

of (iiants confirmed. . . 1374 

TRADE-WINDS, How pro- 
duced 3156 

. (See also Winds.) 

TRAGEDY of Science 3390 

TRAINING, Genius not the 

result of 670 

for Motherhood 2253 

. Seient ific *3455 

TRAIT, ('‘uriosity a. of seal.s. . 709 

TRAITS, Union of dissimilar 3521 
TRANQUILITY of the Stars. 3606 
TRANSCENDENTALISM in 

Science — -Atomic forces. . *3450 

TRANSFER of Thought im- 

po.ssible *3457 

TRANSFERENCE, No com- 
plete, of th< Might 1030 

TRANSFIGURATION of phe- 
nomena V>y law *3458 

of the Universe 3615 

TRANSFORMATION of As- 
tronomy . 

by Changed conditions *3459 

of England, through 

coal *3401 


.Gradual, from ancient 

to modern tyj>e *3460 

of Past into present.. . , *3462 

of Railway *34(>3 

of Unseen products. . . *34(i4 

of Water 3709 

— — the Work of time 2702 

-Wrought by sun- 
light *3405 

Wrought by worms. . *3466 

TRANSIT, Atmosphere of 
Venus makes impossible 

exact observation of 3509 

.Bacteria float in, 

through the air 2792 

of Venus — a Celestial 

index 500 

of Venus — Expedition. 2672 


TRANSITION from Birds to 

reptiles 3467 

, Apparent permanence 

amid 2561 

From bronze to iron 

age *3468 

.Enjoyment by 604 

.Gradual, of groups in 

geologic times *3471 

from Natural to spir- 
itual *3469 

from Phenomena of 

physics to phenomena of 

thought 2976 

, Science in state of . . . . *3472 

from Stone to bronze . . 2152 

from Type to type. . . . *3470 

TRANSITORlNESS of Earth- 
ly conditions 1310 

of Human life. ....... 2702 

of Human memorials. . *3473 

of Impulse 1702 

of Land formations.. . . *347 4 

of Our universe *3475 

TRANSITS, Timc.s of, differ 

with observer 1631 

TRANSLATIONS, Arab, pre- 
serve Greek learning 219 

TRANSLUCENCY of Water. . 3708 

TRANSMISSION of .Advan- 
tages by heredity 95 

of Earthquake shock . . 3098 

of Light 1180 

, Power lost in 2660 

— of Radiant heat. . . . *3476 

of Retriever’s instinct *3477 

, Sensation requires time 

for 3060 

. (Sec also Sound 

Tii.wsmission.) 
TRANSMUTATION, Objec- 
tions to theory of 2311 

TRANSPARENCY to Differ- 
ent colors 1083 

, Discovery of the, of air. 857 

, Tnvi.siblc 3.502 

of Mountain lake .330 

of Pelagic animals .... 242 

never Perfect *.3478 

a Protection 1898 

TRANSPORTATION of Foo«l 

in refrigerat ing steamships. 1 463 

of Hocks by wiml.s. . . . 2085 

<'f Seeds liy stages. . *3479 

, Wasp secures facilities 

of 2851 

, Water power for 3707 

TRANSPORTING, the, of Air 

by .--piiler 8St) 

TRAP, a Pali.'^mle ... 2823 

TRAP-DOOR SPIDERS, Earlv 

instinct of 2549 

, HoniC of the, <lefensible 923 

TRAVEL .\eede<l to give 

broatl views 290 

, Speeil of 3181 

TRAVELER, Privation of, in 

Norway 140 

, Restnirce of, in ex- 
haustion — Uocoa 1273 

, Sense of direction of, 

destroyed 2559 

, Veracity t>f ancient .3038, .3039 

TRAVELERS in Egypt im- 

po.sed upon 984 

of Middle age.s 1351 

— , Peaceful 594 

TRAVELING, Three rapid 

nmdes of . . *3480 

TREASURE Lavished for de- 
fense 2225 

among Savages 1391 

TREATMENT, Antist-plie. . . 439 

, Improved, of insanity. . 2189 

of Wounds 130-4 

TREE As if on stilts ........ 412 

— — , Fallen, bears orgaiii.'-^ms 

to new ian|^ 3080 

Has limited environ- 
ment *3481 

, Milk from tropical. . . . 370U 

, Myth of bernicle 1813 


TREE, Not man a unity. 2030 

, Protection of, against 

lo.ss of heat 2776 

, Race dependent upon 

^^^ingle 2815 

TREE-CLIMBER, Support 
_ for 3330 


TREE-CREEPER, Legend of 

nest of a 2.349 

TREE-DWELLERS, South 

American 62 

TREE-FERNS ■ NnV only in 


U-iO, 

of the 3Voi)ics *3482 

TREENAILS Used by west- 
ern mechanics 3285 

TREES, Age, of 110 

, Butt re.'-«ses around ... 223 

Cut with .-^tone axes . . . 16*13 

, Destruction of 800 

in Earthquake ,3713 

, Flowers an<l, aVjsorb 

different color** 2737 

of Great ege growing 

near ancient mines 2215 

, Melting snow congealed 

on 1543 

, Colo«.saL of tropics.. . . *3483 

TREE-TOP. Gradle in 2430 

TREE-TRUNK a Hiding- 

j)lacc 534 

TRIAL, Precious result of 

fiery *3484 

for Witchcraft 3322 

TRIALS, Effect of, on .strong 

and weak 1875 

TRIBE, Individuality strong 

in cat 1634 

, Moral obligation an- 
ciently limited to 2405 

TRIBES, Nf) evidence of, 

without religion 2872 

TRIBULUM Progenitor of 

steam thresher 351 

TRIBUTARY, Lake without.. 2300 
TRILOBITE, History of, in 

.stone 2553 

TRIUMPH, Mental, a com- 

pen.sation 3088 

of Science *34.85-88 

of Spirit over matter. . *3489 

, Wonderful, of human- 
ity 900 

TRIUMPHS of Mechanical 

skill *3490 

TROPICS, Abundance of, 

favors indolence .507 

— A<lvantage of 92 

, Giant flowers of the.. . . 1375 

, Health maintained in.. 1448 

, Heat and cold shatter 

rocks in 868 

, Heated air from the, 

descending 2176 

, Lu-xuriance of 1999 

, Night in forest in . . . . 2420 

, Protective colors in the *3492 

, Radiance of stars in. . . 3210 

, Rainfall in the, . . .*3493-94 

, Richness of insect -life in.. 1083 

, Stillne.ss of noon in. ... 3231 

, Temperate laud.** within 

the 640 

, Tree-ferns only in 528 

, Tree-ferns of the 3482 

, Trees <*f .34.83 

, Vegetation of ... .*.3491, 3628 

TROUT C'ohired like bottom 

of St ream 45 

TROY, .-\ncient . hatl pottery.. 196 
TRUST of Mf)tli in its invis- 
ibility 2250 

TRUSTWORTHINESS of Nat- 
ural forces *3495 

TRUTH, Absolute, unattain- 
able *3496 

in Ancient theories *3497 

. Approximations t o 

seientitie ^ , 218 

Better than consik- 

ency 1326 

the Criterion of poetry.. *3503 


862 
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1051 


3762 


1140 

762 


3013 


TRUTH, Definite error more 
helpful to, than indecision.. 

, Discovery gives proof 

of 2734 

an End for itself 3582 

, Evolution must include 

the whole 1111 

, Genius sees abstract. . . 1352 

, Gradual growth of 1408 

, Gravitation a marvel- 
ous 

, Instant anehus percep- 
tion may teach eternal 

, liOgic no guaranty of . . 

, Love of, sufficient mo- 
tive 

Loved more than theory 

by Kepler *3499 

, Loyalty to 2803 

May appear by acci- 
dent 2734 

, Metaphor conveys es- 
sential 2157 

Must be worked for . . . *3498 

to Nature increases 

poetic charm *3503 

the Outcome of many 

errors 3394 

, Physical discovery does 

not affect spiritual 858 

, Physician driven to 

seek 3020, *3500 

, Scientific, agreeing with 

popular obseri'at ion *350 1 

, Simple, overlooked. . . . *350? 

, no Single method of 

thought leads to the. 1636 

of Skeptical denial as- 
sumed 3118 

for Truth's sake 2050 

Underlying fiction *2151 

, Untrained mind prefers 

marvelous to the 2211 

Veiled, not dismem- 
bered 2501 

“What is" 241 

, a Witne.ss for Christian . . 114 

TRUTHFULNESS of sensa- 
tion 

TRUTHS, PARTIAL, I^ead to 

controversy 

TUBERCLE Communicated 

by dust 

TUBERCULOSIS, Bacterial 

treatment of.. . 

, Royal commission on . . 

TUBERS Destroyed by ani- 
mals 

TUBES, Ancient, excluded 

diffused light 

TUMBLEWEED, W i n d - 

wafted seeds of the 3729 

TURACO, Brilliant coloring 

of 

TURBINE Indicates progress 
in use of water-power. . . . 

TUR F, Browsing on 1164 

TURPENTINE, Film of, shows 

prismatic colors 

TURTLES Find way to un- 
seen water 

TUTELAGE Prolonged by 

civilization *3504 

TWILIGHT, Colors of ani- 

m als a dapted to 2417 

TWINING, Power of, innate. . 2689 

TWINKLING of Stars ex- 
plained .3220-21, *3505 

. (See SoiNTIl.LATION.) 

TWISTING of Rope to tighten 

joint 

TYNDALL, Dust in the air 
proved by , io be organic . . 

, Glycerine-coated cab- 
inet of 

TYPE, Adaptability of the 

vertebrate 

.Common, traced 

through all vertebrates . . . *3506 

, Dohiestic and maternal 2302 

, Enduring power of . . . . 2914 

, Energy the highest 

mental 1010 
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306 

2794 


798 

257 


48 

3701 


549 

449 


3285 

917 


130 

41 


TYPE, Greenland a, of ancient 

North America 1379 

, Heredity everything in 

lowest 1481 

, Higher, has distinctive 

organs 890 

, Man a, of the supernat- 
ural 2026 

, Transformation from 

ancient to modem 3460 

, Nature perfecting high- 
est 3645 

Preserved through 

change 3133 

, Pursuit of the 2809 

Revealed in animal 

homologies 672 

, Rev'ersion to animal . . . 2654 

, Transition from type to 3354 

TYPES of Ancient culture. . . 2753 

, Fossils show succession 

of 1168 

, Fuegiana and Tasman- 
ians not. of primeval men. 2058 

of Organic forms 52 

of Sound and flame. ... 2975 

TYPHOID, Incubation period . 

of 3644 

, Vitality of Bacillus in 

soil 3661 

TYRANNY of Bad mental or- 
ganization 1045 

TYRANT, Science despises. . . 2461 

TYRE, Mariners of 2394 

u 

UNANIMITY, Convincing 

power of *3507, *3508 

UNCERTAINTY Inevitable . *3509 
UNCLEANLINESS Destroys 

infant life 422 

UNCONDITIONED, THE, Un- 
thinkable, an<l incredible . . 3417 

UNCONSCIOUSNESS of 
Adaptation of eye to dis- 
tance 77 

of Profanity 1422 

of Selection among sav- 
ages 3046 

UNDERESTIMATE . D e - 

nounced a.«? exaggeration .. 1741 

UNDERGROUND, City re- 
ceives hot water from 1465 

UNDERSTANDING, Toil vain 

without 1720 

UNDOING, Work involves, 

of work 3768 

UNDULATIONS, Theorv of... 2116 

, Theory of verified 1545 

UNDULATORY THEORY of 

light 1396, 3391 

UNICORN Horn 1317 

UNIFICATION of the Cosmos 3543 

— of the Sciences *3510 

UNIFORMITY, Apparent, of 

all germs 1369 

UNIFORMITY OF NATURE. 

*,3511, *3,512 *.3513, *3515 

— Interrupted *3514 

— .Geology *3516 

— Slowly recognized . . . *3517 
— Principle of early scien- 

tisis 3411 

— Proved 260 

— , Shown in harmony of 

landscape 1438 

— . (Sto also Harmony.) 
UNIFORMS, White, as pro- 
tective from heat 5.35 

UJUMPORTANT, THE, inat- 
tention to 1609 

UNION, CSieinical, vs. me- 
chanical *3518 

— , Close, of body with mind *3519 

— of Dangerous sub- 
stances in salt *3520 

— , Difference between mix- 
ture and 4k 2228 

— oi Dissimilar trmts in 

birds *3521 

— of England and France. 3172 

— of Labor and art *3522 

— of Rivers *3623 


3354 

1083 

*3624 

1305 

.387 

44.' 

120c 


UNION, the Sea a bond of . . . 2442 

of Species by gradation 

of varieties 

of Transparent sub- 
stances producing darkness 

of weakness and 

stren^h 

UNISON, Forces working in. . 

, Mind and body trained 

in 

UNIT, Cellj the fundamental.. 

, Family the, of society. . 

UNITS, Aggregate of 119 

UNITY of all Knowledge .... *3531 
in Art due to elimi- 
nation 2.38 

Becomes a snare *3529 

of all Forces in one .... 1299 

of the Body 661 

Amid diver. sity 

.119, *3525, *3526, *.3,527, *3528 

, Gravitation a sign of. . 1401 

, Higher, in Nature 415 

of the Host of discov'- 

erers 3365 

of Language wrongly 

inferred *3.532 

, Light a sign of 1930 

, Lower vs. higher *3530 

.Man a 2030 

of Mankind 

2080. *35.34, *3535, *3.536 

of Man with animal . . . *3533 

of Origin of organisms . *3.549 

of Perfection and hap- 
piness *.3.550 

of Plan 2477 

of the Race 2031 

without Sameness 1416 

of the Sciences *35.52 

of Tendency oi certain 

epochs *3551 

of the Universe. . 2908, *3553 

*3554, *3.556, *3556, *3557, *3558 

, Variety in 3617 

Visible and tangible . . *.3.559 

UNITY OF NATURE 

158, 3431, *35.37, *3,5.39. *.3.540, 
*3543, *3544, *3.545, *.3546, *3547, 
*3548 

Animals and plants in 

strange land included in .. *3.541 

, Is man an exception. . . *3542 

, Lower vs. higher 3530 

a Mental conception . . *3538 

a Unity of plan 248 

UNIVERSALITY of Deep-sea 

life *.3560 

of Emulation *3.561 

of Gravitation 1403 

of Impulse to pray. . . . 2700 

of Law 1860 

of Stone age 3233 

UNIVERSAL SYSTEM, Sci- 
ence a 2999 

, Solar system part of . . . 2283 

UNIVERSE, Ancient idea of 

the *3.562 


-, Be^nning of the, super- 


343 


natural. . 

, Comprehensible by di- 
vine mind only 2110 

, CJontrivance in consti- 
tution of the 3601 

.Development of 813 

, Divide<l differently by 

each individual *3563 

, Evanescent *3564 

, Fellowship with 1985 

, no Ghostly 2828 

.Harmonious govern- 
ment of the 

' ■>.«-, Harmony of the 3486 

, Intellect required .to. 

make 1715 

an Intellectually con- 
sistent whole 3510 

, Jupiter with satellites 

a little 1146 

without Law 531 

, Law rules 454 

.Laws of Nature adapt 

the, for rational beings .... 617 
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iUNI VERSE, Mathematics of 

the 2110 

, Mechanical theory of 

the . *3665 

not Merely matter and 

force *3666 

, Morality in the 1100 

, Mystery of the 2332 

, Outlook on the, en- 
larged by telescope 2494 

, Phenomena of the. ... 2114 

^ , Principles of the 1624 

, Probability that higher 

' attributes exist in 2113 

' , the Riddle of the, unread 2334 

without a Spirit 1429 

, the, Stellar systems 

within 3613 

, Structure of the 3612 

, Theory of the 3412 

, Transfigured by astron- 
omy 3615 

, Unity of 

2908, 3563, 3564, 3556, 3566, 
3558, 3558. 

, the, Unsolved 1972 

, Variety of the 3614 

, Would suffer little from 

earth's destruction 799 

UNIVERSES. Nebulae sup- 
posed “ Island” 1069, 3198 

UNIVERSITIES, SpeciaUsts 

in German 2028 

UNKNOWABLE, the. Belief 

in, a necessity 356 

UNKNOWN. THE, Scientific 

insight penetrates 1679 

, Strain of desire toward. 3243 

, Surrounds the known .995 , 2336 

, Value of 3599 

UNLIKENESS of Lower ani- 
mals to man 162 

UNLOCKING of Energy 976 

UNREALITY Unrecogniaed . 1431 

UNSEEN POWER, Recog- 
nition of 2839 

UNSELFISHNESS. Infancy 

calls out parental 1648 

UNWORTHINESS Distinct 

from ignorance 1092 

UPBUILDING of Earth to 

939 


UPHEAVAL of Lands in geol- 
ogic times 3279 

of Lands now taking 

place 23 

. 'See also Elevation.) 

UPLIFTING, Gradual , of con- 
tinents *3567 

, of Mineral to living 

world 2617 

. (See also Elevation.) 

UPROAR of Life in tropical 

forest *3568 

URANUS. Discovery of 10, 346 

— — , Seen before Herschel. . 2835 

USAGE. Ancient, consecrated 

1^ superstition 1242 

USE or Abuse of material. . . 2119 

, Adaptation to, in Nature 66 

of Animal food 2027 

of Boiled water — Tea.. 3361 

of Bronze 739 

of Iron known by bar- 
barians of ancient Europe 309 

, Life a power beyond 

man's measure of 3681 

, Limits to educational, 

of scientific theories 1976 

, Machine improves with 2697 

of Means by supernat- 
ural power 828 

of Missiles by monkey . 2226 

, Number of words in 

common 1818 

and Ornament con- 
nected *3669 

of Pain 2399 

. Plain food best for con- 
stant 3597 

, Science applied to prac- 
tical 2970 


USE, Wings for other, than 

flight 70 

USEFUL. Progress from bril- 
liant to 1391 

USEFULNESS of the Crow. . *3670 

, Man made for 1993 

of Pugnacity 2789 

of Swallows 35 

USELESS. The, eliminated . . 2801 

USELESSNESS. UtUity sub- 
limated to 3585 

USES of Darkness *3571 

USHER, (Chronology of 195 

UTAH, BobrJink of 1677 

UTENSILS. Primitive cook- 


ing 

UTILITARIANISM Com- 


1231 


mendable *3572 

UTILITY of Ancient creeds 
and cults 2767 


Combined with beauty *3.575 

Compels exactne.ss. . . . *3576 

, Discovery of, unex- 
pected *3577 

of Divergence *3683 

of Dust in atmosphere 2796 

, Endeavor to attain.. . . *3.578 

, the End the measure of 3572 

of Fire 1244 

of Geology and of history 1356 

, Higher and lower *3579 

, Humanity re.sult8 in. . 1516 

and Inutility of fear.. *3573 

of Limited intelligence 3275 

of Micro-organisms.. . . *3584 

Might dispense with 

the beautiful 332 

More than beauty *3580 

Not the supreme test. . *3.581 

and Progress *2632 

of Pledge 3.574 

of Pugnacity 2789 

of Science — Protection 

from frost 3005 

of Science in food-anal- 
ysis 1283 

, Science not to be esti- 
mated by mere 2998 

Sought in scientific ed- 
ucation 2551 

Sublimated to useless- 
ness *3,585 


not the Supreme test. 

*3.581 . *.3582 


, Unexpecte<l — Conspic- 
uous coloring protective . . *3586 
Unexpected — Roent- 
gen rays *3687 

— — of Woolen garments. . . 178 

UTILIZATION of Sun power . 781 

of W aste products *3588 , *3589 

UTOPIA, (!!ommunistic, dis- 
credited 2495 

UTTERANCE, Chance, not 

discovery 2733 


V 

VACUUM, None 3157 

, Silence in 3105 

VAGARIES, Philosophical, of 

scientists *3590 

VAGUENESS of Ordinary 

knowledge *3591 

VALE of Fireflies *3592 

VALHALLA Disappears 673 

VALLEY, Lifeless and silent 

— .Etna *3593 

, Partitioned by meet- 
ing Deltas *3694 

. (See also Mississippi 

'Valley ) 

VALLEYS, Formation of Al- 
pine 3388 

. Hollowed by glaciers. . *3595 

VALiTE, Biology ascribes, to 

humblest 2704 

of Bre^fe 1271 

of Competition 3167 

of Doing 899 

, Each instrument its 

own special 827 


VALUE, Economic, of 

bacteria 359 

of Experiment 912 

of Gems due to crystal- 
lization 3484 

, Geology has industrial 1357 

, Great prospective 1436 

of Least promising ele- 
ment *3596 

of Linguistic study. . , . 18.34 

of Method 2167 

of the Minute things. . *3598 

of Nature-study 972 

of Saying “I don't 

know” 1968 

of Science 2983 

of Scientific cooking. . . 655 

of Simplicity *3597 

of the Unknown and 

hidden *3.599 

of Verbal recitation. . . 2834 

VALVE, Bird's wing a self- 
acting 372 

VAMPIRE Attacks horse. . .3640 

VANILLA Distinguished 

among orchids 337 

VAPOR in the Air increases 

scintillation of stars 3501 

, Light liberates atoms 

from 540 

, Metals in, on sun 3297 

, Protection of earth by 

veil of 2774 

, Mountains precipitate 

invisible 1302 

VAPORS, Cooled, sink back 

on central mass of sun... 3187 
VARIABILITY of Adjust- 


ment *3601 

in Combination of in- 
variable forces *3602 

of Plants and animals,. *3600 

VARIANCE, Religion and sci- 
ence not at 2863 

VARIATION, Aimless, not an 

explanation 809 

of Algol due to eclipse. . 2614 

, Auroras follow, of sun- 
spots 934 

, Capacity of 420 

of Colors of birds 2830 

of Erosion *3603 

, Factors in 2467 

of Light in air *.3606 

of Magnetic needle .... *.3604 

of Organisms *3605 

of Plants 95 

the Rule in Nature. . *.3607 

, Will finds room in. . . . 3602 

VARIATIONS. Apple shows. 

from a common type *360.5 

in Colors of stars 474 

, Individual 1631 

, Man emphasizes Na- 
ture’s 2042 

, Physical 30.51 

, Success of 3049 

VARIETIES of the Apple. . . . 3605 

of Day and night, in a 

world lighted by a blue and 

an orange sun 3775 

— — ofDogs — Domestication *3609 • 

Must precede selection *3608 

, Origin of, not accounted 

for 2488 


— , Scorned by older natur- 

I alists 

, Species united by gra- 
dation of 

. Supposed species are 

vs. Species 

VARIETY of Color in deep- 

aea echinodcrnis 

of Color among the 

stars • 

Consistent with com- 
mon origin 

, Constancy of force ad- 
mits, of adaptation 

of Divine creation .... 

of Food a necessity. . . 

in Homes of ants 


*3610 

3354 

3166 

2664 

*.3619 

*3618 


3535 


3601 

♦3615 

1276 

221 
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VARIETY,. Innumerable, of 
orchids in South America. 337 

of Movement of comets. *3320 

of Nature.2361 , 3621 , *3622-23 

of Star ^ 547 

. <if Stnicture in the uni- 

ver«!e *361 1 

in Structure of the 

universe *3612 

of Tones among ani- 
mals *3624 

of Tools of American 

mechanics 2133 

in Unity *3610-17 

of the UniN'cise 

*3613, *3714, *3616 

VASTNESS, Height gives 

sense of *362.5 

, Infinite minuteness 

and, baffle ; ... . 1970 

— — of Plar.sof primitive man 2615 

Refraction enhances 

sense of 2854 

.Sublimity of 3277 

, Work.s of mound-build- 
ers impressive in 2010 

VAULT OF HEAVEN Sup- 
posed a crystal sphere .... *3626 
— - — . Stars supposed to be 

riveted to the 3646 

VAULTING, Wild , of Ibis ... . 1 56 

VAULTS of ^tna 1836 

VEDAS, Sublime idea of God 

in the 1211 

VEGETABLES Improved by 

selection 95 

VEGETARIANISM in tropics 1448 
VEGETATION, Contrast of 

temperate and tropical. . . . 640 

and Crystallization... *3627 

.Microscopic *3629 

, New. after submer- 
gence 2922 

of Old an<i new worlds 158 

Removed from earth’.s 

surface 1989 

of Tropics 3491 , *3628 

VEHICLE, Body the, of the 

.soul 609 

VEHICLES, Wheels for, un- 
kno^vn in America before 

O^lumbus 3727 

VEIL, Protection of earth by, 

of vapor 2774 

VELOCITY, Diminished, of 

light 2855 

of Light 

1127, 2547. 27()6,*3630-31 

of Ocean currents *3632 

, Square of 1287 

, Unimaginable, of elec- 
tricity *3633 

VENOM Adapted to victim . . *3634 
VENTILATION of Bee-hives.. 342 

is Life *3635 

VENTRILOQUISM in Nat- 
ural Magic *3636 

VENTS, Volcanoes, for im- 
prisoned waters 3225 

VENUS, Atmosphere of 3509 

, The di.s-k of, first seen . . 1043 

, Fly-trap *.3637 

, Marginal .spikes of, fly- 
trap 3577 

.Transits of 560, 3314 

VERBS Learned by hearing 

recitation 2289 

VERACITY of Ancient trav- 
eler vindicated *.3638, *3639 

, Que.stions of 21 14, 2608 

VERIFICATION One of four 

pillars of .science 2986 

of Popular belief *3640 

of •Theory of undula- 
tions 1545 

in the World of fact.. . . 3389 

VERSATILITY of scientist— 

” Dana *3641 

VERTEBRATE, Adaptability 

of the, type 41 

,One plan for all, ani- 
mals 41 


VERTEBRATES Show com- 
mon type 3506 

, Skeletons of all, on one 

t)lan 3538 

Vesuvius, Eruptions of 

1080-81, 1301 

before the Eruption of 

A. D. 79 2558 

Seemingly extinct be- 
fore eruption of 79 721 

, Spartacu.s in crater of. . 2054 

VIBRATION, Expansion ex- 

tdained as 1132 

, Thermal, compared to 

— the sound of bell 1464 

VIBRATIONS caught by eye 

and ear 758 

, the Retina attuned to 

ethereal 1928 

, ^t of — Light 2643 

VICARIOUSNESS in Prin- 
ciples of Nature . . . 150 

VICES, False reasoning pro- 
duces unnatural 753 

of Savagery not prime- 
val *3642 

VICISSITUDES of a Science. . 3016 

VICTIM, Disease a conflict 

between, and bacteria 1914 

Unwarned *3644 

J-, Individual deemed, of 

circumstances 1820 

, Mind adapts venom to 

its 36.34 

— Mi.'^er a, of the collect- 
ing mania - 2079 

, Struggles of, seal its 

doom 2616 

, Tentacles of leaf close on 1 685 

, Venom adapted to ... . 3633 

of Boa de.stitiite of fear. *3644 

VICTIMS of Earthquake 

plundered 1678 

.Women and children, 

of cheap labor. . ' 483 

VICTORY, Love of right the 

highest . 1093 

of the MammaLs in 

ancieni struggle *3045 

of Sunshine 1957 

VIEW, .\ncient, of fixed stars *.3646 

, Difference in point of. .. 31 15 

, Finst, of the Matter- 
horn 2560 

of Nature iletermined. . 2203 

VIEWS, Erroneous, of .scien- 


, False, of insanity 389 

, Iler.schel recants earlier 1065 

, True and fal.'^e, of law. 3317 

VINE, The , once f reely grown 3312 
VINEYARDS on Slopes of 

Vesuviu.s 2558 

VIOLENCE, Crimes of, re- 
duced by stoppage of grog 

in navy 2395 

, Distressing 2496 

Strength t»f s^hell adap- 
ted to, of waves 3252 

VIOLET, Heat increases from 

to red 1617 

VIOLIN, Beginner on the .... 294 

, Contrivance as of, and 

bow — Wood-cricket.. 2301 

, a Natural — Mole- 

cricket 75 

VIPERS Real terrors of des- 
erts 2556 

VIREOS Return to homes.. . . 2411 

VIRTUE, Prudence a, in 

higher animals . 756 

■ among Savage.s *3647 

VIRTUES Attributetl to fos- 
sils 1317 

, Paternal, different from 

maternal *3648 

, Paternal, slow growth 

of 1413 

VIRULENCE, Attenuation of, 

of bacteria 287 

of Bacteria'" increased 

by association *3649 


VISK Substitutes for 3286 

VISIBILITY of Diit int ob- 
jects 2690 

VISIBLE, THE. vs. the Act- 
ual *3650-51 

and the Invisible 1766 

VISION, Adjustment of, to 

distance 77 

, Adjustments for *3656 

, Binocular *3652 

Constancy of 619 

, Defective — Color-blind- 
ness *3653 

Independent of calcu- 
lation *3654 

, Measurement of 1120 

, New possibilities of . . . . *3655 

Opposed to muscular 

sense on height 3072 

of a Pos.sible future. . . . 557 

is the Recognition of 

series of photographs 2592 

, Wide field of — Move- 
ment of eye 1968 


VISIONS, Dreadful, in alco- 


holic mania *3657 

, Inspiring, of science . . *3658 

VISIT in Childhood recalled. . 2154 

VISITORS made Captives. . . . 3620 

— ~ from the Stars *3659 

VISITS of Ceremony among 

birds *3660 

VIS VIVA, or Living force of 

moving bodies 1287 

VITALITY of Ancient Egyp- 
tian* seeds 983-84 

, Conditions of 1041 

Lowered *3662 

of the Soil 1224 

of Typhoid bacillus in 

.soil *3661 

VIVIDNESS of Mempry and 

nearness in time 3663 

VIZCACHA Clears ground 

around its home 170-71 

VOCABULARY of English 

language 1818 

, Evolution of 3624 

Varies with education , 1818 

VOID, Sense of *3664 

VOLCANIC ACTION, Ancient 

like modern 3512 

.Cycles of 717 

VOLCANIC DUST 921 

VOLCANIC FORCES Ter- 
rible and destructive 1392 

VOLCANO Acts in conjunc- 
tion with earthquake.. *3665-06 

, Ashes from, cast into 

upper stream of air . . .... 3743 

in Conjunction with 

earthquake *3666 

.Desolation made by — 

A3tna 3593 

, Dust, of, carried round 

the world 920 

.Eruption of, ejects 

plants 2819 

, Eruption of, forms 

Monte Nuovo 1079 

, Fish ejected from 1248 

, Fossils ejected from.. 553 

Generates electricity. . . 989 


. Flerculaneum o v e r - 


whelmed by 

.Humming-birds in 

crater of extinct 

, Island, of Stromboli. . . 

Like a bursting boiler. . 

Makes fertile .land a 

desert 

, Masses of rock ejected 

from 

, Mysterv of 

, Origin of name, . . .'. . 

. Problems of the 


1477 

1425 

1949 

107" 

*3670 

2391 

2333 

2342 

*3667 


, Products of, carrijed 

afar . 919 


, Quiescent — Delusive re- 
pose 

Regardless of man 2367 

— Renders service to man *3669 
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VOLCANO, a Slumbering. . . . 2558 

, Sporting on the edge 

of 2655 

, the Spring vs. the 2680 

, ^un-glasB from 3192 

, Thermal spring com- 
pared with 2904 

. (See also Eruption; 

Lava; Mountains.) 

VOLCANOES, Ancient 2342 

of British Isles 2876 

, Danger of Investiga- 
tion of 2090 

, Deadly exhalations of . 1 177 

— Earth’^s safety-valves. . *3671 
Eject apparent meteor- 
ites ; 936 

, Eruptions of 929 

, False nolionsconcerning 2211 

, Fish ejected from 1247 

, Fluid rock of 2762 

Free imprisoned waters 3225 

* , Gems the product of. . . 3484 

in Hawaii 1444 

, Metals the gift of 2156 

Mightier in early times. 930 

of the Moon 3251 

on Moon 36 

Once active in Ireland.. 1077 

, Points of eruption will 

vary 2517 

— -r-. Present number of .... *3673 

, Quiet hills remains of . . 2876 

, Quiet intervals of 2362 

. Study of ^ 3544 

not Wholly explained. . 1794 

VOLITION. Alcohol destroys. 132 

, Alcohol weakens 141 

, Automatic action ac- 

Cf»mplishe8 ends of 2675 

Connected with organic 

changes 3732 

Kssentiai to life *3675 

a Force *3674 

— ^ Fulfills conditions 3185 

a Hindrance in auto- 
matic activity .2291 

Increased in the body *3676 

the Latest resource. ... 881 

, Life processes beyond. . 1907 

, Mankind believes in. . . 597 

■ May secure more of life. 1036 

and Motive. 2270 

* , Passion, appetite and 

desire subdued to one su- 
preme 2609 

Takes time 3178 

, Time occupied by 3437 

Weakrnetl by hashish . *3677 

Wilfulness’’ may be 

lack of 3730 

VOLITIONS, Separate, in- 
volve delay 2150 

VOLTAIC BATTERY. Action 

of 1844 

, Muscular action like 

that of 1468 

VOLTAIRE Denied existence 

oflossils 1740 

VOLUME, Speed of current 

increased with 3523 

of Sun far exceeds cen- 
tral mass 273 

VOYAGE of Hanno from Car- 
thage 2485 

.Involuntary *3680 

— , Ocean , seems intermin- 
able ,3067 

VOYAGERS, aerial, unseen . . *3679 

, Involuntary *367S 

, too adventurous *3681 

VULCAN, The Forge of 2342 

i ^ 

ADIES of Tropical desert . . 2685 

i WAGONERS Point out new 

star to Astronomers 3197 

WAKEFULNESS, Partial and 

controlled *3682 

WAKING, Dreamer has the 

corrective of 907 

at a Specified hour .... 3440 


117 

1864 


WALKING an Instinctive 

movement '. *3683 

, Reflex action in 2291 

— - Scientifically described. *3684 
WALLACE and Darwin 
reach the same conclusion. 

WALNUT of the Tertiary 

WALRUS, The, swimming 
among sunken fir-trees of 

England 3279 

WANDERERS of Ancient 

d^s *3685 

WANDERING Nations sur- 
prised by a new heaven. . . . 3209 

WANT, Religion meets nat- 
ural 2865 

WAR, Folly of *3688 

among Insects *3686 

, Mercenaries no longer 

used in *3687 

, Necessity of 2398 

, Peloponnesian 2845 

, Trojan 2845 

WARFARE. Life a 1875 

in Nature *3689 

, Pr^aration for 203 

. (See also Conflict; 

Sthuogi.k for Life.) 
WARMING of Water of cat- 
aract. by the fall 14,54 

WARMTH Arises from de- 
struction 3464 

, Cause of, of fur 888 

WARNING, Animals giving, of 

earthquake 168 

, Destruction without. . . 963 

against Hasty general- 
izations 3698 

, Past failures a, for the 

pre.sent 1191 

WARNINGS of Nature un- 

hee<led 1241 

WARRIORS Accompli.shed 
less than peaceful travel- 
ers 594 

WAS? Feetls its young 1682 

, Grasshopper resembles. 2181 

, Intelligence manifested 

by 1726 

, Sagacity of a 29-15 

Shows reflection and 

judgment 2851 

, Spider and 782 

WASPS le.ss Adaptable than 

ants’ 221 

Guided by eight and 

scent 1684 

Providing for their off- 
spring *3690 

, Sense of direction in.. . . 837 

WASTE of Earth repaired.. . *3691 

, Birds logt. in. of air .... 370 

of Earth’s capital *3692 

of Life-force..^ 675 

of Money in vain search 

for coal 1357 

Products utilized 3588 

.Repair compensates.. 2874 

.Seeming, in Nature 

*,3693. *3694, *3695 

of Tissues supplied by 

footl 1276 

, Utilization of, products 3589 

WASTING of the Mountains *3696 

WATCH Wound up 1015 

WATCHFULNESS of Mar- 
mots *3697 

WATER Able to do work .... 1015 

and Air carve earth’s 

crust 3143 

Alone could not exca- 
vate caves 3394 

, Animals that live with- 
out 59 

. Blocks of ice freeze to- 
gether under hot 2857 

of Cataract warmed by 

the fall 1454 

Changing level *3702 

Charged with carbonic 

acid 3627 

, Cause of color in *3703 


WATER, Combustion of gases 

to form 1404 

a Counterpoise of 

weight 61 

— ; — , Difficulty of securing 

sample of 1114 

, Energy required to hold 

gases together in 1018 

, Erosion by sand-laden 1049 

an Exception to law of 

expansion *3698 

, Expansion of, in Freez- 
ing. .. 1133. *3704 

, Fills pf)res of wood in 

ocean depths 2721 

, Fish die in boiled 472 

, Force expended to va- 
porize 1285 

, Force of running 1295 

, Formation of, from gas 1313 

, Freezing, shatters iron 1292 

Frozen by rarefaction 

of air 1330 

, “(jathering-ground” ff 159 

, History of drinking. . . G16 

Honeycombs rocks. .. . *3705 

, Immigration of animals 

to the deep sea 1585 

, Influence of heat and 

cold on 1669 

, Law binding, crystals. . 383 

is Left while wave goes 

on 1903 

, Light traversing pure. . 1945 

Made habitable by 

movement 2260 

as a Mechanical power. *3701 

, Minerals invisible in . . . 2213 

in Mountain lakes un- 
frozen *3706 

.Particles of, ri.se and 

fall 3712 

, Penetration of light 

through 2534 

a Poor conductor of heat *3699 

, Power in heating 2127 

, Prismatic colors of a 

film on 549 

, Propert ies of, elude 

microscope 1504 

a Protection to plants. *3700 

Purified by precipita- 
tion 2705 

, Hocks formed by 648 

, Running, as a force. . . 1289 

, Shock of waves of 487 

, Simmering, cooks food 2679 

— — , Snow holds, in store. . . 3132 

.Solid particles give 

green hue t o shoal 375 

, Some bacteria can live 

in distilled 183 

Stored in thorny plant *3707 

, Transformation of . . . . *3709 

, Translucence of *3708 

an Unyielding sub- 
stance 2387 

, Use of boiled, in tea. . . 3361 

Velocity of light dimin- 
ished by 2855 

. Waves in 484. 821 

, W’^earing of rocks by , . 3595 

Works to build earth ’.s 

crust 104 

, Young turtles find way 

to unseen 449 

, (See also Ice: Freezing; 

Steam; Vapor; Waves.) 

WA TER-BEETLE, an 1 n- 

stance of adaptation 44 

WATER-CRESS Destroyed 

by willows 1162 

WATERS, Bitter, with no 

outlet 636 

Oowded upon.. *3710 

, Earthquake piling up. 3026 

.Electricity in the 1250 

, Land from l)eneath the 1809 

, Mammalia of the.. .... *2014 

.Protection to life in.. 3704 

, Pure, evaporated to 

bitterness 1182 
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WATERS, Seed cast upon 

the 3711 

Transporting seeds *3711 

, Volcanoes free impris- 
oned 322? 

WATER-SPIDER, Home of 

the 886 

WATER-WHEEL, Develop- 
ment of 1298 

an Element of indus- 
trial progress. : 3701 

vs. Windmill 1016 

WATER-WORKS Indicate 

progress 3701 

WAVE Goes on. water is left 1903 

, Ocean, heaved on shore 

by earthquake 3098 

, Motion the advance of 

a form *3712 

WAVE-LEIfGTH of colors. . . 3073 

WAVERLEY, Scott compos- 
ing novels 3489 

WAVES Annihilating each 

other 1528 

, Beauty from interfer- 
ence of 339 

, Chemical, invisible. . . . 2587 

. Dimensions of, of light 2216 

, Extinction of 1933 

of Gases 267 

Hardened to rock 3667 

of Heat like, of light. . *3715 

Heaving earth’s crust. . *3713 

, Interference of. . . .339, *3714 

of Light learned from 

those of Sfjund 79 

of Light change with 

intensity of heat *3716 

of Light abolish each 

other 1947 

of Light flow around 

obstacles 2441 

— — .Light and sound exist 

as 1927 

of Light pervade all 

space 1930 

, Mingled, of sound. ... 3154 

Revealed by fluores- 
cence 1765 

, Rich color of 3708 

— — , Rocks marked by, of 

vanished sea 852 

, Rocks rounded by. of 

ancient sea 2934 

of Sea and land in earth- 
quake *3717 

Shaping lands 3603 

— — , Smallest particles re- 
flect smallest 3125 

.From, of sound to, of 

light 1160 

. Strength of shell adapt- 
ed to violence of 3252 

Traversing earth-crust 954 

Undermining rocks. . . 2718 

WAY, Bees have to learn the 1867 
, Evil points the, to bet- 
terment 869 

. Fire makes a. through 

darkne.ss 1240 

Lower impulses given 

the right of 3408 

. Magnetism opens a, for 

light 2521 

Prepared by Science . . 851 

WEAKENING of Volition by 

alcohol 141 

WEAK crushed by trials .... 1875 

WEAKER, the Vigorous 
choke the (Matt.xiii., 7) . . 3259 

WEAKNESS. Apparent ’ 

.st rength ywirce (>f 1134 

of Gravity on the moon 325 1 

, Stars teach man's. ... 3217 

, Union of, and strength 3524 

^ALTH, Advantages of. . 604 

Can liberate genius 8.55 

of Celestial beauty *3718 

- — , Desire for, approved. . 791 

and Poverty of celes- 
tial regions 885 

. Power of . . ‘ ... 1016 


WEAPON. Axe the chief, of 

primitive man 302 

, Bow a prehistoric 395 

Survives as symbol .... 3340 

and Tool combined *3719 

WEAPONS, Existence of, due 

to fire 1236 

, Improvised *3720 

, Poisoned *3720 

of Primitive man alike 3444 

, Power of modem 1163 

WEARING of Rocks by ice 

and water 821 

WEAVER, Woman the prim- 
itive 3091 

WEAVER-BIRD, Limited 

intelligence of 169 

WEAVING, Antiquity of ... . 200 

Invented by primitive 

women *3722 

Invention of fly-shuttle 

for 1754 

WEAVING of Spider *3723 

WEB Stayed by suspended 

weight 1672 

WEDGE, Root a wooden .... 2674 

.the, Used by primitive 

man 2694 

WEDGES, Granite, forced 
through sandstone ...... 3244 

WEEDS, Machinery improv- 
ing 2903 

Introduced by man. . . 2029 

WEEK, Ancient, of seven 

day.s 197 

, Instituted 4,000 years j 

ago 2403 

WEEVILS Destroy seeds. . . 798 i 

WEIGHT Balanced agianst j 

disturbing force *3724 

of Brain of man and of 

ape 401 

. Distributed by scatter- 
ing on thin ice 2946 

, Effort needed to raise 2121 

. Heat, light, etc., with- 
out 2116 

, Numlier and, of atoms 279 

. Slight, obscured by 

heavier 1599 

of the Sun *3725. 3725 

. Water a counterpoise of 61 

, Web stayed by sus- 
pended 1672 

WELFARE, Individual sac- 
rificed to public 341 

WELL Indicates progress in 

control of water 3701 

WELLS, Artesian, described 3191 
, Springs and, spread dis- 
ease 2645 

WERNER, Devotion of pu- 
pils to 290 

WEST, Birds of the far 1677 

WEST INDIES, Birds winter- 
ing in 2174 

, Tools developed in 2133 

WHALE not Attacked by 

thresher 657 

, Bones in paddles of . . . . 

— — not Instantly aware of 

wound ; 3060 

, Rudimentary limbs of 3506 

Wounded in tail 3437 

WHEAT Rai.sed by lake- 

dwellers 121 

V Reproduction of 2798 

WHEEL AnimalciilsD 1898 

, Potter’s, known from 

early antiquity 2647, 2650 

a Prehistoric i n v e n - 

tion *3726 

Used by primitive man 2694 

. (See also Mili.-whkei..) 

WHEELBARROW Un- 
known in America before 

(Columbus 3727 

WHEELS for Vehicles un- 
known in America before 

(>)lumbus *3727 

WHIRLPOOL at Niagara ... 3714 

, The. rapids at Niagara 3710 


WHIRLWIND. Franklin’s 

observation of *3728 

WHISKIES Imitated by 

chemistry *3728 

WHITE, Icebergs of daEzlinj? 1537 
a Color of Arctic ani- 
mals 47 

on Black more visible 

than black on 2690 

as Protective from heat 535 

, Wire changes from 

red to 3716 

WHITENED of Arctic ani- 
mals 621 

WHOLE. Hypothesis must 

stand or fall as a 1184 

, Man knows Nature to 

be a 2067 

, the Universe an intel- 
lectually consistent 3510 

wilder!^, Beauty in. . 1383 

, Life in . . r 1239 

— — . Planting of the *3729 

.Question of 2631 

, the Ship of the — ^Amer- 
ican ostrich. . : 2492 

Transformed 3466 

WILFULNESS in Child *3730 

WILL, Belief not forced by . . 357 

Adapts natural laws to 

its purpose 1838 

Creates no force *3733 

Dethroned by intoxica- 
tion *3734 

, pevelopment of 482 

ks Distinct from im- 
personal force *3731 

Draws on latent sup- 
plies 3674 

. Effect of natural law 

on human 1515 

. Faculty-theory of .... . 3407 

, Failure through lack of 1 192 

Finds place in Nature . . 2358 

Finds room in variation 3602 

, Force a manifestation 

of 1290 

, Force the action of the 

divine 3546 

Fixing attention on di- 
vine ideal *3735 

Free from compulsion *3736 

, Gravitation ascribed to 

a supreme 2371 

Incomprehen.sible 20.34 

, Los.s or power of . . . . *3732 

. Mimicry dependent on 2180 

May shut out evidence *3739 

Once deemed a sepa- 
rate faculty ' 3764 

, Paralysis of, of opium 

eater 595 

, a Priori judgment of 

the Creator’s 79 

vs. Reflex action *3737 

, Relation of law to. . . . 647 

, Right conquers by aid 

of 2921 

is Ultimate *3738 

as Viewed by the physi- 
ologist *3732 

Weakened by intem- 
perance 1731 

, Weakness of, counter- 
acted *3740 

WILLOW, Dispersal of the 

seeds of 3*537 

of the Tertiary 1864 

, Varieties of 2664 

WILLOWS DesUoy water- 
cress 1162 

WIND Beans seeds *3742 

— — Changes contour of 

mountains *3741 

Drives seed of sedge 

across water 3711 

, Eroding action of. ... . 268i> 

Has no effect on Dion- 



. Insects fleeing before . R 88 

Locust seeds borne on 

wings of 3479 



TOPICS IN GENERAL 
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WIIfD as Mechanical force. . 1289 

Scatters rooks in dust. . 868 

, Seed distributer rolled 

by. 3034 

, Transporting action of 

the... 2685 

, Witch-grass on wings 

of 3748 

, (See also Whirlwind; 

Winds.) 

WINDLA&ES Unknown in 
America before Columbus. 
WINDIULL, Waterwheel vs. 1016 
WINDS Due to agency of 

sun 3298 

, f^uatorial 2176 

, Observer held to be 

ruler of the 2351 

, Secondary work of the . 563 

.Source of 3156 

Subject to»man 571 

of the Upper ^ *3743 

WINE, Adulteration of . .*3744-45 
WINES Imitated by ohem- 

istnr 1257 

WIN(r, Moths, dies and beet- 
les without 2672 

WING-FEATHERS in Birds . 74 

WINGS, Air currents driven 

by fanning 342 

Degeneration of, from 

disuse 754 

of Flying-fish really fins *3746 

of Gnats 3345 

, Los.s of power of 1992 

, Moth ‘purposely folds in 

its brilliant 2180 

for Other use than 

flight 70 

WINNINGS of Gambling 

bank calculable 1339 

WINTERcAnt life in 1204 

, Desolation of Arctic re- 
gions in 1810 

, Grouse provided with 

snowshocs in 64 

WIRE Changes from red to 

white 3716 

.Crystallisation by vol- 
taic 1863 

WIREWORMS Destroy 

root.s. 798 

WISDOM. The Creator’s 1187 

. Divine power acts by . . 682 

, Folly and, of serpent. . . 169 

, Need of higher, than 

man’s 2814 

, Transcending human 

power to attain ,• • • • *3747 

WIT and Accident combined. 846 
, Similarity the founda- 
tion of 3109 

WITCHCRAFT, a Trial for. . . 3322 

WITCHES Credited with 

“fairy rings” 3325 

WITCH-GRASS on wing.s of 

wind *3748 

WTHHOLDING Contra.sted 

with giving 636 

WITNESS for Christian truth 114 

. .Sees the expected 1548 

, Silent . of change 469 

WITNESSES Disagree 589 

WOLF, Animals exposed to 

attack by 39 

in England 3279 

WOLVES Transformed into 

dogs 900 

WOMAN, Arts of, not im- 
proved by civilization 1990 

, Basketry and patterns 

for 3769 

, Bias of, toward do- 
mestic life 3356 

, Bifold life of *3753 

, Cooking invention of . . 656 

.Culture of *3755 

Difference.s in mental 

i Jfet ivit y of man and 3094 

Domesticates the cat. . *3750 

Fire and broom tools of 1231 

■ in Geology *3751 


WOMAN, Grip of knives of. . .3443 

, Her influence for peace. 2528 

, Intemperance e sp e c - 

ially degrees 1731 

, Invention a necessity 

for primitive 1763 

, Parental love strongest 

in *3762 

, “Pepper-pot” in 

tion of 2536 

the Inventor of arts of 

peace 3091 

, Language specialty of. . 1835 

Learning from animal 

teachers 2023 

, Leaven , invention of. . . 1868 

Makes home 901 

, Mission of 3756 

, Music of primitive .... 2302 

, Oppression of 2958 

, Pottery the work of . . . 2651 

a Power in savage life. . *3749 

, “a, reason” 2147 

, Sewing of primitive. . . . 3090 

the Skin-dresscr of an- 
cient times 3121 

the Support of religion . *3754 

Weeping in theater, 

coachman freezing 2237 

, Work of, in primitive 

agriculture 124 

, Her work the calendar 

of primitive man 3770 

WOMAN, PRIMITIVE, Sim- 
plicity of 1990 

.Manufactures con- 
ducted by 2082 

. Taste shown by 3358 

WOMEN, (Shopping-knife in 

use among Eskimo 559 

, Cookery among prim- 
itive 652 

the Inventors of tex- 

t iles and pottery *375 7 

, Pott ery made for 2652 

, Pugnacity of men and . 2247 

, Seclusion of 3027 

, Storage of ■water by 

African 2006 

, Temperance of savage.. 3370 

Victims of cheap labor.. 483 

— Work of, among Abor- 
igines 3769 

. Primitive 3722 

WONDER, (Jrigin of 3068 

WONDERS, (Compensation in, 

of Science 859 

of Geology 2388 

of L i f e--' Plmsphores- 

cenco *.3758 

of Life destroyed. .... 796 

of Life destroyed with- 
out protest 

of Nature *3759, 

of Science 

, Science does not lessen. 

Wrought by natural 

forces 

WONDER-WORKER, Flame 


WOOD as Fuel 

Saturated with water 

in ocean-depths 

. Wedge made of 

WOOD-CRICKET of Brazil.. 
WOODPECKER, Brilliant 

cohering of 

. Structure of the 

WOOD-RAt, Collection of a. 
WOOL, Radiation from 

— of Sheet) increased by 

selection 

— of Sheep replaced by 

. hair 

. Utility of. for clothing. 

WORD Associated with its 

meaning 

— , Man demands a, for 

each thing 

— . Officer awakes at the, 

“signal” . 

as Sign of idea 


796 

*3766 

♦3761 

♦3762 

2131 

1256 
1 l.)() 

2721 
269 1 
2301 

48 

2896 

2079 

2819 

2052 

521 

.178 

♦3763 

3176 

2671 

1815 


491 

493 


611 

788 


1008 


345 

106 


WORDS, Borrowed 3632 

, Emphasis in reading 

shows sense of, to come. . . . 2728 

, Imitative, few. . 3175 

, Misreading of 2193 

, Their undying power . . *3764 

WORK of Agassiz in America 2665 

: , All, result of heat 1012 

Ancient and modem 

conmared *3765 

, The, of a Century of 

astronomy 1403 

, Choice the, of conscious- 
ness 

of Christ a means to an 

end 

, Civilization teaches reg- 
ular 

, Design in, of men or 

beavers 

Done on the way 3702 

, Evidences of the, of an 

ancient stream 148 

of Floating ice not glac- 
ial markings 1378 

, Genius involves hard. . 3109 

, Heat converted into. . . 

, Great in later life — 

Herschel 

, Heat disappears in. , . . 

, Incessant, of insects — 

Ants, etc *3767 

, Lost, of Aristotle 1322 

, Lubrication converges 

power on 1290 

of Man and woman 

among Aborigines *3769 

the Measure of energy. . 101 1 

, Mechanical perfection 

of insect’s 2546 

, Nature seen at ... . 131 1 , 2374 

, Power of quiet 2680 

of Red corpuscle.s 378 

, No. .single faculty com- 
petent to the 18l9 

a Specific *3766 

, Stimulus, the teacher’s 

great 3232 

of the Sun 3772 

Undoes work *3768 

Unfini.«5hed *3771 

, Volcanic peaks the, of 

time 252^ 

, United, by contra.*«ted 

force.s 104 

, Water able to do ... . 1015 

, Woman's, calendar of 

primitive man *3770 

, Woman’s, in primitive 

agriculture 

and Worker 

— — . (See also Enkrgy; 

Force; Industry; Ser- 
vice.) 

WORKER Changed to Queen 

bee 

— .(’’hemistry to elevate 

work and 486 

— , Insignificant, achieves 

vast result. s *3773 

WORKERS Among bees are 

undeveloped queens^ 822 

, Closet, needful 2698 

Compelled to crowd to- 
gether 1754 

, Din of foundry un- 
noticed by its 1609 

, Relays of ant 1869 

. Success of earnest 216 

WORKMAN’S Mistake led to 

discovery 7 

WORKS. Beaut y of , of art. . . 238 

— .Magnitude of mound- 

builders’ 2010 

are Relics «>f man 2861 

WORLD, America the old. . . 155 

— , Astronomy of the early 258 
— Without atmosphere. . *3778 
— . Bi.soti and bear in old 

and new 1977 

. ("ontact with External . 1 159 

, A divided *3774 


124 

486 


3459 
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WORLD, Egoism of ancient 


geologic 982 

, by Electricity the as- 
tronomer looks from all 

parts of the, at once 552 

, The, enduring 3079 

, Every part of, habit- 
able 1896 

, External 907 

, Facts of external 1 185 

, Future. . 626 

. 'Good Samaritan in the 

ant 1470 

.Ideal 1578,3389 

a.s Interpreted by man.. 320 

Lighted by a blue and 

orange sun *3775 

, Men of north lead 

the 830 

.Mind required to con- 
strue the 615 

, Natural lifted to spir- 
itual 2617 

, Need of law in spiritual 3458 

. Nerves interpreters of 

the. to the mind 2409 

, Old, linked by mam- 
moth with new 2016 

, Plant lifts the mineral 

to the living 2617 

the Product of warring 

sy.‘«tems *3776 

, Progress of, dependent 

on water-power 3701 

, Proof of external 1088 

Seen in chiaro.scuro.. . . 536 

, Sidereal and organic, 

compared 2255 

, Styles transported over 

the 3722 

. Subsensible 1577 

, Unseen forces control.. 1793 

. Unseen, of fundamental 

importance *3777 

.Verification in the, of 

fact 3389 

, Waves of gases round 

the 267 

WORLDS, All, held by grav- 
itation 571 

, Earth closer to other. , . 810 

, Law of gravitation in all 3554 

.Life in other 1181,1896 

Lighted by colored suns 


, Motion of 2264 

. Old and new 158 

, Other, may be inhab- 
ited 386, *3781, 3782. *3783 

Other, like lands be- 
yond the sea 3650 

, Other than ours in use. 3650 

. Our past the present in 

distant 1389 

, Plurality of 3198 

. Science has new, to 

conquer 2987 

in Star clusters *3780 

Where night is un- 
known *3779 


WORMS Break up soil 1917 

Build tunnels 2655 

as Builders *3784 

Bury ancient monu- 
ments 3236 

Bury seeds 3040 

Living in brine 1896 

, Method shown by. 1718 

Pile up soil 3137 

Prepare vegetable 

mould *3785 

— Seemingly more intel- 
ligent than ants 2197 

, Sense of touch in 3446 

Sink stones in soil 2310 

— — Supplement plow 319 

Transform stony into 

fertile field 3466 

— — Undermine buildings. . 411 

WORSHIP of Dog and cat 

in ancient Egypt 499 

, Dogs made objects of . . . 898 

, Infinity not an object 

of 1655 

of Magnetic needle. . . . *3786 

of Sun 2688 

of Superhuman person- 
ality 2869 

— — , Terror the inspiration 

to, of serpent.s 2943 

WORSHIPPERS, Conjectures 

of ancient 2688 

, Gods of savages like 

their 1390 

WORTH of Culture shown 

by its lack *3787 

WORTHLESS, The, Destroys 

the precious 2703 

WOUND, Pain from imagin- 
ary 2677 

~ — , Whale not instantly 

aware of 3060 

WOUNDS, Surgery conquers. 439 

.Treatment of 1364 

WREN Returns to home .... 2411 

WRETCHEDNESS of Sav- 
agery *3788 

WRITER, Omission by an- * 

cient 2453 

.WRITERS, Popular, fail of 

exactness 1115 

WRITING Divides civilized 

man from barbarian *3790 

— — , Evolution of *3791 

Extends man's horizon *3792 

, Loss of power of 3449 

.Reflex action in 2291 

Across space *3789 ' 

vs. Speech 1816 

of Vanished hands — 

Pompeii *3097 

Y 

YARN, Failure of supply of . . 1754 

YEANING Is a prophecy . . 2814 

YEARS, Disease-germs liv- 
ing in soil sixteen 3374 

, Later life dependent on 

early 1426 


YEARS, Paralysis of investi- 
gation for 1 ,000 207 5 

Shorten with advancing 

age *3793 

, Sun would burn out in 

3.000 3155 

YEAST, Growth of . . 2879 

YELLOW-FEVER B'atal 

among Europeans 1030 

YELLOWS Attacks peach 

trees 1009 

YEW Attains greatest age 

of all trees. 110 

YIELDING a Hetter protec- 
tion than hardness *3795 

YOKOHAMA, Preparation 

for earthquake at 2711 

YOUNG, Biology guards, 

against pitfalls 1792 

, Desertion of, by moth- 
er-birds 1604 

in Shell know mother’s 

warning cry 1215 

, Tenderness of ants to 

their 3375 

, Wasp feeds its 1682 

YOUTH and Age— Geolog- 
ical *3790 

, Habits fixed in 142 j 

, Most restrained wan- 
ders farthe.st 1622 

, Novelty of, becomes 

routine 3793 

. Period for forming 

habits *3797 

z 

ZEBRA Almost invisible in 

the twilight ; . 3586 

in process of Extermin- 
ation 505 

.Stripes of 2914 

ZERO, Absolute, of space. . . 1461 

ZERO-SIGN, Value of. *3798 

ZINC, Burning of iron and. . 2153 

, Force stored in 1013 

ZIRCONIUM Doubles strength 

of gold 459 

ZONE, Abysmal *3799 

, Deatl-lino overhangs, 

of life 71 

ZONES, Eyes of deep-sea an- 
imals differ with 1176 

. Temperate, most favor- 
able to human progress. . . 180? 

, Temperate, the chief 

abodes of life *3800 

ZOOLOGIST Welcomes ev'o- 

lution 650 

ZOOLOGY Allied with other 

sciences 813 

.Museum of compara- 
tive 2665 

.Myth of 2346 

, Romance of 2937 

ZUNI, Potter’s wheel of the 

woman 2647 

ZYMOTIC DISEASE, Neg- 

:a_a: Ia..- 


lect of sanitation invites 2404 
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Iteferenoe denotes not necessarily equivalence, but illustration rr suggestion, sometimes contrast or even 
antithesu. Cross-rrferences may often be followed out still more fully by looking up in the General Index also the 
topics referred to. Particular items, as the names of animals, instruments, etc., are to be sought in the General 
Index, and names of persons, places, etc., in the Index of Proper Names, or of Authors and Publishers 


ABANDONMENT, 

. Theory, 3395 
ABBERRATION, 1 
Illusion, 1559 
Parallax. 2503 
ABIOGENESIS, 

Air, 1.30 

Generation, 1343-45 
Germs, 1371 
Life, 1902 
World, 3774 
(See also Bioqene- 
818 .) 

ABNORMALITY, 

Law, 1849 
ABORIGINES, 

Irrigation. 1768 
Work, 3769-70 
ABRASION, 2-3 

(See also Glaciers; 
Rocks.) 

ABSENCE OF MIND, 4 
Insensibility, 1690 
ABSOLUTE, TriE, 

' Differences, 824 
Freedom, 1325 
Truth. .3496 
ABSOLUTENESS, 

Species, .3163 
ABSORPTION, 

. Color. 533 
Light, 1939 
ABSTINENCE, 

Responsibility, 2889 
Re.serve, 2880 
(See also Self-Deni- 
al; Temperance.) 
ABSTRACTION, 

Faith, 1196 
Genius, 1352 
ABSTRACTIONS, 

Government, 1393-94 
Ideas, 1.546 
Law, 1837 1857-58 
Man, 2046, 2064 
Materialism, 2095 
Mind. 2205 
ABUNDANCE. 

Emblem, 999 
Energy, 1019 
Life, 1870, 1882, 1920 
-21 

Luxury, 20(X) 
Meteorites, 2160 
Nature, 2369 
Seeds, 3041 
Squirrels, 3193 
ABYSS, 

Adaptation, 56 
Life, 1894 
Stars, 3213 
Zone, 3799 

(See also Ocean 
Depths.) 
ACCIDENT, 6-12 
Agreement, 118 
Chance, 462-54 
Design, 789-90 
Disaster, 839-40 
Discovery, 846 
Priority, 2734 
ACCIDENTS, 

Order, 2462 


ACCOMPLISHMENT. 13 
(See also Achieve- 
ment.) 

ACCUMULATION. 15-16 
Action, 21 
Adaptations, 67 
Advance, 87 
Alcohol, 133-1.35 
Astronomy, 251 
Capital, 421 
Effect. 973-76 
Ero.sion, 1049 
Error, 1050 
Experiments, 1153 
Exi)crt, 1154 
Photography, 2592 
Summation, 3294 
Writing, 3790 
(Sec also Acqiusi- 

TION.) 

ACCURACY, 18-19 
Monuments, 2238 
Qualifications, 2812 
(See also Astronomy ; 
Exa(t.ne88 ; Light- 
waves; Measure- 
ment ; Microscope ; 
Specthosc ope ; 
Stars; Sun; Tel- 
escope.) 

ACHIEVEMENT, 
Affliction, 101 
Appliances, 216 
Aspiration, 241 
Difficulty, 830 
Energy, 1010 
Life, 1872 
Success, 3288 
ACHROMATISM. 

Errors, 1069 
Eye, 1174 
ACQUISITION. 

Impulse, 1605 
(See also Accumula- 
tion.) 

ACTION, 20-29 
Belief, 357 
Brain, 396-99 
Character, 481 
Compulsion, 572 
Crucifying, 703 
Cycles, 717 
Eteliberation. 756 
Difficulty, 830 
Doing, 899 
Doubt, 904 
Habit, 1423, 1426 
Life. 1878, 1880 
Morality. 2242 
Motion, 22.54-69 
Movement , 2281-95 
Process, 2742-43 
Reflex, 1076, 2795 
Resolves, 2J^3 
Sentiment, 3082 
Spectacle, 3167 
Speed, 3178-79 
States, Mental, 3224 
Suspense, 3342 
Temperament, 3369 
ACTIONS, ,30 
ACTIVITIES, 31-32 
Co-ordination 661 
Earth's incessant, 31, 
927-50 

Earthquake, 952-59 
Science, 2981 


ACTIVITY, .33-30 
Brain, 396, 404 
Blood, 380 
Climate, 523 
Life. 1878 

Motion, 2254-69.2269 
Movement, 2281-95 
Slavery, 3126 
ACTOR, 37 

(See also Illusion.) • 
ACTS, 38 
ACUTENESS. 

Penetrat ion , 2533 
ADAPTATION, 43-67 
Bubble, 410 
Change, 464 
Conflict, 590 
Contrivance, 643-647 
Design, 783-790 
Difference, 822 
Difficulty, 825 
Endurance, 1007-8 
Environment, 1029- 
30, 1033-.34 
Habitat. 1424 
Heredity, 1493 
Horse, 1509 
Law, 1838, 184.3, 
1848, 1856, 1861-62 
Man, 2017 
Metaphor, 21.57 
Modification. 2230-31 
Mystery, 2311 
Night, 2417 
Notes. 2427 
Plan. 2609. 2612 
Plasticity, 2624 
Power. 2664, 2689 
Purpose. 2095-2802 
Seed-flisper.sal, .3033- 
40 

Soul, ,3149 
Stupidity, .3272-74 
Substitutes. .3285-86 
ADAPTATIONS, 

Purpose. 2798 
ADAPTABILITY. 39-42 
Man. 2402 

ADAPTIVENESS, 69-70 
ADJUSTMENT, 71-77 
Balance, 307 
Birds, 372 
Compensation, 561 
Crystallizatirm. 707 
Delicacy, 757-58 
Evolution, 1111 
Force, 1294 
Nature. 2.358. 2378 
Variability, 3601 
ADJUSTMENTS. 

Patience, 2525 
Unity, 3.528 
Vision, 36.56 
ADULTERATION. 

Foods, 1277 
Wine, ,3744-45 
ADVANCE, 78-90 
Advantages, 95 
Ascent , 240 
Astronomy, 251 
Candor, 418 
Capacity, 420 
Force, 1283 
Growth, 1406-13 
Insight, 1691 
Progress, 2748-60 


ADVANCE 

Wave, .3712 
(See also Civiliza- 
tion; Progress.) 
ADVANCEMENT, 

Savage. 2953 
ADVANTAGE, 91-95 
Benefits, .359-362 
AERONAUT. 96 
Illu.sion. 1558 
Surprise, .3333 
AFFECTION, 97-99 
Animals, 177 
Child, 487 
Courtship, 679 
Dawn, 732 
Difficulty, 8.31 
Family, 1199-1203 
Infancy. 1648 
Love. 189.5-97 
Obliteration, 2437 
AFFINITY. 100 
Metaphor. 2158 
Struggle, 3262 
AFFLICTION. lOl 
Strength, 3249-.50 
(See also Pain.; Sor- 
row; Suffering; 
Trial.) 
AFFLICTIONS, 

Law, 1875 
AGE, 108-10 

Antiquity, 189-201 
Beginning, .343-51 
Duration, 913 
Life, 1872 
Memory. 21.38 
Reversion, 2913 
Time, 2429-39 
Years, 3793 
(See also Bronze Age ; 
Middle Age ; Stone 
Age; Time.) 
AGENCY, 102-05 
Action, 20-28 
Design, 782-86 
Fermentation, 1221 
Fertility, 1224-25 
Fig, 1229-30 
Fire, 1231-34, 1236, 
1240, 1244 
Insects, 1686-87 
Machine, 2(X)l-05 
AGENT, 106-07 

Combination, 551 
AGENTS. 

Destruction, 792 
AGES, 111-12 
Design, 785 
AGNOSTIC, 113 
AGNOSTICISM, 114-16 
Belief, 356 
Darwinism. 730 
Nature, 2360 
“Nightmare,” 2423 
Unity, .3530 
AGREEMENT, 117-19 
Convergence, 650 
Co-ordination, 661 
Co-operation , 657-60 
Disputation, 873 
Errors, 1064 
Harmony, 1437-41 
Opinions, 2456 
Unanimity, 3507-8 
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SCIENTIFIC SIDE-LIGHTS 


AGREEMENT. 

Unification. 3510 
Union, 3518-24 
Unity, 3525-59 

AGRICULTURE, 120-26 
Beauty, 319 
Beginnings, 351 
Cave-men, 441 
Exportation, 1157 
Farming of insec t s , 
1206 

Fertility, 1224, 1225 
Fig. 1229-30 
Food. 1270-71 
Hawk. 1445 
Irrigation, 1768 
Indigo. 1626 
Industry, 1641 
Man, 2049. 2073 
Mound-builders, 2272 
Soil. 3137-40 
Soils, 3139-40 

AID, 

Service, 3086 
(See also Coopeua- 
tion; Help.) 

AIR, 127-130 
Aeronaut, 96 
Atmosphere, 266-69 
272. 274-76 
Bacteria, 304-5 
Bees, 342 
Clearness, 518 
Combustion. 555 
Conditions. 581 
Dangers, 723 
Delusions, 765 
Discovery. 857 
Diving-b^ll. 886 
Dogma. 894 
Exactness, 1124 
Expansion, 1132 
Generation, 1343-44 
Germs, 1371 
Germ-theory, 1364 
Home, 1502 
Increase, 1618 
Influence, 1662 
Life, 1877, 1902, 1904 
Machine, 2004 
Missiles, 2223-24 
Motion, 2260 
Movement, 2285 
Purification, 2791 
Purity, 2792-93 
Putrefaction, 2810 
Respiration. 2884-85 
Silence. 3105 
Solids. 3143 
Wind, 3741-43 
AIR-CURRENTS, 

Power, 2666 
Winds, 3743 
AIR, LIQUID, 

Refrigeration, 2856 
AIR, PURE, 

Protection, 2772 
AIR-SHIPS, 

Ignorance, 1554 
AIR, UPPER, 

Winds, 3743 
ALARM, 

Half-truth, 1430 
ALCHEMISTS, 

Error, 1052 
Sun. .3300 

(See also CiiKMisTny; 
Dream ; Elemiints ; 
TTnity.) 

ALCHEMY, 

Delusions, 763 
Flame 4 1256 
Science, 2965 
Unity, 3552 
ALLIANCE, 144 

(Bee also Agreement; 
Cooperation ; Kin- 
dred; Union; Uni- 
ty.) 

ALLOY, 

Change 459 
ALLUREMNT, 145 
ALMIGHTY, THE, 146 


ALMSHOUSE, 147 
Life. 1894 

(See also Ocean; 
Tropics.) 
ALCOHOL, 131-42 
Chemistry, 485 
Failure, 1192 
Crime, 697 
Flavors, 1257 
Food, 1262-1275 
Health. 1448 
Heredity, 1479, 1492 
Intemperance, 1731-32 
Intoxication, 1745-46 
Navy, 2395 
Nitrogen, 2424 
Poison, 2638-39 
Responsibility, 2889 
Spirits. 3182 
Temperance. 3370 
.Visions, .3657 
Will, 3734 

(See also Drunkard; 
Intemperance; 
Intoxication; 
Mania; Stimu- 
lants.) 

ALPHABET. 148 

(See also Lanou.vge; 
Letters ; W ritino . ) 

ALPS, 

Cause. 4.35 
Changes, 470, 475 
(See also Climber ; 
Erosion; Gla- 
ciers.) 

ALTAR, 149 
ALTERNATIONS, 

Climate, 519-20 
(See also Change.) 
ALLEVIATION. 143 

(See also Advance ; 
A.v.esthetics; Dia- 
ease; Medicine; 
Pain; Physici.^n.) 
ALTITUDE, 

Birds, 368 
Constancy, 618 
Continents, 627-30 
Danger. s, 722 
Du.st, 918 
Earth, 932 
Eart h-cru.st , 948-49 
Earthquake, 952 
Exact nes.s, 1117 
Home, 1502 
See also Alps; Ele- 
vation ; M o u N - 
tains.) 

ALTRUISM, 150 

Individualism, 1628 
Life. 1885, 1889-90 
Nature, 2389 
AMATEURS, 

Service, ,3084 
AMAZEMENT, 151 
AMAZONS, 

Ants, 203 
AMBIGUITY, 152 
TIMBER, 

Magnet, 2007 
(See also Elkctric- 
ity.) 

AMBITION, 153 
A.spi ration 
Emulation, 1003 
Knowledge, 1801 
AMERICA, 154-65 
Discovery, 851 
(See^also Animals; 
Climate; Mound- 
Builders.) 
AMERICANS, 

Climate, 523 
AMUSEMENTS, 156 
Antics, 188 
Dancing, 718-19 
Playhouses, 2628 
Visits. 3680 
(See also Anticj; 
Play.) 

ANALOGY, 167-58 
Adjustment, 76 


ANALOGY, 

Extension, 1160 
Materialism, 2103 
ANALYSIS, 159 
ANATOMY, 160-62 
Errors, 1070 
Intolerance, 1742 
Variety, 3617 
ANCESTRY, 

Reversion, 2914 
(See also Heredity.) 
ANESTHETICS, 

Humanity, 1516 
(See also Disease ; 
Medicine; P ain ; 
Surgery.) 
ANIMAL, 

Adaptability, 39-41 
Aggregate, 119 
Arrest, 231 
Ascent. 240 
Bird. 367-72 
Competitors, 564 
Diving-bell, 886 
Embryo, 1000 
Initiative, 1679 
Likeness. 1953 
Mind, 2194, 2197. 

2201 - 02 . 

Movement . 2284 
Sensation. 3060 
Telegraph, 3364 
ANIMALS, 163-81 
Adaptation, 56-61 
Advance, 80 
Almshouse, 147 
Amusements, 156 
Anthropomorphism , 
186 

Antiquity, 190, 193 
Armor. 229 
Assimilation. 242 
Association, 243 
Balance, 308 
Beginnings, 350 
Belief, 352 
Change, 460-63 
Civilization, 505 
Climate, 519-22 
Color, 532, 534, 541 
543 

Compensations, 563 
(Vmtrivance, 643-4,5 
Cooperation , 657-60 

CV>ral. 60.3 
Correlation, 667 
(Correspondence, 672 
Curiosity, 709 
Curse, 714 
Dancing, 718 
Danger-si.gnals, 722 
Desert, 780 
Design, 782, 788 
Destruction, 796, 798 
Difference, 825 
Difficulty, 832-33 
Digestion, 836 
Distribution, 882 
Division of labor, 890 
Domestication, 900 
Ecstacy, 964 
Education, 969 
Effect of fire, 978 
Electricity, 991 
Extermination, 1163 
Extinction, 1165 
Evidence, 1087 
Eyes, 1174-76 
Fear, 1214-15 
Fish, 1246-51 
Food, 1261-67, 1278- 
79 

Force, 1282 
Forests, 1307 
Forms, 1314 
Fossils, 1316-19 
Freezing, 1332 
Help, 1470 
Helpless, 1471 
Heredity. 1481, 1484, 
1486 

Hues, 1612 
Ice, 1536 


ANIMALS, 

Imitation, 1582, 1585 
Immigration, 1585 
Increase, 1615-16, 
1619-20 

Individuality, 1634 
Industry, 1640, 1642 
Ingenuity, 1672 
Intelligence, 1718-26 
Interest, 1737 
Investigation, 1761 
Language, 1812, 1815, 
1823. 1826 

Life, 1870-71, 1875- 
77, 1880-84, 1889- 
90. 1893-97, 1898- 
99. 1002, 1904, 1906 
-09, 1915-16, 1920 
• -21. 1925 

Limitation, 1961 
Loss, 1991-92 
Man, 2019-21, 2023, 
2038,2040-41,2043. 
2045, 2048, 20.50, 
20.52.2062-63,2072, 
2076 

Markings, 2087-88 
Mammalia, 2013-15 
Mechanics. 2133 
Migration, 2173-74 
Missiles. 2226 
Modification, 2230 
Morality. 2244 
Multiplication. 2298 
Music, 2.301 
Nature, 2.366 
Navigation, 2393 
Night, 2117, 2240 
Ocean. 2444-46 
Organisms. 2471-72 
Originators, 2491 
Patience. 2526 
Phosphorescence . 2585 
Pilots, 2603 
Plasticity, 2624 
Play. 2626, 2628, 2629 
Problems, 2739 
Proof, 2761 
Progeny, 2747 * 

Recognition, 2836-, 37 
Sacrifice, 2942 
Sagacity, 2944-46 
Seed-dispersal, 670, 
3039 

Selection, 3050 
Selfishness, 3057 
Sense of proi>erty, 
3069 

Separatene.s.s, 3083 
Service, 3086 
Squirrels, 3193 
Stillness, 3229 
Struggle, 3260, ,3266 
Struggle for life, 3266 
Suffering, 3290 
Superstition. 3327 
Unity, 3545, .3.549 
Variability, 36(K) 
Volcanic ashes de- 
stroy, 3101 
Warfare, 3689 
Weapons, 3720 
(See also Ants; Bees; 
Bird; (^at; Dog; 
etc., in General In- 
dex.) 

ANIMAL ORGANS, 

Correspondence, 672 
ANOMAX^JES, 182 
Memory, 2139 
ANTAGONISMS. 183 
ANTHROPOLOGY, ^ 

Law, 1848, 1853-55. 
1862 

Man, 2077-79 
Mound-builders, 22 < I 
-72 

Nature, 2357, 2363 
Pottery, 2648-52 
Tools, 3443-45 
Vices, 3642 

AMTHROPOMORPHISM, 

184-86 
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ANTHROPOMORPHISM, 

God, 1386-90 
Nightmare of Philos- 
ophy, 242 
Spirituality, 3183 
Soul, 3147-60 
ANTICIPATION, 

Belief, 352 
Conflagration, 683 
ANTICIPATIONS, 187 
(See also Expecta- 
tion; Hope; Vis- 
ions OP Science.) 
ANTICS, 188 

(See also Amuse- 
ments; Play.) 
ANTIQUITY. 189-201 
Age, 108-12 
Agriculture, 122-23 
America, 155 
Animals, 175 
Astronomy, 254 - 55 
257-69 
Ax. 302 

Barbarisms, 309 
Bas-reliefs, 314 
Beginning, 343-51 
Bow, 395 
Change, 463 
Civilization, 498-501 
Constancy, 619-20 
Cooking, 652,654, 656 
Debt, 739 
Delusions, 763-64 
Delta, 760 

Development, 804-5 
Eclipses. 963 
Engineering, 1022 
Enjoyment. 1025 
Experiment, 1148 
Fatherhood, 1211-12 
Fire, 1232. 1242 
Fixity. 1255 
Generation, 1345 
Geology, 1359 
Home, 1501 
Induction. 1638 
Iron, 1766 
Knowlc<lge. 1790 
Lamps, 1807 
Light, 1931 
Lighting, 1950 
Locomotion, 1981 
Magnet . 2lK)7-8 
Man, 2024-25, 2043- 
44 . 20,58-66 
Measures, 2129-30 
Meteorites. 2161 
Mines, 2215 
MiLseums, 2300 
Mythology. 2342-43 
Myths, 2345 
Navigation , 2392 ,2.394 
Needle, Magnetic, 
2400-01 
Neiglibor, 2405 
Origin, 2481 
Potter’s Wheel, 2647, 
2650 

Pottery, 2648-52 
Progress, 2753 
Rev'erence, 2910 
Sculpture, 3022 
Stability, 3194 
Stone-cutting, 3235 
Theology, 3385 
Textiles, 3383 
Time. 2429-39 
Transformation, 3460, 
3462 

Universe, 3562 
Wheel. 3726 
Work, 3765 
ANTISEPTICS, 

Germ-theory, 1364 
Germicides, 3341 
(See also Bacteria ; 
Clf.anlinebb; Gen- 
eration, Sponta- 
neoub; Disinfec- 
tion; Germs; Pu- 
trefaction; Sur- 
gery.) 


ANTS, 203-10 

Appendages, 215 
Architecture, 221 
ANTITOXINS, 

Poisons, 2642 
ANXIETY, 

Night, 2419 
APE, 211, 212 
Brain , 400-02 
Differences, 826 
Helplessness, 1473 
Kingdom. 1785 
Monkey, 2235 
APES. 

Difficulty, 833 
Fire, 1232 
Intelligence, 1722 
Man, 2017, 2019-21 
Myths, 2.348 
Origin, 2485, 2490 
Power, 2654 
Sympathy, 3347 
APHASIA, 

Speech. 3174 
Tracts, 3449 
(See also Brain; 
Language; Mind.) 
APHIDS. 

Ants, 204-05 
APPARATUS. 

Appliances, 216 
Perfection, 2547 
(See also Appliances ; 
Instuvments; Mi- 
CUO.SCOPE ; Spec- 
troscope ; T E L E- 
scoPE, etc., in Gen- 
eral Index.) 
APPEAL, 213 
APPEARANCE. 214 
APPENDAGES. 215 
APPERCEPTION. 

Choice, 492 
Name. 23.52 
Impression, 1598 
APPETITE. 

Mind. 2191 
Taste, 3360 
APPLIANCES, 216 
Arrest, 232 
(See also Apparatus.) 
APPLICATION. 217 
Discovery. 849 
Science, 2970 
(See also Utility.) 
APPRECIATION. 

Result , 2894 
APPROVAL. 

Condemnation, 581 
APPROXIMATIONS, 218 
ARABS. 219 

Chemistry, 485 
Debt, 738 
Founders, 1320 
Science, 2965, 2977 
ARCH. 

Antiquity. 199 
Discovery rcpudiatecl, 
3674 

ARCHiEOLOGY, 
Antiquity. 195 
Architecture, 222 
Civilization, 498-501 
Industry, 1643 
Intelligence. 1717 
Man, 2024-25, 2043- 
44, 20.58-66 
Monuments, 2238 
Mound-builders, 2271 
-75 

Mysteries, 2305 
Net, 2412 
Pentateuch, 2535 
Progress, 2753 
Relics, 2861 
Tools, 3443-45 
(See also Anthropoid 
ogy; Man. Prim- 
eval; Man, Prim- 
itive.) 

ARCHITECTS. 220 
ARCHITECTURE. 221-24 


ARCHITECTURE, 

Antiquity. 190, 199 
Ants, 208 
Architects, 220 
Buildings, 411 
Dwellings, 923-24 
Earthquakes, 958 
Buttresses, Natural, 
412 

Earth-sculpture, 9.59 
Mound-builders, 2271 
-72 

Subsidence, 3281 
Powers, 3447 
Worms, 3784 
ARCTIC REGIONS. 
Animals, 163-64 
CJoloration, 47, 163, 
521 

Extremes, 1173 
Fact, 1181 
Lands, 1810 
Ice, 1529 

Submergence, 3278 
AREA. 225 

Convolutions, 651 
ARGUMENT. 226-27 
Belief. 356 
Distinctions, 880 
Experiment, 1149 
Reasoning, 2831-33 
Theory 3387-3415 
Vision, 3654 
ARISTOCRACY, 

Government. 1393-96 
ARITHMETIC. 228 
Calculation, 413 
Counting, 677 
Environment, 1031 
Mathematics, 2108 ! 

ARMIES. 

March, 2083 
ARMOR. 229 
ARMY. 

Life, 1876 
ARREST, 230-32 

Development, 814 
Education. 968 


ARROW-HEADS, 

Bow. 395 
ART, 233 

Beauty, 338 
Beginnings, 350 
Cry.«5tals, 708 
Destruction, 796 
Emotion, 1001 
Fciclings, 1219 
Gems, 1.342 
Perception. 2541 
Sculpture. ,3021-22 
ART AND LABOR, 
Union, 3.522 
ARTIFICIALITY, 234 
ARTIST. 236-38 
Beauty, 327-28 
Embryo, 1000 
Germ, 1.365 
Painting, 2499 
ARTS, 239 

Binding, 365 
Civilization, 504, 508 
Development, 804 
Similarity, 3108 
Textiles. .3383 
Tools. 3443-45 
ARTISAN. 235 
ASCENT. 240 

Progress, 2748-60 
ASCETICISM. 


Heroism. 1495 
(See also Abstinence ; 
Temperance.) 
ASHES. 

Winds, 3743 
ASPIRATION. 241 
Ambition, 153 
Beauty. 321 
Cause, 438 
ASSIMILATION. 242 
ASSOCIATION. 243-46 
Combination, 554 
Cooperation, 657-60 


ASSOCIATION. 

Cramming, 680 
Man, 2078 

Man’s social self, 2078 
Memory, 2141 
Mind, 2201 
Movements, 2288-91 
Organisms, 2468-69, 
2472 

Organs, 2480 
Partnerships, 2614 
Place, 2608 
Reenforcement, 2850 
Result, 2892 
Sociability, 3135 
Society, 3136 
Sorrow, 3145 
Speed, 3179 
Virulence, 3649 
ASSUMPTION. 247-48 
Fetishism, 1227 
(See also Evidence.) 
ASSURANCE, 249 
ASTEROIDS. 250 
Maze, 2122 
(See also Planets.) 
ASTROLOGY. 

Astronomy, 255 
Civilization, 499 
ASTRONOMER. 

Ambition, 1.53 
Beginning, 345 
Dependence, 773 
Recognition. 2835 
ASTRONOMERS. 

Conflict, 587-89 
ASTRONOMY. 251-63 
Aberration, 1 
Accuracy, 17, 19 
Alliance. 144 
Altar, 149 
Action, 20 
Agreement, 118 
Antiquity, 191 
Asteroids, 2.50 
Beginning, 345, 347- 
48 

Calmness. 416 
Christianity, 495 
Civilization , 499 
Combination, 552 
Comets, 556 
Communion, 558 
Comparison, 560 
Concurrence. 579 
Contempt, 626 
Corona, 664-65 
Cosmogony, 67.3-74 
Darkness. 726 
Development, 810-11, 
81.3 

Differences, 827 
Discovery, 850-51, 
853, 858-59 
Di.stance, 874-7.8 
FInvironment , 1031 
Epochs. 1043-44 
Errors. 1059-61, 
1063-66. 107S 
Exactness, 1, 13 
Experiment, 1145 
Future, 1336 
Genius, 1.346 
Geology. 1356 
Gravitation, 1399, 
1401-03 

Harmony, 14.37, 1441 
Heredity. 1482 
Inperfection, 1589-90 
Intolerance, 1743 
Kno wleclge , 1 790- 1801 
Law, 1841, 1850-51- 
52 

Light. 1931. 1941-42, 
1946 

Limit. 1956 
Limits. 1968-73, 1976 
Mathematics. 2107-9, 
2110, 2112. 2114 
Measurements, 2128 
Meteorites, 2160-63 
Moon, 2239-40 
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ASTRONOMY, 

Motion, 2254-56, 
2262.2264-65,2268 
Movement, 2283 
Myriads, 2304 
Nature, 2369, 2381 
Navigation, 2304 
Patience, 2523-25, 
2527 

Perseverance, 2566, 
2568 * 

Planets, 2613-14 
Photography, 2591- 
92, 2594-95 
Physics, 2598 
Precession, 2702 
Precision, 2706-07 
Presence, 2716 • 
Progress, 2758 
Race, 2817 
Records, 2846 
Results, 2900 
Revolution, 2915 
Scaffolding, 2959 
Science, 2967, 2969, 
2972-73, 2999 
Spectroscope, 3168 
Spectrum, 3169-70 
Speculation, 3171 
Splendor, 3184 
Stars, 3196, 3212, 
3214-3223 

Sun, 3295-3308, 3310- 
11, 3314-15 
Sun-spots, 3187-88 
Tasks, 3357 
Terror, 3379-80 
Theories. 3387, 3392, 
3393, 3395 

Theory, 3395, 3400 
.3402-04. 3412 
Time. 3436 
Unanimity, 3507-08 
Unity, 3527 
Variety, 3611-16 
Visitors, 3659 
Waste, 3694-95 
Wonders. 3761-62 
(See also Moon; 
Planets ; Spectro- 
scope ; Stars ; Sun ; 
Telescope, etc., 
in General Index.) 
ATHEISM. 264 

Darwinism, 730 
Evolution, 1104 
Denial, 768 
Devices, 817 
Humanity, 1514 
Order, 2464 
ATHEIST, 265 

Purpose, 2807 
ATMOSPHERE, 266-76 
Aeronaut, 96 
Dew, 819 
Earth, 928 
Heat, 1461 
Imperfection, 1590 
Life, 1877 
Purification, 2791 
Scintillation, 3 2 20- 
21, 3500, 3606 
Sun, 3308 
Uncertainty, 3509 
Variation, 3606 
Wind, 3741-43 
World. 3778 
Star-colors, 3200-01 
(See also Air.) 
ATOMS, 278-80 
Blue of sky. 384 
Chance, 454 
Conception, 578 
Consciousness ,598 ,609 
Current, 711 
Failure, 1191 
Heat, 1451 

Indestructibility, 1623 
Life, 1873 
Limits, 1970 
Matter. 2115-17 
Molecules, 2233-34 
Motion, 2256 


ATOMS. 

Particles, 2510-12 
Size, 3115 
Theoiy, 3398 
ATROPHY, 281-82 
Degeneracy, 752 
Degeneration, 754-55 
Limbs, 1954 
Loss, 1991-94 
Organs, 2477-80 
Parasitism, 2506-07 
Penalty, 2531 
Powers, 2696 
ATTENTION, 283-86 
Attenuation, 287 
Awakening, 300-07 
Custom, 602, 1190 
Distraction. 881 
Education, 969 
Expectation ,307 , 2671 
Genius, 1353 
Interest, 1735 
Limit, 1960 
Memory, 2140 
Mind. 2185-2212 
Mobility, 2229 
Perception, 2538 
Power, 2671 
Sensations. 3062 
Sens^^, ,3065 
Specialization, 3162 
(See also Conbcious- 
N E 8 d ; M B M O R Y : 
Mino.) 

ATTRACTION. 288 
Amazement, 151 
Birds. 368 
Curiosity, 709-10 
Ends. ltX)6 
Fascination, 1207-08 
Force, 1281, 1283-84, 
1286. 1288, 1291 
Forces. 1.303 
Gravitation, 1399- 
1404 

Influence, 1664 
Magnet, 2007-09 
Power, 2684 
Riddle. 2920 
AURORA, 289 

Conflagration, 586 
Mariners, 2086 
Phenomena, 2581 
Proportion, 2766 
Spectroscope, 3168 
Superstition, 3320 
Variety, 3621 
AUTHORITY. 290-92 
Bible, 363 
Bigotry, 364 
Convergence, 650 
Dogma, 894-96 
Opinions, 2456 
AUTOGRAPH, 

Sunshine, 3313 
AUTOMATISM, 293-97 
Acts, 38 
Alcohol, 1.32 
Animals, 173 
Body, 390 
Brain, 399 
Bubble, 410 
Deliberation, 756 
Initiative, 1679 
Errors, 1076 
Instinct, 1695, 1697- 
98, 1701-02, 1705, 
1708 

Imperiousness, 1593 
lianguage, 1820 
Life, 1907 
Limitation, 1962 
Man, 2055-56 
Memory, 2150 
Mind, 2195 
Movement, 2284 
Movements, 2288-91 
Parsimony, 2508 
Personality, 2674 
Power, 2673, 2675 
Problem, 2736 
Practise, 2699 
Seeing, 3042 


AUTOMATISM. 

Sense, 3065 
Volition, 3675 
AVALANCHE. 298-99 
Disintegration, 865 
AVOIDANCE. 

Superstition, 3326 
AWAKENING, 300-01 
Power, 2671 
AWE. 

Eclipse, 962 
AX, 302 

B 

BABYLONIANS. 

Records, 2846 
BACTERIA. 303-06 
Air, 130 

Antagonisms, 183 
Antitoxins, 202 
Benefits, 359 
Bread, 405 
Carelessness, 422 
Causes. 439 
Classification, 513 
Cleanliness, 515-17 
Cookery, 655 
Cooking, 655 
Constancy, 616 
Conta^jion, 622 
Decomposition, 747- 
48 

Dependence, 774 
Destruction, 792 
Discoverer, 841 
Disease, 863 
Disinfection, 865 
Dust. 917 
Errors. 1067 
Environment, 1040 
Evil. 1091 
Exactness, 1114 
Fermentation, 1221 
Ferments, 1222 
Fertility. 1224 
Freezing, 1331 
Germs, 1367-72 
Health, 1446 
Infection. 1652 
Injury, 1680 
Life, 1877. 1882-83. 
1887, 1893, 1904, 
1914 

Light, 1941 
Loss, 1988 
Microbes. 2168 
Micro.sicopc, 2172 
Milk. 2177 

Movements. 2296-97 
Mystery, 2338 
Nitrogen, 2426 
Organism, 2466 
Organisms, 2468-70 
Partnerships, 2514 
Phosphorescence, 2585 
Place, 2606 
Poisons. 2642 
Power. 2663, 2669 
Purity, 2792-94 
Putrefaction, 2810 
Reenforcement, 2850 
Reproduction, 2878- 
79 

Results, 2899 
Science, 3009 
Security, 3031-32 
Size, 3115 
Soils, 3139-40 
Species, 3164 
Suspense, 3341 
Struggle, 3260 
Tea, 3361 

Tenacity of life, 3374 
Tests, 3382 
Time, 3430 
Utility, 3584 
Value, 3598 
Virulence, 3649 
Visions, 3658 
BACILLUS, 

Vitality, 3661 
BACTERIOLOGY, 
Antitoxins, 202 


BACTERIOLOGY. 

Exactness, 1114, 1116. 
Disinfection, 865 
Infection, 1652 
Science, 2994 
BALANCE. .307-08 
Adjustment, 71 
Rest, 2890 
BAMBOO, 

Provision, 2780 

BANDS, 

Spectrum, 3169-70 
BARBARIANS, 

Affection, 97-98 
Beginnings, .350 
Belief, 353-54 
Civilization, 503-04, 
606 

Constancy, 620 
Dancing, 719 
Education, 968 
Irrigation, 1768 
Myths, 2350 
Senses. 3074-77 
BARBARIAN, 

Writing, 3790 
BARBARISM, 310 
Antiquity, 189 
Blood, avenger of. 381 
Civilization, 499, 500 
Cruelty. 705 
Intelligence, 1716 
Transition, 3468 
BARK, 

Clothing, 524 
BARRENNESS, 312 
Beauty, 323 
Fertility. 1226 
Volcano. .367» 
BASKETRY. 313 
BASKETWORK, 

Pottery, 2648 
BAS-RELIEFS, 314 
BATTLE, 

Omen, 2451 
BEAUTY, 316-40 
Artist, 238 
Color, 537, 639-40 
Contrivance, 646 
Crimson, 699 
Dust, 914 
Eclipse, 961 
Enjoyment, 1025 
Force.s, 1300 
Fragment, 1322 
Home, 1501 
Ice, 15.32 
Icebergs, 1537-38 
Mathematic.s, 2107 
Nature. 2361, 2375 
Painting. 2499 
Playhouses, 2628 
Purpose, 2796 
Sense. 3066 
Soul. 3276 
Sunset, 3310 
Stars, 3212, 3216-17 
Struggle, 3258 
Textiles. 3383 
Transformation , 3464 
Utility, 3575, 3580 
Wealth, .3718 
World, 3775, 3779-80 
BEAVER. 

Adaptation, 63 
BEAVER DAM, 
Antiquity, 190 
Design, 788 
BEE, 

ContrivAnce, 643 

BEE-LINE, 

Direction, 837 
BEGINNER, 

Limitation. 1962 
BEGINNING. 34.3-61 
Age. 108-12 
Agriculture, 122-23 
Antiquity, 189-201 
Astrunomy, 259 
Beam of Light, 315 
Birth, 373-74 
Cause, 431 

Civilization, 499-501 
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BEGINNING, 

Creation, 681-93 
Creator, 694 
Dawn, 732 

Development, 802- 
814 

Evolution, 1094-1111 
Experience, 1143 
Future, 1336 
Generation, 1343-45 
Geology, 1360 
Hypothesis, 1525-27 
Initiative, 1679 
Invention, 1755 
Knowledge, 1798 
Life, 1870-71, 1872, 
1902 

Morality, 2244 
Origin, 2481-90 
Success, 3288 
(See also Origin.) 
BELIEF, 352-58 
Argument, 226 
Doubt, 904-05 
Evidence, 1086, 1090 
Faith, 1195-97 
Incredulity, 1621 
Knowledge, 1791 
Verification, 3640 
BELIEFS, 

Pr<y?re8s, 2759 
BENEFICENCE, 

Earthquakes, 957 
Emblem, 999 
Good, 1392 
Ingratitude, 1674 
Power, 2693 
Storm.s, 3242 
BENEFIT, 

Advantage, 91-95 
Utilitarianism, 3572 
Utility. 3573-87 
BENEFITS. 359-62 
B^arthquakes, 967 
BENEVOLENCE, 
Bmjoyrnent, 1024 
Help. 1470 
BIBLE, 363 

(Sto also Christiani- 
ity; Chhistians; 
(’osmoony; Crea- 
tion; Scripture.) 
BIGOTRY, 364 

.Authority, 290 
Bible. 363 

Intolerance, 1740-44 
BINDING, 365 
BIOGENESIS. 

Air, 130 

Generation, 1343-45 
Life. 1902 
Work!, 3773 
BIOLOGY, 366 

Convergence, 650 
Dependence, 774 
Difficulty. 835 
Emotion, KXll 
Knowledge, 1792 
Life. 1870-71, 1873- 
77, 1882-84, 1889- 
90, 1893-1904,1906- 
09. 1912-23 
, Limits, 1965 
Nature, 2359, 2.361, 
2366, 2372, 2376, 
2378-79, 2,385, 2389 
Parasite, 2504-05 
Parasit ism . 2506-07 
Patience, 2522 
Plan. 2612 
Preciousness, 2704 
Study, 3270. 

bird, 

Cnange, 464 
Design, 785 
Development, 809 
Egg. 981 

Envi'*onment, 1029, 
1033-34 
Notes, 2427 
Omen, 2462 
Omission, 2453 
Perfection, 2660 


BIRDS, 367-72 

Adaptability, 40 
Adaptation, 46, 48 
Adaptiveness, 70 
Adjustment, 74 
Amusements. 156 
Animals, 178 
Antic.s, 188 
Basket-making, 313 
Beauty, 325-26, 334 
Brilliancy, 407-8 
Care, 423 
Cause, 434 
Costume, 676 
Crows, 702 
Cry, 706 
Dancing, 718 
Difference, 820 
Earth, 942 
Effects of fire, 978 
Equipment, 1047 
Eruption, 1079 
B'ascinaiion, 1208 
Fear, 1214 
Fish, 1246 
Flight. 1258 
F'ood, 1261, 1265 
Gravitation, 1402 
Growth, 1413 
Habit, 1420 
Home, 1592 
Homes, 1503 
Humming-birds, 1517 
-18 

Tmrilemcnts, 1596 
Imposture, 1597 
Impulse, 1604 
lncrea.«ie, 1620 
Inheritance, 1677 
Intelligence, 1720-21 
Interest, 1737 
Journey, 1778 
Lands. 1810 
Life, 1896. 1920,1924- 
25 

Los.s. 1992 
Marking.^, 2087 
Melody. 2135 
Migration, 2174 
Mimicry, 2179 
Monotony, 2236 
Movement , 2285 
Multitude, 2299 
Mvj^tcry. 2319 
Night . 2422 
O.strich, 2492 
Passing. 2510 
Playhouses, 2628 
Peculiarities. 2.520 
Previ^iion, 2725, 2726 
Protection, 2779 
PurF;o.**e. 28tMl. 2804 
Range. 2823 
Recognition, 28,36 
Respiration, 2884 
Scavengers. 2962 
Seed-dispersal , 3035 , 
3039 

Singing, 3113 
Speed. 3177 
Transition. .3467 
Terror, 3378 
Timidity. 3441 
Tropics, 3492 
Union, 3521 
Unity, 3.541 
Usefulness, 3570 
Visits, 3660 
(See also Color; 
Light ; Liqht- 
HouftK; Singing.) 
BIRDS* NESTS. 

Spun-glas.s. .3192 
BIRD-STRUCTURE, 
Adaptation, 67 
BIRDS* WINGS, 372 

(See also F 1. 1 r. ii t ; 
Wings.) 

BIRTH, 373 

Creation, 688 
BLACKNESS, 375 
Discovery, 857 


BLIND. THE. 

Teaching, 3363 
(See als o Light; 
Sight; Vision.) 
BLINDNESS. 376 
Artist, 236 
Compensation.s, 563 
Instincts, 1708 
Moon, 2240 
Penalty, 2531 
Phosphorescence , 2687 
Powers, 2696 
Sight, 3102 
(See also Color- 
Blindness.) 

BLOOD, 378-81 
Change.s, 477 
Dogma, 894 
Forms, 1315 
Germ-destroyer, 1363 
Life, 1884, 1890 
Materialism, 2098 
BLOOD-BROTHERHOOD 
377 

BLOOM, 382 
BLOSSOMS, 383 
BLUE, 384 
BLUNDER. 385 
Artist 237 

(See also Error; 
Errors.) 

BOATS, 

Nature, 2.379 
BODIES, 386 
BODY. .387-92 

Adju.xtment, 72 
Arrest, 2.30 
Brain, 404 
Cells. 447 
Civilization, 509 
Compvilsion, 573 
Consciousness, 608 
Coordination, 661 
Crucifying, 703 
Development, 814 
Earth, 93.3 
Endurance, 1007 
Feelings, 1219 
Food, 1262-64, 1273- 
76, 1278-79 
Force, 1293-94 
Habit, 1418, 1428 
Heat. 1458-60 
Machine, 2004-05 
Man, 2020,2038,2041, 
2044, 2047, 2051, 
2059-60, 2072,2076 
Mastery, 2093 
Materialism. 2094 
Measures, 2129-30 
Memory. 2138 
Mind, 2207. 2185-87, 
2192, 2195, 2201, 
2207 

Soul. 3150 
Volition, 3676 
BODY AND MIND, 

Union, 3519 
Unity. 3526 
BONDAGE, 394 
BONES, 

Relics, 2861 
BOTANY, 

Convergence, 650 
Imagination, 1576 
Law, 1842 
Man. 2035 
Nature, 2379 
Plants. 2616-23 
Systems, 3353 
TWorv, 3410 
BOULDERS. 

Wanderers, 3685 
BOW, .395 
BRAIN, 396-404 
Association, 244 
Blood, 380 
Changes, 477 
Complexity, 566 
Consciousness, 508 
Convolutions, 651 
Crime, 697 
Death, 737 


BRAIN, 

Deliberation, 756 
Helplessness, 1472-74 
Hemispheres, 1476 
Initiative, 1679 
Intellect, 1710 
Life, 1925 

Man, Primeval, 2060 
Materialism, 2096, 
2098-99, 2103 
Mind, 2185-2212 
Movements, 294 
Mystery, 2313-15, 
2324 

Obliteration, 2437 
Power, 2654 
Resolves, 2883 
Sleep, 3128-29 
^ecialization, 1362 
Tracts. 3449 
BRAIN-ACTION. 

Phosphorus, 2590 
BRAIN-CONVOLUTIONS, 
Phrenology, 2596 
BREAD, 405 
Alcohol, 1.36 
Food, 1271 
BREATH. 

Air, 129 
Change, 472 
BREATHING. 

Increase, 1618 
Machine, 2004 
BREEDING, 

Cause, 434 
BREVITY. 

Attention. 283 
BRICKS, 

Architecture, 222 
BRIGHTNESS, 406 
BRILLIANCY, 407-08 
BRONZE, 

Antiquity. 189 
Civilization, 501 
Metal, 21.52 
Pentateuch. 2535 
BRONZE AGE, 

Caution, 440 
Debt. 739 
Permanence, 2563 
Transition, 3468 
BROTHERHOOD. 409 
Conquest, 592 
Neighbor, 2405 
(See also Aid; Helb; 
Friends; Friend- 
ship ; Humanity; 
Kindred ; Sympa- 
thy. 

BRUTE. 

Gulf. 1415 
Savage, 2952, 2954 
BRUTES, 

Coopenation, 657 
Education, 968-69 
Effect of fire, 978 
Egoism. 982 
Force, 1282 
Helpless, 1471 
Relics, 2861 
BUBBLE, 410 
BUILDERS. 

Architects, 220 
Worms, 3784 
BUILDING, 

Food. 1262 
Geometry, 1361 
Lifting, 1926 
Organization, 2473 
Powers, 2695 
Slavery, 3126 
BUILDINGS, 411 

Architecture, 222 
Life. 1888 

Mound-builders, 2271- 
72 

Peril. 2557 
Stone, 3234 
Stone-cutting, 3235 
Subsidence, 3281 
BURDENS, 

Surrender, 3336 
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BURIAL. 

Belief. 363-54 
Forests, 1307-09 
Plants, 2619 
BUTTERFLY. 

Protection, 2770 
BUTTRESSES, 412 
Architecture, 223 

c 

CALCULATION, 413-14 
Arithmetic. 228 
Patience, 2522 
Vision, 3654 
CALENDAR. 

Antiquity, 191 
Moon, 2239 
CALM. 415 

Nature, 2362 
Science, 416 
(See also Conflict ; 
Struggle for 
Life; Tumult; 
Warfare.) 

CAMEL. 417 
Man. 2062 
CANDOR. 418 
Change, 468 
Evidence, 1080 
CANNIBALISM. 419 
Vices, 3642 
CANNON. 

Recoil, 2840 
CAPACITY. 420 
Education, 968 
Power, 2676-77 
Soul, 3149 
CAPITAL. 421 
Waste, 3692 
CAPTURE. 

Condor Palis trap 
Insects, 1685 
CARBONIC ACID. 
Atmosphere, 212 
Blood, 378 
Purification, 2791 
CARE, 423-24 

Protection, 2772 
CARELESSNESS, 422 
CASTS. 425 
CATAPULT-FRUITS, 
Seed-d i sper sal , 3036 
CATARACT. 

Heat, 14,54 
CATASTROPHE. 

Geolcgy, 1558 
IndifTerence, 1625 
CATASTROPHES, 

Earth, 929 
CATASTROPHISM, 
Geology, 1358 
Errors, 1075 
Evolution, 1105 
CATTLE, 

Increase, 1616 
CASUALITY, 426 
CAUSATION, 427 
Distinction, 879 
Environment, 1034 
Force, 1296 


CAUSE. 428-39 
Action, 28 
Anomalies, 182 
Beginning, 343-44 
Chance, 452 
Cosmogony, 674 
Effect, 973-80 
Erosion, 1049 
Experience, 1143 
Formation, 1312 
Gravitation, 1399- 


1400 * 

Infancy. 1650 
Law. 1837.1844.1857, 
1859 


Mind, 2188 
Mystepr, 2309 
Organisation, 2475 
Origin, 2488-89 
Purpose, 2795-2808 
Selection. 3049 
Survival, 3337 


CAUSE. 

(See also Bacteria; 
Creation ; Crea- 
tor; Deity; Divi- 
sion ; Generation ; 
God; Mind; Plan; 
Purpose ; Result.) 
CAUSES, 

Contempt, 626 
Delusions. 765 
Genius, 1352 
Man. 2034 
Properties, 2764 
Results, 2897 
CAUSES, SECOND. 

Creation, 681-85, 688 
Difficulties, 828 
God. 1388 
Intervention. 1739 
Miracle. 2218 
CAUTION, 440 
CAVE-DWELLERS, 

Art, 233 
Relics, 2862 
CAVE-FISH. 


Atrophy. 281 
•Penalty, 2531 
Powers, 2696 
(See also Eyes.) 
CAVE-MEN, 441 
Caves, 443 
Fire. 12.32 
Fos^^ils, 1317 
CAVERNS. 442 
Beauty, 3.35 
Earth-crust, 950 
I^ava, 1836 
Mountains, 2278 
Terror, 3376 
'rhe<»ries, 3394 
CAVES, 442-43 
CAYENNE. 

Poison. 2640 
CEDARS. 444 
CELL. 

Development, 803 
Germ. 1362-72 
Sex. 3093 
CELLS. 445-47 

Aggregate, 119 
Complexity, 568 
Homogenousness, 


1504 

Life. 1906 
Limits, 1965 
Unitv, 3544 
CENTERS, 


Ner\'es. 2407 

CENTERS OF CREATION, 
Unity, 3549 
CERTAIl^TY. 448-50 


Dread, 906 
Doubt, 905 
CHALK. 45, " 

Land, 1809 
Micro-organisms, 2169 
CHALK-CLIFFS. 
Architects, 220 
Evidence, 1089 
Time. 3432-33 
CHAMELEON, 

Change. 461 
CHANCE. 452-54 

Accident, 5-12, 789, 
846, 2462 
Survival, 3337 
Continuity, 631 
Equilibrium, 1046 
Gambling, 1339 
CHANGE. 455-80 

Avalanche, 298-99 
Climate, 519-21 
Composition, 569 
Continents, 627-29 
Cycle, 716 

Destruction. 792-801 
Difference, 820-27 
Education, 967-72 
Effect, 973-77, 979 
Electricity, 986, 987 
Embryo, liXK) 
Energy. 1016-17, 
1020-21 


CHANGE. 

Environment. 1029-42 
Evolution, 1094-1111 
Experiment, 1144 
Fixity, 1253 
Freedom, 1326 
Growth, 1406-13 
Habit, 1419, 1426 
Home. 1502 
Interchange, 1733-34 
Language, 1828 
Law. 1838. 1842, 1845 
-49, 1856, 1861 
“Leaps," 1865 
Life, 1878, 1880, 1899, 
1908 

Man. 2029. 2033. 2035 
-37,2041-42,2047- 
49.2052,2057,2068, 
2071 

Matter, 2120 
Modification, 2230-32 
Motion, 2266 
Mountains, 2273-75, 
2278-79, 2280 
Permanence, 2560-63 
Plasticity, 2624 
Precession, 2702 
Sensibility, 3079 
Stars. 3215, 3222 
Revolution. 2915 
Rivers, 2924-25. 2930 
Theories, 3387-88, 
3391-94 

Theory. 3395, .3401 
Transformation, 3459- 
66 

Variability, 3600-02 
Variation. 3603-07 
Variety, 3611-24 
CHANGES. 

Earth, 929,934.950 
Earthquake, 952-58 
Earth-crust, 948-50 
Forgetfulness, 1310 
Principles. 2731 
Water. 3706 


CHARACTER, 481-82 
Choice, 492 
Conscience, 597 
Difference, 822 
Doing, 899 
Happiness, 1435 
Invigoration, 1764 
Man, 2039 
Matter. 2119 
Persistence, 2509 
Pc.ychology, 2783 
Self, 3055 
Sentiment, 3082 
Struggle, 3264 
Theory, 3408 
Youth, 3797 
CHARACTERISTICS, 
Climate. 521 


CHARACTERS. AC- 
QUIRED. 

Heredity, 1484-91 
CHARCOAL. 

Atoms, 277 
CHARITY, 

Personality, 2576 
CHARM. 

Discovery, 859 


CHASM. 

Man and ape, 1472 
Man and brute, 1415 
Organic and inor- 
ganic, 1416 
Thought and Motion, 
3421 

(See also Abiooene- 
sis; Ape; Begin- 
ning; Bioobnebih; 
Consciousnesr; 
Creation ; Gulp; 
Leaps in Nature; 
Life; Man; Mind; 
Missing Link.) 
CHASMS. 

Earth, 938 


CHASMS, 


CHECKS. 484 

(See also Enemies; 
Environment 
Growth; In- 
crease ; Seeds ; 
Struggle fob 
Life.) 

CHEMISTRY. 485-86 
Accomplishment, 13 
Adjustment, 72 
Affinity, 100 
Agriculture. 120 
Alchemi.sts, 1052 
3015, 3052 
Alchemy, 763, 2769 
Atoms, 279-80 
Combustion, 555 
Conservation, 612 
Correlation, 668 
Delusion, 763 
Development, 813 
Elements, 993-95 
Energ>^ 1018 
Error, 1052 
Errors, 1067, 1071-72 
Exportation, 1157 
Flavors, 1257 
Food, 1262-64, 1273- 


Earthguske, 9 
CHEAPEHIHG, 483 


79 

Force, 1284 
Heat, 1452. 1455 
Increase, 1614 
Indestructibility, 1624 
Indigo, 1626 
Kitchen, 1786 
Law, 1837, 1844-45 
Life, 1913 
Limits, 1963 
Machine, 2004 
Materialism, 2098 
Mixture, 2228 
Motion, 2263 
Mystery, 2312 
Steel, 3227 
Sugar, 3291 
Sun, 3302, 3305 
Synthesis, 3351 
Theory, 3.399 
Union, .3518, 3520 
Unity, 3557 
Visitors, 3659 
Vital product.s, 3351 
CHILD. 487-89 
Animals, 181 
Domesticity, 901 
Endowment. 1004 
Failure, 1189 
Infirmity, 1061 
Love, 1997 
Scientist, 3018 
Wilfuliiess, 37.30 
(See al.so Childhood 
Children.) 
CHILDHOOD. 

Effect, 980 
Evolution, 1095 
Facts, 1186 
Family. 1200-03 
Impressions. 1600 
Impulses, 1606 
Language, 1831 
Mobility. 2229 
Nature, 2368 
(See also Children. 
CHILDHOOD. SECOND. 

Reversion, 2913 
CHILD-LABOR, 

Labor, 1803 
CHILDREN. 

Alcohol. 135 
Cheapening, 483 
Education, 967, 969 
972. 

Impersonation, 1694 
Labor, 1803 
Mind, 2202 
“Mischief," 2220 
Nature. 2376 
Perplexities, 2564 
Play. 2626-27. 2629 



TOPICS Wnil CROSS-RE FKRENCES 


875 


CHILDREN, 

Psychology, 2784 
WilfulnesB, 3730 
(See also Childhood.) 
CHILD’SPIRIT, 

Nature, 2373 
CHOICE, 490-92 
41 Consciousness, 491 
Deli beration, 756 
Intention, 2796-2808 
Sacrifice, 2941. 

3043 

Volition, 3674-75 
Will, 3731-40 
CHRISTIANITY, 493-95 
Agnosticism, 113-16 
(Cosmogony, 673 
Definitions, 749 
Evolutitm, 1102 
Law, 493-95 
Pursuit of the type, 
2809 

Religion, 2863-72 
CHRISTIANS. 

Bible, 363 

CHROMOSPHERE. 496 
Confiagration, 585 
Eclipse, 961 
Sun , 3297 
CHRONOMETER, 

Compensation, 561 
CHURCH. 

Association , 245 
Intolerance, 1743-44. 
Science, 2969 
(See also Bible ; 
Faith; God; Re- 
ligion.) 

CIRCULATION, 497 

Change. 469-71. 475- 
78,480.497 
Earth, 935 

CIRCULATION, SOLAR, 

Purpose, 2805 
CIRCUMSTANCE. 

(Changes, 477 
CIVILIZATION, 498-512 
Advance, 83 
Agriculture, 122, 126 
Apes, 212 
Benefits, 360 
Change, 473 
Conquest, 592 
Debt, 738 
Decline, 746 
Development, 804-05 
Difficulties, 830 
Family, 1200-03 
Force, 1283 
Imitation, 1582 
Longevity, 1987 
Loss, 1990 
Man, 2033, 2036-37 
Outca.sts, 2493 
Pilots. 2603 
Progress, 2754 
Relics, 2860 
Savagery, 2955 
Savages. 2955-56 
Science, 2970 
Secrets, 3030 
Seclusion, 3027 
Senses, 3077 
Similarity, 3108 
Survival, 3338-30 
Transition, 3468 
Tutelage, 3504 
Writing, 3790 
CLASSIFICATION, 513-14 
Convergence, 660 
Errors, 1058 
Method. 2167 
_ Phenomena, 2580 
CLEANLINESS. 616-17 
Carelessness, 422 
Infection. 1652 
Milk, 2177 

2793 

CLEARNESS. 518 
CLIMATE, 510-23 
Adaptation. 49 
Change. 460 
<^)al. .')28 


CLIMATE. 

COLOR. 

Destruction 795-800 

Singing, 3113 

Difficulty, 830 

Sky, 3123-25 

Environment, 1030 

Variety, 3618-19 

Extremes, 1171-73 

Water, 3708, 3713 

Fauna, 1213 

(See also Light; 

Fossils, 1318 

Mimicry; Prism; 

Gulf Stream, 1417 

SPBCrrRUM*,WAVE8.) 

Labor. 1802 

COLORATION. 541 

Mammalia, 2013 

Equipment, 1047 

Mildness, 2176 

Purpose. 2800 

Science, 2979 

COLOR-BLINDNESS. 542 

Severity, 3088 

Infirmity, 1660-61 

Submergence, 3278-79 

Vision, 3653 

(See also Cold ; 

COLORING. 

Heat; Tempera- 

Utility, 3.586 

ture; Tropics 

COLOR- P&OTOGRAPHY, 

CLOTH. 

Science, 3001 

Antiquity, 200 

COLOR, PROTECTIVE. 

CLOTHING, 524 

Animals, Arctic, 163 

Animals, 178, 179 

Ostrich, 2492 

C’limate, 521 

COLORS. 543-50 

Costume, 676 

Calculation, 414 

Extension, 1158 

Changes, 478 

Man, 2061 

Exactness, 1123 

Sewing, 3090 

Icebergs, 1537-38 

Skins, :n21 

Illusion, 1562 

CLOUD. 

Impurity, 1680 

Color. 52.5-27. 539-40 

Incandescence, 1610- 

Electricity, 988 

11 

Fixity, 1263 

Indigo, 1626 

Permanence, 2561 

Life. 1905 

Sky, 3123-24, 3125 

Light. 1933. 1943 

CLOUDS. 525-27 

Markings, 2087-88 

Ice-clouds, 1539 

Mimicry. 2178-84 

Stars, 3206, 3212 

Nature, 2.384 

World, 3775 

Percep t ion . 2537, 

COAL, 528 

2.540-41 

Decay, 741 

Pigments, 2602 

Destruction, 795 

Plates, 2625 

Ferns, 1223 

Problem. 2737 

Fossils. 1318 

Recognition, 2836 

Geology, 1357 

Sensations, 3064 

Increase, 1614 

Soai>-bubble, 3134 

Nature, 2.360 

Speed, 3177 

Power, 2657. 2602 

Star-colors, 3200-01 

Results, 2897 

Stars, :i212 

Reserve, 2881 

Tropics. 3492 

Storing. 3239 

Utilization. 3589 

Transformation, 3461 

WorM. 3775 

CODE OF HONOR, 529 

COLUMBUS, 

COINCIDENCE, 530-31 

Coincidence. 530 

COLD. 

Delusions, 764 

Air, Liquid, 128 

COLUMNS, 

(Compensation, 561 

Architecture. 224 

Cont rast , 637 

COMBATIVENESS, 

Darkness, 725-27 

Ne^cessily. 2398 

Discovery. 848 

()pp»wition, 2460 

Di'*int egrat ion , 867-68 

COMBINATION, 551-54 

Freezing, 1329-32 

Adjustment, 73 

Suspense, ,3.341 

Association, 3649 

Temperature, 3371-73 

(^btnparison, 560 

World, 3778 

(\)nscience, 596 

COLLECTION. 

Correspondence, 669- 

Mania, 2080 

72 

COLOR, 532-48 

Differences. 825 

Adaptation, 46-48 

(Organization. 2473-74 

Assimilation. 242 

Partnerships, 2514 

Beauty, 317-18, 

Result, 2892 

325-26.330.335,338 

Union. 3518-24 

Bird, 307. -108, 676, 

COMBUSTION. 555 

2088, 2800 

Air, 127 

Blackness. 375 

Atmosphere, 274 

Blood. 378 

Atoms, 277 

Blue of sky, 384 

Errors, 1071-72 

Brilliancy, 407-08 

COMBUSTION. 

Change, 461 

Errors, 1072 

Homl. 526-27 

Exactness. 1117 

Contrast. 638 

Increase, 1610 

Cooperation, 660 

Metals. 2153 

Correspondence, 670 

COMBUSTION, 

Danger-signals, 722 

Respiration. 2885 

Desert, 780 

Source, 3155 

Dust. 914. 916 i 

Transformation, 3464 

Food, 1261 

Ventilation, 36^ 

Habitat, 1424 

COMET. 

Influence, 1671 

Division, 889 

Law, 1840 

Eternity. 1082 

Light, 1927-48 

Half-truth, 1430 

Limits, 1969 

Meteors, 2163 

Night, 2417 

Omen, 2451 

Red, 2849 

Patience, 2522 

Sen.ses, 3073 

Terror, 3379 


COMET. 

Unity, 3558 
COMETS, 556 
Errors, 1061 
Expectation, 1135 
Law, 1841, 1851 
M arvelous , 209 1 
Mystery, 2336-37 
Power, 2658 
Secret, .3029-30 
Variety, 3624 
Wonders. 3761 
COMMERCE. 

Civilization, 502 
Debt, 7.39 
Exportation, 1157 
Navigation, 2.392 
Multiplication, 2298 
Progress, 2749 
COMMON SENSE. 
Confidence, 582 
Evidence, 1088 
F''ailure. 1189 
COMMUNICATION, 557 
Combination, 552 
Cooperation, 658 
Currents, 713 
Difference.s, 825 
Language. 1812 
New.-, 2413-14 
Ocean, 2444 
Organ.**, 2476 
Progress, 2749 
Telepathy. .3366 
Tran.sfer. 3457 
COMMUNION, 558 

(Contemplation, 625 
Individuality. 1630 
Loneliness. 1985 
COMMUNITIES. 

Concentration, 574 
Division of labor, 891 
COMMUNITY, 5.59 
Conscience, 596 
COMPANION, 

Change, 456 
COMPARISON, 560 
Choice, 492 
COMPASS. 

Earth, 927 
Faithfulness, 1198 
Mariner’s, 2084-86 
(See also Mariner's 
C oMP\.ss; Needle, 
M.*RNETir.) 

COMPENSATION. 561-63 
Adjustment, 71-77 
COMPETITION, 

Cheapening. 483 
Improvement, 1602 
Organization, 2474 
Spectacle, 3167 
COMPETITORS. 564 
COMPLETION, 

Earth, 941 
Re.'^ults, 2895 
COMPLEXITY. 665-68 
Consciousness, 608 
Contrivance. 646 
Power, 2654 

COMPOSITION OF 
FORCES, 569 

(See also ('onbewvv- 

TION ; (' O R U E L A - 
TION.) 

COMPREHENSIVENESS. 

570-71 

Narrowness. 2353 
COMPULSION. 572-73 
Belief, 357 
Freedom, 1324-28 
COMPUTATION, 
.Arithmetic, 228 
CONCEALMENT, 

Animals, 170-71 
Brilliancy, 407 
Degeneracy, 752 
Markings. 2088 
Moth, 2249-50 
Splendor, 3184 
CONCENTRATION, 574- 
75 

Combination. 551-54 
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CONCENTRATION, 

Excess, 1128 
Invention, 1754 
Labor, 1802-03 
Limit, 1960 
Power, 2672 
Sun, 3307 

CONCEPTION. 576-78 
Infinity, 1659 
Personality, 2572-73 
Unity, 3538-39 
CONCEPTIONS. 

Permanence, 2562 
CONCURRENCE. 579 
CONDEMNATION. 580 
CONDITION. 

Adaptation, 53 
CONDITIONS. 581 
Contrast, 641 
CONDUCT, 

Knowledge, 1799 
Prediction, 2710 
CONDUCTIVITY, 

Division. 888 
CONDUCTOR, 

Water, 3699 
CONFIDENCE. 582 
Dependence, 771 
Moth. 2250 
Science, 2985 
Sensations, 3064 
CONFIRMATION. 

Errors, 1064 

CONFLAGRATION. 583- 
86 

Effect, 976 
Star, New, 3196-97 
CONFLICT. 587-99 
Action, 27 
Agreement, 117 
Contradiction. 634 
Contrast, 635-642 
Individuality, 1629- 
1635 

Necessity. 2389 
Pain, 2496 
Pugnacity, 2789 
Senses, 3072 
Theories, 3388 
Uniformity, 3515 
War, 3686-88 
Wariare, 3689 
CONFUSION. 

Education, 969 
Materialism, 2098 
CONJECTURE. 

Certainty, 448 
Discovery, 848 
Velocity, 3631 
CONNECTION, 591 
Association, 244- 
Combination, 552-54 
Dependence, 772-74 
Unification, 3510 
Union, 3518-24 
Unity, 3525-59 
CONQUEST, 592-94 
Plan, 2610 
Pugnacity, 2789 
Salvation, 2949 
Victory, 3645 
War, 3086-88 
Warfare, 3689 
CONQUESTS, 594 
Science, 2977 
CONSCIENCE, 595-97 
Man, 2053 

Morality, 2241-47, 
2248 

Moral 2248 
Obligation, 2436 
CONSCIOUSNESS. 598-610 
Autorfiatism, 295 
Causation, 427 
Choice, 491 
C-omplexity, 565 
Death, 737 
Force, 1280-1299 
Hallucination, 1431 
Individuality, 1633, 
1635 

Instinct, 1695-1708 
Intellect, 1710-14 


CONSCIOUSNESS. 

Intelligence, 1715-30 
Knowledge, 1796 
Life, 1919 
Limit, 1956, 1958, 

1960-62, 1967-73 
Limits, 1967 
Man, 2028, 2030, 2041, 
2046, 2050, 2053, 
2055,-57,2064,2067 
-68, 2074-75. 2078 
Materialism, ^94- 
2104 

Memory, 2150 
Mind. 2185, 2209. 2212 
Motion, 2256, 2263 
Movement, 2281 
Mystery, 2313-15, 
2318. 2324, 2329 
Number of Objects, 
2428-29 
Origin, 2487 
Parsimony, 293.2508 
Phosphorus, 2590 
Psycliology, 2782-88 
Record. 2844 
Science, 2976. 3083 
Seeing, 3042 
Selection, 3043 
Sensation. 3063-64 
Sense, 3065-78 
Sight, 3103 
Soul, 3148-50 
Universe, 3566 
Void. 3664 
CONSERVATION. 

Energy, 611-14, 1010- 
21 

Equivalence. 1048 
Force. 1280-1305 
Phenomena. 2579 
Rivers. 2927 
Unity of Nature, 
3546-48 

CONSISTENCY, 615 
Candor, 418 
Chance, 453 
Change, 468 
Freedom, 1326 
Old and New. 24,50 
Reason, 2829-30 
CONSTANCY, 616-20 
Attraction , 288 
Continents, 627-30 
Energy. 1017. 1020 
Fixity, 1253-55 
Habit. 1418-23, 1426 
Law. 1837-62 
Permanence, 2560-63 
Uniformity, -351 1-17 
CONSTELLATIONS. 
Change. 466 
Constancy, 619-20 
Knowledge, 1790 
Order, 2465 
Pleiades. 2633 
CONSTITUENTS, 621 
CONSTRUCTION, 

Food, 1262 
CONTACT, 

Tangible, 3355 
CONTAGION, 622 

Contamination, 623 
Infection. 1651-52 
CONTAMINATION, 623 
Contagion, 622 
CONTEMPLATION, 625 
Observation, 2438-39 
CONTEMPT, 626 
Boily, 389 

CONTINENT, ANTARC- 
TIC, 

Discovery, 848 
CONTINENTS, 627-30 
Change, 471 
Earth. 929-32, 935, 
938. 941 

Earthquake, 952 
Land, 1808-09 
Uplifting, 3667 

CONTUfENTS, GROWTH 
OF, 

Slowness, 3130 


CONTINGENCY, 

Laws, 1854 

CONTINUiTY, 

Astronomy, 251 
Chance, 452-54 
Change, 455 
Christianity, 493 
Consciousness, 601-4, 
607 

Continents, 627-30 
Epochs, 1044 
Host, 1511 
Imitation, 1584 
Law, 1837-62 
Life, 1923 
Order, 2462-65 
Permanence, 2660-63 
Science, 2895 
Uniformity, 3611-17 
CONTINUITY OF NA- 
TURE. 631 
Adjustment, 76 
Glaeiers 1381 
Uniformity, 3511-17 
CONTRACTION, 632-633 
Density, 769 
Earth, 930 
Heat, 769 
Radiation, 2820 
Sun, 632, 633, 3307 
CONTRADICTION, 634 
Extremes, 1170-73 
Law, 1849-1862 
Incompatibility, 1613 
Opposition, 2460 
Space, 3159 
CONTRAST. 635-42 
Change, 455-80 
Consciousness, 603 
Difference, 820-27 
Extremes, 1170-73 
Grandeur. 1398 
Incompatibility. 1613 
Man, 2020. 2038 
Method, 2166 
Mind. 2187 
Perception, 2544 
Power, 2683 
Union. 3521 
Variety. ,3611-24 
World. 3778 
CONTRIVANCE, 

Adaptation, 49-51.55 
Agency, 103 
Appearance, 214 
Body. 388 
Delicacy, 757 
Design, 783-90 
Development, 802 
Ends, 1006 
Ingenuity. 1672-73 
Life, 1889 
Nature. 2358, 2379 
Plan, 2609-12 
Plant, 2616 
Purpose. 2795-2808 
Variability , 3601 -02 

Venus’ Fly-trap, 3637 
CONTRIVANCE, NAT- 
URAL. 

Utility. 3577 
CONTROL, 

Dominion, 902-3 
Domestication, 900 
Earth, 946 
Environment, 1036 
Experiment, 1152 
Exten.siun, 11,59 
Government, 1393- 
96 

Habit, 1422, 1426 
Influence, 1662-71 
Instincts, 1706 
Law. 1848 
Life, 1876 
Organism, 2467 
Royalty, 2939 
Wakefulness, 3682 
CONTROVERSY, 648-49 
Conflict. 587-90 
Di^utation, 873 
CONVENIENCE, 

Theory, 3399 


CONVERGENCE. 
Correlation, 668 
Design, 783 


Change, 465 
Force, 1281, 1284-88, 
1290, 1297-98, 1305 
Heat, 1467-68 
CONVOLUTIONS, 651 
Brain, 396-404 
Earth, 929 
Intellect, 1710 
COOKERY. 652-^6 
Alcohol, 140 
Chemistry, 486 
Conquest, 593 
Food, 1263-64, 1271, 
1274, 1278-79 
Intelligence, 1728 
■ Knowledge, 1789 
“Pepper-pot," 2536 
Power, 2679 
Science. 2982 
• Superstition, 3328 
Fire. 1231 
Pottery, 2651-52 
COOLING. 

Earth, 930, 939-40 
Spots on Sun, 3187 
COOPERATION, 657-660 
Astronomy, 251 
Bees, 342 

Combination, 651-54 
Division of Labor, 
890-92 

Discovery , 842-44, 
845, 851 
Language, 1812 
Life, 1885, 1889-90, 
1906 

March, 2083 
Order, 2462-65 
Organization, 2473- 

Organs. 2480 
Seed-dispersal, 3033- 
40 

Service, 3086 
Sociability, 3135 
Society, 3136 
Squirrels, 3193 
Unification, .3510 
Union, 3518-3524 
COORDINATION, 661 
('ooperation 659-60 
Design, 787 
Dominion, 902-0.3 
Order, 2462-65 
Organization, 2473- 
75 

Organs, 2480 
Sight, 3102 
Union. 3518-24 
Unity, 3525-3559 
COORDINATION OF 
SENSES. 

Solidity, 3142 
COPERNICUS, 

Chri.stianity. 495 
Coincidence, 530 
Cosmogomy, 673 
Experiment, 1145 
Revolution, 2916 
System, 3352 
Theory, 3412 
CORPUSCLES. 

Blood, 378 
Form, 1316 
Life, 1884, 1890 
Germ-destroyers, 

1363 

CORAL, 

Changes, 476 
Growth, 4409-10 
Islands, 1772 
Luxuriance, 1998 
Method, 2165 
Strength. 3260 
CORAL ^ANDS. 
Organisms, 2472 
Subsidence, 3280 
Worker, 3773 
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CORAL-REEFS, 

Earth, 038 
Harbors, 1436 
Organisms, 2472 

coRoia, 

Brightness, 406 
Conflict, 588-80 
Darkness, 720 
Eclipse, 061 
Incandescence, 1610 
Mystery, 2330 
Sun, 3306 

CORRELATION, 667-68 
Adaptation, 43-68 
Adjustment, 72-77 
Convergence, 660 
Correspondence, 660- 
72 

Environment, 1034 
Force, 1281, 1284-88, 
1200, 1207-08, 1305 
Heat, 2266-67 
Increase, 1610 * 

Light, 1028 
Order, 2462-65 
Organisms, 2468-72 
Organization, 2473- 
75 

Organs, 2477-80 
Si^t, 3102 
Unity, 3525 

CORRELATION OF 
FORCES. 

Equivalence, 1048 
<S<M also C o M p o H 1- 
TioN OP Forces; 
CONRERVA TION *. 
Correspondence; 
Energy; Force.) 
CORRESPONDENCE, 

Adaptation , 39-41, 
43. 68 

Adaptiveness, 69-70 
Adjustment, 72-77 
Correlation, 667-68 
Environment , 1034 , 

1036-42 

Harmony, 1437-41 
Life,1870 

Organisms, 2468-72 
Organization, 2473-75 
Plants, 2620 
Transfer. 3457 
Union, 3518-24 
Unity, ;3526-59 
COSMOGONY. 

Controversy, 640 
Creation, 602 
Dogmas, 895 
Fixity, 12.55 
Limits, 1964, 1068 
Race, 2817 
Universe, 3562-66 
COSTUME, 676 
Climate, 521 
Clothing, 524 
Color, 535 
COUNTRY, 

Association, 245 
Nation, 2.3.54 
COUNTING, 077 
Arithmetic, 228 
Stars, 320.5 
COURAGE. 

Dangers. 723 
Facts. 1187 
COWARDICE, 

Camel, 417 
CRAMMING 

Memory, 2141 

CRAVING. 

Religion, 2866 
CREATION, 681-93 
Beginning, 343-44 
Cosmogony, 674 
Creator, 694 
Darwinism, 730 
Earth, 035 
Evolution, 1007 
Force, 1289 
History, 1497 
Imagination, 1560 
Island. 1770-71 


CREATION, 

Theories, 3300 
Theory, 3403 
Univel’se, 3562-66 
Variety, 3611-24 
World, 3776 
CREATOR. 

Assumption, 247 
Beauty, 324-27 
Omception, 577 
Consistency, 616 
Ojntrivance, 647 
Correspondence, 671 
Cosmogony, 674 
Creation, 681-92 
D.^sign, 783-790 
Evolution, 1104 
Extension, 1160 
Facts. 1187 
Fragment, 1322 
Hypothesis, 1522 
Intellect, 1715 
Law, 1861 
Riches, 2918 
Science, 3002 
Selection, 3053 
Sketch of Purpose, 
3189 

Theories, 3.390 
(See also Deitti 
God.) 

CREDULITY. 

Evidence, 1090 
Geography, 1354 
CREVASSES, 

Beauty, 335 
CRICKET. 

Adjustment, 75 
CRIME. 

Barometer, 311 
Insanity, 1681 
CRIMES. 

Navy, 2395 
CRITICISM, 700-01 
Eye, 1174 
Genius, 1351 
Imperfections, 1592 
Nebular Hypothesis, 
1526-27 

CROSS-FERTILIZATION. 
Development, 802 
Expenditure, 11,38 
Individualism. 1627 
Migration, 2175 
Seed-dispersal, 3033- 
40 

(See al.so Fertiliza- 
tion.) 

CRUELTY. 

Affection, 98 
Helplessnes-', 1471 
Hunting, 1519 
Reason , 2829-30 
Savages, 2958 
CRYSTAL, 

Edifice, 966 
Idea, 1545 
Life. 1886 
Plasticity, 2624 
CRYSTALS, 708 
Blossoms, 383 
Correlation, 667 
Crystallization, 707 
Mathematics, 2107 
CRYSTALLIZATION, 
Attraction. 288 
Force, T291 
Ice-Crystals. 1540 
Process. 2742-43 
Sn«>w-crystals, 3133 
Trial, 3484 
Vegetation, 3627 

• CRYSTAL SPHERES,’* 

Theory. ,3404-0,5 

• CRYSTAL SPHERE,’* 

Unity. ,3,559 
Vault of Heaven, ,3626 
View. 3646 
CULTIVATION. 

Beauty, 338 
Influence, 1667 
CULTURE. 

Civilization, 502 


CULTURE, 

Development, 804-05 
Ferments, 1224 
Worth, 3787 
Woman, .3755 
CURIOSITY, 709-9 

Investigation, 1760- 
63 

Scientist, 3018 
CURRENT, 

Aeronaut, 96 
Gibraltar, 1376 
Gulf Stream, 1417 
Persistence, 2570 
CURRENTS, 

Rivers, 2924-.30 
Velocity, 3632 
CUSTOM, 

Adaptation, 53 
Inattention, 1609 
CUSTOMS, 

Language, 1817 
CYCLE, 

Decomposition, 747 


DAIRY, 

Bacteriology, 306 
Benefits, 369 
Cleanliness, 515 
Ferments, 1222 
Infection, 1652 
Milk, 2177 
DANCE, 

Antics, 188 
DANGER, 721-24 
Affliction, 101 
Man, 2054 
Peril. 2555-59 
DANGERS. 

Foods, 1277 
Man, 20.54 , 2066 
DANTE, 

Cosmogony. 673 
DARKNESS. 72.5-29 
Belief, 358 
Brightness, 406 
Eclipse, 961 
Eruption, 1081 
Eyes, 1175-76 
Fire, 1240 
Hypothesis. 1.528 
Light,1927.1932.191S 
Mystery. 2335 
Nature, 2.372 
Night, 2417-22 
Penetration, 2.534 
Phosphorescence , 

2587 

Stars without Light, 
3223 

Sy m pat hy , 3350 
3'error. 3376 
Uses. 3.571 
DARWINISM, 730 

Development , 802- 
814 

Evolution, 1094-1111 
DATA. 731 

Criticism. 701 
Fact.s, 1182-87 
Science, 2992 
DAWN, 

Darkness, 726 
DAY. 

Stars, ,3210 
DAY AND NIGHT, 

Stars, Double, 3206 
DAYLIGHT, 

Stars, 3210 
DAYTIME, 

Darkne.‘?s, 728 
DEAD, 

Records, 2847 
DEAF-MUTE, 

Perception, 2538 
DEATH. 7.34-37 
Advance. 90 
Atmosphere. 272 
Belief, 35,3-.54 
Balance, 308 
(^areles.sness, 422 
Change, 470, 472 


DEATH, 

Decay, 741-43 
Definition, 734 
Destruction , 792-98 , 
800 

Uying-place, 925 
Environment, 1040 
Fascination, 1208 i 
Flood, 1260 1 

Heat, 1460 
Intemperance, 1732 
Instincts, 1707 < 

Law, 1846 

Life, 1870, 1881, 1900, 
1925 

Microbes, 2108 
Ocean depths. 2448 
Painlessness, 2498 
Phosphorescence, 
2589 

Radiation, 2818 
Refuge, 1260 
Repose, 2875 
Salvation, 2949 
Shower, 3101 
Skeleton, 3117 
Suddenness, 735, 737 
Tests, 3382 
(See also Bactpria; 
Disease; Gener- 
ation, Spontane- 
ous; Germs; Life; 
Lightning; Pain- 
lessness; Strug- 
gle FOR Life.) 
DEATH-BED, 

THeory, 3413 
DEBATE. 

Points, 2637 
DEBT. 738-740 
Duty, 922 
Obligation. 2436 
DECAY. 741-42 
Buildings, 411 
Growth, 1406 
Life, 188.3, 1890 
Organs, 2480 
Putrefaction, 2810 
DECEPTION, 

Imposture, 1597 
DECEraVENESS, 
Solidity, 3141 
DECIMALS, 

Mathematics, 2108 
DECISION. 745 
Choice. 490-92 
Dread. 906 
Error, 1051-52 
Omniscience, 2454 
Persi.stenco. 2569 
Resolves, 2883 
Will. 37.31-40 
DECLINE. 746 

Civilization, 50.3-04 
Development , 806 
Failure, 1189 
Reverence. 2910 
DECOMPOSITION. 747-48 
Putrefaction, 2810 
DECORATION. 

Beauty. :ie4-26 
DECREASE, 

Sunshine, 3312 
DEDUCTION, 

Induction, 1636-.38 
DEEP-SEA LIFE, 

Origin, 2482 
Proof, 2761 
(See also Ocean 
Depths,) 

DEER AND FAWN. 

Strategy. 3246 
DEFECTS, 

Eye. 1174 
Vision, 3653 
DEFENSE, 750 
Armor, 229 
Dwellings, 924 
Experience, 1139 
DEFINITION, 

Beauty. 329 
DEGRADATION. 

Degeneracy, 751 
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DEGENERACY. 751-55 
Curse, 714 
Civilization, 503-04 
Criminals, 698 
Cruelty, 705 
Decay, 741-43 
Decline, 746 
Development, 806 
Evolution, 1106 
Irreligion, 1767 
Loss, 1991-92, 1994 
Luxury, 2000 
Man, 2077 
Parasitism, 2506-07 
DEGENERATION. 754-55 
Development , 806 
Loss, 1991-94 
Organs, 2477-80 
Plants, 2623 
Power, 2672 
Slavery. 3126 

Soils, 31.38 
DEGRADATION. 

Slavery, 3126 
DEITIES 

Antiquity, 198 
(See also Idolatry; 
WoKsniP.) 

DEITY. 

Emblem, 999 
Ideas, 1545 
Intervention, 1739 
Kindred, 1784 
Man, 2074 
Mathematics, 2107, 
2110 

Mystery, 2316 
Nature, 2370 
Niche. 2416 
Origin. 2486 
Phenomena, 2579 
Presence, 2716 
Protection, 2777 
Religion. 2863-72 
Science, 2990 
(See also Creator; 
God; Worship.) 
DELAY. 

Development, 802 
Discovery, 849 
DELIBERATION. 756 
Choice, 490-92 
Freedom, 1324-27 
DELIRIUM. 

Brain, 404 
Memory, 21.38 
DELIRIUM TREMENS. 

Visions, 3657 
DELUGE. 

Oeation, 692 
Inundation, 1749 
Gcean, 2447 
Theory, 3409 
Tradition, 3452 , 3454 
DELUGES. 

Earth , 929 
DELUSION. 762-65 
Duality, 911 
Earthquake. 9,55 
Equality, 1045 
Error, 1050-78 
Extremes, 1172 
Fixity, 1254-.55 
Gambling, 1339 
Illusion, 1.5.56-67 
Immortality. 1. 586-87 
Imposture, 1597 
Peril. 2556 
Phosphorus, 2590 
Power, 2677 
DEMOCRACY. 766 
Free<lorh, 1.327 
Future, 133.5 
Government, 1.393-96 
DEMONIAC POSSESSION. 

Cruelty, 704 
DEMONSTRATION. 767 
Devotion, 818 
Evidence, 1086-90 
Mathematics, 2107-12 
Proof, 2761-62 
DEMONSTRATIONS. 
Experi rnents , 1 1 53 


DEPARTMENT. 

Supremacy, 3331 
DEPARTMENTS, 

Mind, 2196 
Science, 2988 
Tracts, 3449 
Versatility, 3641 
DEPENDENCE, 771-74 
Limitation, 1961-62 
Limits, 1963-76 
Parasite, 2504 
Religion, 2867 
DEPOSITS, 775-77 

Deltas, 760, 351 1,3594 
Rocks, 2935 
Strata, 3244-45 
DEPTH, 

Division, 887 

DEPTHS. 

Changes, 480 
Ocean Floor, 2449 
(See also O c p a n 
Depths.) 
DESCENT, 

Man, 2069 
DESCRIPTION, 

Sympathy, 3349 
DESERT. 780-81 

Adaptation, 58-59 
Barrenness, 312 
Beauty, 318, 340 
Elevation, 997 
Fertility, 1226 
Peril, 2556 
Space, 3160 
DESERTS, 

Loss, 1989 
DESIGN. 782-^ 

Adaptability, 41 
Adaptation. 42, 4,3 
Anthropomorphism, 
185 

Appearance, 214 
Automatism, 293 
Argument, 227 
Blunder, 385 
Cause, 433 
Consistency, 615 
Contrivance, 643-47’ 
Cooperation, 660 
Evolution, 1104 
Law, 1837-38, 1842. 

1848, 1852 
Man, 2070 
Metaphor, 2157 
Plan, 2609-12 
Purpose, 2795-2808 
Reason, 2829 
Reflection, 2851 
Selection, 3050 
(See also Plan; Pur- 
pose.) 

DESIRE. 

Knowledge, 1799 
DESOLATION, 

Beauty, 317-18 
Bloom, 382 
Earthquake, 953 
Loss. 1989 
Pleasure, 26,31 
DESPONDENCY. 

Affections, 99 
DESTROYERS, 

Protection. 2769 
DESTRUCTION. 

Agent, 107 
Almighty, The, 146 
Antagonisms, 183 
Antitoxins, 202 
• Ants, 208 
Avalanche, 298-99 
Barbarism, .310 
Birds, .369, 370 
(Changes. 479 
Change. 4.58 
Ch cks , 484 
i 'ivdization, .506 
Complexity, 567 
Creation. 686 
Death, 734-37 
Development, 806 
Earth, 931,937 
Earthquake, 953-56 


DESTRUCTION, 

Equipment, 1047 
Evil, 1091, 1093 
Flood, 1259-60 
Germs, 1366-67 
Greed, 1405 
Ice-storms, 1543 
Increase, 1614, 
1619-20 
Initiative, 1679 
Insects, 1685 
Life. 1883-84, 1888, 
1890, 1914, 1924 
Lisbon, 1978 
Missiles, 2225 
Mountains, 2273-74, 
2279 

Obliteration, 2437 
Personality, 2674 
Protection, 2769 
Responsibility, 2887 
Shower, 3101 
Strength, 3254 
Theory, 3396 
Usefulness, 3670 
Volcano. 3668, 3670 
DETAIL. 

Bondage. 394 
DETERIORATION. 
Neglect, 2403 
Salvation, 2949 
DETERMINATION. 
Persistence, 2569 
Resolves, 2883 
DEVELOPMENT. 803-814 
Adaptation, 67 
Apes, 211 
Arrest, 230-31-32 
Character, 482 
Complexity, 568 
Courtship, 679 
Creation, 684 
Darwinism, 730 
Degeneracy, 751-63 
Difference, 822 
Education, 967-72 
Effect of Infancy, 980 
Egg, 981 
Electricity, 986 
Equilibrium, 1046 
Evolution, 1094-1111 
Failure, 1189 
Family, 12(K)-1203 
Fictions, 1228 
Germ, 1365 
Germs, 1368-69-70 
Growth, 1406-13 
Infancy, 1648-.50 
Intellect, 1711-12, 
1714 

Intelligence, 1727, 
1730 

Life, 1886 
Mammalia, 201.5 
Man. 2041, 2047-48, 
20.55, 20.57, 2068-70 
Mind, 2198 
Organ.s, 2480 
Plan, 2612 
Savage, 2953 
Steam-na vigat ion , 
3226 
DEVOTION. 

Truth 3499 
(See also Love; 
Mother; Mother- 
hood: Religion.) 
DEVELOPMENT. 

Unity, .3.538 
(See also Evolution.) 
DEW, 

Cause, 43G 
Theory, 3406 
DIAMOND, 

Atoms, 277 
Concentration, 575 
Sacrifice, 2940 
DIFFERENCE. 820-27 
Change, 4.55-80 
• Contrast, 6.36-642 
Germs, 1.368-70 
Modification, 22.30-32 
Origin. 2481 


DIFFERENCE. 

Variability, 36(X)-C 
Variety, 3611-24 
Variation, 3603-07 
DIFFERENCES. 

Development, 812 
Limits, 1965 
Perception, 2639 
Sensations, 3061 
Sex, 3091-94 
Sound, 3153-54 
%)ectrum, 3109 
DIFFICULTIES. 

Opposition, 2460 
Science, 3001 

difficulty. 

Appliances, 216 
DIFFRACTION. 

Artist. 236 
Misii t( rpretation. 
2222 

Obstacles, 2441 
DIFFUSION, 

Contagion, 622 
Life, 1896 

DIFFUSION OF GASEi 
Atmosphere, 276 
DIGESTION. 

Adaptation, 54 
Environment, 1029 
Machine, 2004 
Taste, 3.360 
DIMENSIONS, 

Minuteness, 2216 
DIRECTION. 

Force, 1297 
Perils, 2559 
DISADVANTAGES, 
Industry, 1643 
DISAPPOINTMENT. 

Expectation, 1136- 
DISCIPLINE. 

Navy, 2395 

DISCORl). 

Calm, 415-16 
Pain, 2496 

DISCOURAGEMENT. 

Genius. 1351 
DISCOVERERS, 841 
Debt, 740 
Coincidence, 530-3 
Man, 2032 
Microscope, 2171 
Students, 3269 
Telegraph. 3365 
DISCOVERY. 846 

Accident, 7, 8, 10, 
Advance, 85, 86 
Agreement, 117 
Beginning, 345 
Belief, .352 
Caution, 440 
Chemistry, 485 
Conquests,(|£94 
Delusions, 763 -64 
Disaster, 839 
Discoverer, 841 
Epoch, 1043 
Error, 1051-52 
Force, 1283 
Genius, 1349 
Growth. 1408, Mil 
Imagination, 1579 
Insight, 1691 
Intolerance, 1742 
Invention, 1750. 17c 
1759 

Iron, 1766 
Joy, 1780 

Knowledge, 17^ 
1797. 1801 
Martyrs, 2089 
Mathematics', 2112 
Needle. Magneti 
2400-01 

Pendulum, 2632 
Penetration, 2533-3 
Priority, 2733-34 
Prophecy, 2766 
Purpose, 2808 
Science, 2963-3020 
Service, 3084 
Simplicity, 3111'i- 
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DISCOVERY. 

Spirits, Distilled. 3182 
Star, New, 3196-97 
Surprise, 3334 
Theory. 3400 
Transformation, 3462 
Triumph, 3487 
Unity, 3551 
DISCRIMlifATION, 

Sound. 3154 
DISEASE. 862-64 
Alcoholism, 138 
Bacteria, 

Doubt, 904 
Health. 1446, 1448 
Heredity, 1483, 1485 
Immunity, 1588 
Inheritance, 1675 
Intemperance, 1731 
Life, 1875, 1883 
Lockjaw, 1980 
Mind. 2189 
Neglect, 2404 
Organism, 2466 
Pollution, 2645 
Purity, 2793 
Science, 2994 
Security, 3031-32 
Unity, 3525 
Vitality, 3662 
DISEASE-GERMS. 

Tenacity, 3374 
DISINFECTION. 865 
Bacteriology, 306 
Exactness, 1116 
Germ-destroyers, 1363 
Germ-theory, 1364 
Mystery, 2338 
Pasteuriaation, 3009 
Security, 3031 
DISPERSAL 870-72,3033. 
30:^-36 

(See also Disthibp- 
tion; Seed-disper- 
sal* Seeds.) 

dispersi6n. 

Man. 2077 
DISPLACEMENT. 

Exactness, 1122 
DISPOSITION. 

Knowledge, 1799 
DISPUTATION. 

Dogma. 894 
DISTANCE. 874-78 
Adjustment. 77 
Comparison, 560 
Day's journey, 733 
Errors, 1064 
Isolation. 1777 
Mystery, 2341 
Space, 3158-60 
Ventriloquism, 3636 
DISTASTEFULNESS. 

Protection, 2769, 2770 
DISTINCTION. 879 
Cawality, 426 
Causation, 427 
Cause, 428-39 
Number, 2428-29 
Sijectruni, 3169 
DISTRIBUTION. 882-86 
Currents, 712 
Dispersal, 870-72 
Peculiarities, 2530 
Snow, 3132 
Unity, 3549 
(See also DisPEnsM.; 

Sked-distrihution.) 

DISTURBANCE. 

^ Beauty. 339 

DISUSE. 

Appendages. 215 
Atrophy, 281-82 
Development, 806 
Organs, 2477-80 
Parasitism. 2606-07 
Penalty, 2631 
Power, 2672 
Powers, 2696 
DIVERGENCE. 

Adaptiveness. 70 


DIVERSITY. 

Aggregate, 119 
Criticism, 701 
Unity, 3525, 3629 
DIVISION. 887-93 
Mind, 2209 
Multiplication, 2296- 
97 

Nerves, 2407-08 
Utility , 3583 
Nature, 2366 
DIVISION OF LABOR. 424. 

447, 880-92 , 3091 
DOCTRINE, 

Problem, 2738 
DOGBIA, 894-95 

Authority j 290, 292 
Investigation, 1762 
“ Phosphorus," 2590 
DOGMAS. 

Progress, 2757 
Reconciliation, 2841 
DOGMATISM. 896 

Authority, 290, 292 
Infallibility, 1647 
DOMESTICATION. 900 
Animals, 179 
Ants, 204-5 
Dog. 897 
Dominion, 902-3 
Instincts, 1706 
Man. 2052, 2062 
Monkey, 2235 
Woman, 3750 
(Sec also Dominion; 
Man.) 
DOMESTICITY. 

Music, 2302 
DOMESTIC LIFE. 

Tasks. 3356 
Adaptation. 52 
DOMINION. 902-3 

Domestication, 900 
Forces, 1298 
Government, 1393-96 
Man, 2036, 2052 
Mastery, 2093 
Mechanic, 2131 
Mind. 2192, 2190 
Originators, 2491 
Progress, 2752 
Royalty, 2939 
(See also Domestica- 
tion; G o V E R N- 
ment; Law.) 
DOJJBT. 901-5 
Belief, 352-58 
Knowledge, 1789 
Memory, 2146 
Skepticism, 3118 
DOUBTS. 

Species, 3163 
DREAM. 907 

Sleep. 3128-29 
DREAM-LIFE. 

Sleep, 3128-29 
DREAMS. 

Conscitmsness, 607 
Feeling. 1217-19 
DRUNKARD. 

Automatism, 296 
Name, 2352 
Responsibility, 2889 
W ill, 3734 
Conception, 577 
DUALISM. 910 
Devices, 817 
DURATION, 

Age. 108-12 
Earth. 938 
Effect, 977 
Lakes. 1806 
Life. 1878, 1904, 1915 
Longevity, 1986 
Mount ain-building, 
2275 

Sense, 3067 
Sun. 3307 
Sunshine, 3313 
DUST, 

Atmosphere, 26L 
Bacteria. 305 
Color, 539-40 


DUST, 

Creation, 681 
Crimson, 699 
Depths, 779 
Forces, 1301 
Man, 2072 
Precision, 2709 
Purpo.se, 2796 
Revelation, 2905 
Sky, 3123-25 
Sunset, 3310 
Water, 3703 
DUTY. 922 

Authority. 291 
Belief, 357 
Language, 1820 
Morality, 2241-47 
Morals, 2248 
Obligation, 2436 
Right. 2921 
Skepticism, 3118 
DWELLING. 

Habitat, 1424-25 
DWELLINGS. 

Adaptation, 62 
Ants, 208 
Architecture, 221 
Caves, 443 

Civilization, 506 , 612 
Disaster, 840 
Earth, 937 
Earthquakes, 958 
Horne, 1501 
Instinct, 1704 
Race, 2815 

E 

EAGLE, 

Robber-baron, 2931- 
32 

EAR. 

Adju.stment, 74 
Delicacy, 758 
Hearing, 1449 
Nerves, 2408 
Sound, 3154 
EAR-MINDEDNESS. 

W'riting, 3792 
EARNESTNESS, 

Facts, 1183 
Fatalism, 1209 
EARTH, 927-46 
Activities, 31 
[ Architecture, 224 
Antiquity, 193 
Aurora, 289 
Balance, 307 
Cause, 430 
Change. 457, 469-71 
Changes, 475-76, 480 
Christianity, 495 
Comparison, 550 
Conservation, 613 
Continents, 627-30 
Destruction, 799 
Energy, 1019 
Firmness, 1245 
Fissures. 1252 
Fixity, 1255 ' 

Forgetfulness, 1310 
Fragment, 1321 
Future, 1337 
Gange.s, 1340-41 
Geology, 1355-60 
Heat, 1457, 1465 
Illusion, 1558 
Insecurity. 1689 
Instability, 1694 
Intellect, 1714 
Intolerance, 1743-44 
Law, 1847 
Loss. 1989 
Mechanic, 2131 
Magnitude, 2011 
Man, 2031, 2037, 2049, 
2071 

Mankind, 2079 
Meteorites, 2160-61 
Mmlihcations, 2232 
Movement, 2282 
Mystery, 2307 
Pendulum. 2532 
Planet, 2613 


EARTH. 

Protection, 2774 
Rivers, 2924-30 
Science, 2967 
Star-clusters, 3199 
Swiftness, 3^4 
Truth, 3497 
War, 3688 
Waste, 3691 
Earth-crust, 947-50 
Earth-light, 951 
Earthquake, 952-58 
EARTH-CRUST. 947-50 
Agency, lO-l 
Elevation, 998 
Evolution, 1105 
Mountain, 2274 
Movement, 2292 
Solidity, 3141 
Subsidence, 1309, 
3280 

Theory, 3401 
Thickness, 3416 
Uplifting, 3567 
Waves, 3713 
EARTH’S INTERIOR. 
Limits, 1960 
Problems, 2740 
Value, 3599 


EARTH-SUPPLY. 

Space, 3161 
EARTHQUAKE, 

America, 154 
Animals, 168 
Darkness, 728 
Death, 735 
Depths, 778 
Destruction, 794 
Earth, 930 
Inhumanity, 1678 
Insecurity, 1689 
Instability, 1694 
Life. 1888, 1892 
Li.sbon, 1978 
Mystery, 2333 
Peril, 2557 
Rock, 2933 
Sea, 3024 
Sea-shells, 3025 
Sea- waves, .3026 
Shock, 3098-99 
Stability, 3194 
Subsidence, 3282 
Terror, 3377 
Volcano, 3665 
Waves. 3713 
EARTHQUAKES. 

Disaster, 840 
Earth, 929 
Fissures, 1252 
Island, 1771 
Prediction, 2711 
Mountains. ^73, 2276 
2278-79 
Sea, 3023 
Theories, 3394 
Yielding, 3794 
EARTHWORKS. 

Mound-builders, 227 1« 
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EARTHWORMS. 

Infection, 1651 
ECLIPSE. 

Antiquity. 191 
Brightness. 406 
Conflict. 589 
Contrast, 6.39 
Corona, 664-65 
Darkness, 729 
Light, 1946 
Punctuality, 2790 
Shadow, 3095 
Eclipse. 961-63 
Sub, 3306 
Uniformity, 3514 
ECLIPSES. 

Agreement, 118 


Astronomv. 260 
Chromosphere, 496 
Superstition, 3324 
ECONOMICS. 

BiXportation, 1157 
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ECONOMICS, 

Industry, 1641, 1644- 
45 

Science, 2982 
ECONOMY, 

Brain, 399 

Parsimony, 293, 2508 
Power, 2656 
Substitution, 3287 
EDEN, 

Man, 2077 
EDIFICE, 

Oak, 2432 
EDUCATION, 

Adaptiveness, 69 
Bacteriology, 306 
Family, 1200 
Hand, 1433 
Helplessness, 1472 
Ignorance, 1550-54 
Imitation, 1582-84 
Instinct, 1698 
Instruction, 1709 
Investigation, 1760 
Knowledge, 1789-1801 
Education, 967-72 
Language, 1818, 1827, 
1831, 1834 
Learning, 1866 
Limits, 1975 
Man, 2023, 2075 
Method, 2164 
Mind, 2199 
Motherhood, 2253 
Movements, 2288-91 
Nature, 2368, 2376 
Opportunity. 2457 
Organs, 24^ 
Originators, 2491 
Perfection, 2551 
Politics, 2644 
Power, 2665 
Progress, 2754 
Psychology, 2785-86 
Science, 2967, 2991 
Study, 3270-71 
Teaching, 3363 
Timidity, 3441 
Training, 3455 
Woman, 3755 
EFFECT. 973-819 
Causality, 426 
Causation, 427 
Cause, 428-29, 436-37 
Chance, 452 
Ends, 1005-06 
Erosion, 1049 
Law. 1844 
Mind, 2188 
Result, 2892-2904 
EFFECTS, 

Extremes, 1172-73 
EFFORT, 

Neglect, 2403 
Strain, 3243 
Causation, 427 
EGO. 

Universe, 3563 
EGOISM. 982 

Selfishness, 3057 
ELECTRICITY. 985-92 
Accident, 8 
Action, 25 
Advance, 86 
Affinity, UK) 
Atmosphere, 269 
Beginnings, 349 
Combination, 552 
Comets. 556 
Communication, 557 
Conservation, 611 
Current, 711, 713 
Difficulty, 835 
Discovery, 846 
Earth, 944 
Elements, 996 
Energy, 1013 
Equivalence, 1048 
Experiment, 1150 
Extension, 1159 
Fish. 1250 
Force, 1283 
Forces, 1305 


ELECTRICITY. 

Growth, 1411 
Heat. 1453, 1455 
Invention, 1755 
Law, 1844-45 
Lead-fronds, 1863 
Light, 1934-35 
Lightning, 1951 
Mind, 2201 
News, 2413-14 
Name, 2352 
Power, 2676 
Riddle, 2920 
Simplicity, 3110 
Telegraph, 3364-65 
Telephone, 3367 
Thunderstorm, 3428 
Utility, 3578 
Velocity, 3633 
Writing, 3789 
ELECTRODE. 

Consciousness, 601 
ELEMENTS. 993-95 
Adaptation, 65 
Atoms, 280 
Comet, 3558 
Discovery, 847 
Exactness, 1119 
Hypothesis, 1524 
Ignorance, 1550 
Limits, 1964 
Power, 2668 
Selection, 3052 
Space, 994-95 
Stars, 3555 
Sun. 3488, 3553 
Unity, 3552, 3555, 

355S 

ELEVATION. 997 
Change, 471 
Continents, 627-30 
Dwellings, 924 
Earth, 932 
Earthquakes, 957 
Enefgy, 1015-16 
Force, 1281 
Height, 1469 
Land, 1809 
Lifting, 1926 
Rise, 2922 
Sea-shells, 3025 
Theory, 3401 
I^lifting, 3567 
(See also Upheaval.) 
ELIMINATION, 

Artist, 238 
EMBRYO, 1000 
Call, 445 
Capital, 421 
Development, 803 
Germs, 1368-70 
Limits, 1965 
Ontogenesis, 2455 
EMBRYOLOGY. 

Convergence, 650 
Correspondence, 669 
Development, 808 
Perfection, 2553 
EMBRYOS. 

Likeness. 1952 
EMISSION THEORY, 
Errors, 1062 
Particles, 2511 
EMOTION, 1001-02 
Action. 29 
Attention, 283-86 
Belief, 357 
Fear, 1214-16 
Feeling, 1217-19 
Incompaiibility, 1613 
•Intellect, 1710-15 
Language, 1824 
Mind, 2185-2212 
Monsters, 2237 
Mystery, 2312 
Pleasure, 2630-31 
Reason, 2823-30 
Reasoning. 2831-33 
Sensation, 3060-64 
Sense, 3066 
Sentiment, 3082 
Soui, 3150 
Strength, 3253 


EMOTION, 

Stress, 3255 
Volition, 3674-77 
Will, 3731-40 
Woman, 3753 
EMOTIONS, 

Nature, 2375 
Progress, 2759 
EMPIRICISM, 

Reasoning, 2833 
EMULATION. 1003 
Ambition, 153 
Universality, 3561 
END, 

Death, 734-37 
Infinitude, 1653 
Result. 2892-2904 
Utilitarianism, 3572 
ENDEAVOR. 

Sp o ntaneousness, 
3185 

Truth, 3498 
Utility, 3578 
ENDOWMENT, 

Qualifications, 2811- 
12 

ENDS AND MEANS, 

Reason, 2829 
ENDURANCE, 1007-08 
Adaptation, 55-62 
Camel, 417 
Organs, 2480 
Power, 2664 
Reserve, 2880-81 
Strength. 3249, 3252 
Tenacity, 3374 
ENEMIES. 

Protection, 2769 
ENERGY. 1010-21 
Cause, 435 

Conservation. 611-14 
Effect, 973-77 
Electricity, 985 
Expenditure, 1138 
Food. 1262, 1276, 

1278-79 

Force. 1280-1305 
Indestructibility, 1624 
Power, 2654-96 
Machine, 2001-05 
Measurement, 2127 
Reserve. 2881 
Sun, 3298. 3301-05 
Thunderstorm, 3428 
Work, 3765-72 
(See also Force; 
Power.) 

ENGINE, 

Horse, 1509 
ENGINEERING. 1022 

Powers, Mechanical, 
2695 
ENGLISHMAN. 

Climate. 523 
ENJOYMENT. 1023-25 
(>>nsciousness, 604 
Happiness, 1434-35 
Joy, 1779-81 
Loneliness, 1985 
Materialism, 2104 
Pain, 2496-97 
Play, 2626-29 
Pleasure. 2630-31 
ENTHUSIASM. 1026-27 
Earnestness, 926 
ENTOMOLOGY. 

Entomologist, 1028 
ENVIRONMENT, 1029-42 
Adaptation ,45-47 , 56- 
62 

Adjustment. 74 
Analogy, 157 
Animals. 174, 178 
Antagonisms, 183 
Assimilation, 242 
Change, 462 
Competitors, 564 
Dependence, 772 
Endurance, 1007-08 
*Hcredity, 1480 
Influence, 1662-71 
Life, 1879, 1898 


ENVIRONMENT, 

Man, 2036, 2041,2049 
2052, 2071 
Organism, 2467 
Reaction, 2825 
Results, 2896 
Self, 3055 
Senses, 2979 
Simplicity, 3111 
Strength. 3251 
Tools, 3445 
Transformation, 345S 
Tree, 3481 

(See also Adaptation 
Color a t ion 
Color: Evolu- 
tion; Mimicry; 
Struggle fob 
. Life.) 

EPOCH. 

(See Glacial Epoch.) 
EPOCHS. 

Unity, 3551 
EQUILIBRIUM. 

Senses, 3072 
EROSION. 

Alphabet of Geology, 
148 

Change, 469 
Continents, 628 
Courage. 678 
Destruction, 800 
Difference. 821 
Disintegration, 866-68 
Fragment, 1321 
Ganges, 1340-41 
Mountain-building, 
2275 

Path, 2520 
Present, 2718 
Rain, 2821 
Rivers, 2929-30 
Solids, 3143 
Theories, 3388 
Variation, 3603 
Wasting, 3696 
Wind, 3741 
(See also Earth; 
Earth-crust ; Gla- 
ciers; Ice; Moun- 
tains; Rocks.) 
ERROR, 1050-56 

Astronomy, 255 
Atmosphere, 274 
Authority, 292 
Blunder, 385 
Candor, 418 
Child, 488 
Data, 731 
Delusion, 762-65 
Facility, 1179 
Failure, 1190-92 
Force, 1290 
Ignorance. 1A50-54 
Memory, 2146 
Nature, 2377 
Ocean Depth.s, 2448 
Purpose, 2804 
ERRORS. 

Approximations, 218 
Heat, 1466 
Progress. 2757 
P.seudo-seience. 278 
ERRORS OF SCIENTISTS, 
1058-78 
ERUPTION. 

Volcano. 3666, 3668 
ESSENCE. 

Life, loot 
Light 2326 
ESTIMATES. 

Morality. 2243, 2245 
Mystery, 2335 
Relativity, 2858 
ETERNITY, 

Astronomy, 253 
Dogmatism, 896 
Exactness, 1113 
Present, 2717 
(See also Age; Ages: 
Time.) 


TOPICS WITH CROSS-REFERENCES 
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ETHER, 

Clearnese', 518 
Diffitjulties, 829 
Matter, 2116-17 
Exteiiiiion, 1160 
Motion. 2257 
Opposites, 2459 
Space, 3157 
Unity, 3559 
(See also Crystal 
Sphere; Light; 
Solid; Soiidiit.) 
ETHICS, 

Matter, 2119 
Morality, 2241-47 
Theory, 3408 
ETHNOLOGY. 

Geography, 1354 
Progress, 2753 
ETYMOLOGY, 

Horizon, 1508 
Perplexities, 2564 
EVANESCENCE, 

Corona, 666 
Universe, 3564 
EVANESCENT. THE, 
Ferns, 1223 
Imprint, 1601 
Leaf-tracery, 1864 
Life, 1918 
Record, 2843 
Stability. 3195 
Transitoriness, 3473- 
75 

EVENTS, 

Concurrence, 579 
EVIDENCE, 

Child, 488 
Demonstration, 767 
Design, 783-90 
Egypt, 983-84 
Errors, 1063 
Exactness, 1115 
Facts. 1184 
Incredulity, 1621 
Identification, 1548 
Lack, 1864 
Theory. 3411 
(See also Assumption) 
EVIL. 1091-93 

Code of honor, 529 
Conception, 577 
Dualism, 910 
Environment, 1038, 
1040 

Evolution. 1106 
Good, 1392 
Insanity, 1681 
Life, 1900, 1904 
Mystery, 817, 2316 
PhiloHopiiy, 2583 
Power, 2669 
Problem, 2736 
Reason, 2830 
Suspense, 3341 
Worl^ 3776 
EVOLUTION, 1094-1111 
Adjustment, 76 
Advance, 90 
Agnosticism, 115 
Agreement, 117 
Argument, 227 
Beginning. 344, 340 
Chance, 454 
Change, 4.55-4S0 
Civilization, 509 
Convergence of sci- 
ences, 650 
Creation. 684, 688 
Darwinism, 730 
Design . 785 
Devclopnient, 802-14 
Egoism . 982 
Electririty. 9S6, 988- 

Euvironment, 1029- 
42 

Family, 1200-1203 
latherhood, 1210-12 
Growth, 1406-13 
Improvement, 1602 
Industry, 1645 
Intelligence, 1730 


EVOLUTION, 

Language. 1814, 1821, 
1830 

Limits, 1974 
Mammalia, 2015 
Man, 2068 
Mind. 2208 
Motherhood, 2251-52 
Morality. 2241 
Order, 2463 
Past, 2519 
Perfection, 2352 
Preparation, 2715 
Product. 2744 
Science, 2990 
Selection. 3044-53 
Sex, 3093 
Spirituality. 3183 
Struggle, 3258-66 
Telepathy, 3367 
Time, 3431 
World, Unseen, 3777 
Writing, 3791 
EXACTNESS. 1 1 12-27 
Discrimination, 861 
Error. 1050-52 
Evidence, 1090 
Lines, 3490 
Measurement, 2125, 
2127 

Method, 2167 
Newton, 2416 
Parallax. 2503 
Patience, 2522-26 
Perfection, 2545-54 
Sensitiveness, 3080- 
81 

Science, 2992 
Triumph, 3488 
Utility, 3576 
Vagueness. 3591 
Velocity, 3630 
(See also Astronomy ; 
Light-wav K s; Mi- 
NUTKNESS; Stars; 
Sun.) 

EXALTATION. 

Evolution, 1098 
Joy, IV 79 
EXCEPTION, 

Expansion, 1133 
Water, 3698 
EXCESS. 1128-29 
Emblem, 999 
Energy, 1019 
Pain. 2496 
EXCITEMENT. 

Civilization, 511 
Democracy, 766 
Evidence, 1090 
EXCLUSION. 

Inclusion, 1612 
EXCUSE, 

Indulgence, 1640 
Name, 2352 
EXERTION. 

Heat, 1459 . 

(See also Activity; 
Enkr<;y ; F o u c e ; 
I NDU.STUV ; Imbok ; 
Work.) , 
EXHAUSTION. 

.Agriculture, 120 
Exportation, 1157 
Nerve force. 2106 
]iene^\al, 2873 
Soils. 3138 
EXISTENCE. 

.Assurance, 249 
(See also Beginning ; 
CosMOGOMY ; Crea- 
tion ; F.\cr; FAcrs; 
Natu he; Space ; 
Time.) 

EXPANSION.! 132-34 
Bombardment. 393 
Effect of Heat, 979 
Energy. 1021 
Gravitatum, 1404 
Ice, 1530-31 
Influence, 1670 
Motion, 


EXPANSION. 

Power, 2670 
Thought, 3422 
Water, 3698, 3704 
Writing, 3792 
EXPECTATION. 1 135-37 
Extension, 1159 
Hopefulne.s.<*. 1507 
Identification, 1548 
Illusion, 1563 
Impression, 1598 
Mind, 2193 
Perception, 2540 
Power, 2671 
Science. 2987 
EXPEDIENCY. 

Morality, 2243 
(See also Advantage ; 
Utility.) 

EXPENDITURE. 1138 
Effect, 973-77 
Emblem, 999 
Energy, 1015-16, 1019 
Exploration, 1156 
Seeds, 2798. 3693 
Sun, 3295, 3307 
Waste. 3693 
EXPERIENCE. 1139-43 
Conception, 576-78 
Direction. 837 
Dogmatism, 896 
Endowment. 1004 
Fact, 1180-87 
Feeling, 1217 
Horizon, 1508 
Induction, 1636-37 
Practise, 2697-99 
Stupidity, 3272 
Worlds, 3782 
(See also Action ; 
Causation ; C o n - 
sciousNESs; Mem- 
ory ; AI I N D ; 
Power.) 

EXPERIMENT. 1144-53 
Assumptions, 248 
Cause, 427-29, 438 
Child-training, 489 
Contemplation, 624 
Development , 807 
Dilficulty, 832 
Germs, 1366 
Hypothc.sis, 1528 
Idea, 1545 
Induction, 1637 
Psychology, 2782 
Science. 2978 
Theory, 3402, 3410, 
3415 

EXPERIMENTS. 

Place. 2607 
Putrefaction, 2S10 
Result. 2893 
EXPLANATION. 

I n vest i gat or s , 1763 
Knowledge, 1794 
Selection. 3054 
EXPLORATION, 1155-56 
Discovery. 859 
Insight, 1691 
Investigation, 1760 
Limit.s, 1960 
Stars, 3211 
EXPLOSION, 

Disa-ster, 839 
Formation, 1313 
Mixture. 2228 
EXPRESSION. 

Emotion, 1002 
Feelings, 1219 
Language. 1824-25 
Pleasure, 2630 
EXPULSION. 

P<»wer, 2658 
EXTENSION. 

Language, 1829 
Materialism, 2094 
Mind, 2187 
Thought. 3420 

extermination, 

Excess, 1 129 
Purpose, 2801 


extermination, 

(See also Death ; 

E X T INCTION"; 

Struggle for 

Lit e.) 

EXTINCTION, 

Animals, 176 
Apes, "212 
Change, 460 
Civilization, 50.5 
Contraction, 633 
Death, 734-37 
Expenditure, 1138 
Forms, 1314 
Horses, 1510 
Increase, 1015 
Mysteries, 2305 
Organs, 2477-80 
Purpose, 2^1 
Species, 3165 
Stars, 3208, 3223 
Sun, 3307 

Transitoriiicss; 3475 
EXTRAVAGANCE. 

Expectations, 1136 
EXTRAVAGANCES, 1169 
Wonders, 3758-62 
EYE. 1173-76 

Adjustment, 77 
Artist, 2.36 
Body, 392 
f’olors, 550 
Criticism, 700 
Delicacy, 758 
Design, 783 
Imperfections. 1592 
Light, 1927-28, 1937- 
38, 1943 
Limit, 1958-59 
Nerves, 2408 
Sensibility. 3079 
Sight, 3102-03 
Stars, 3205 
Vision, 3652-56 
(See also Vision.) 
EYES. 

Atrophy, 281 
Change, 402 
Degeneracy, 752 
Degeneration, 754-55 
Location, 1979 
I^oss, 1991 
Penalty, 2531 
EYE-MINDEDNESS. 

Writing. 3792 
EYES, PERISHED, 

Powers, 2696 
(See also Atrophy ; 
Cavk-Fish :Disus£; 
Loss; Mole.) 


FABLE, 

Mermaid. 2151 
Mvths. 2344-51 
FABLES. 

Exactness. 1115 
Savage.s, 2957 
Stories, 3238 
FACILITY, 

Practise, 2697, 2699 
FACT. 1180-87 

Argument. 226 
Bondage, 394 
Conscio!i'*ness, 602 
Data. 731 
Delusion, 762 
Fable, 1177 
’ Imagination, 1570, 
1577 

Naturalists. 23.55 
Records. 2845 
Student, 3268-69 
'rhecrv, 3396, 3400-01 
FACTS. . 

Data. 731 
Law. 1837 
Life, 1919 
Materialism, 2099 
Science, 2967, 3008 
Scientists, 3020 
Theories, 3393 
Theory, 3411, 3414 
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SCIENTIFIC SIDELIGHTS 


FACTORY. 

Concentration. 574 
Invention, 17M 
FACULTIES. 

Consciousness, 699 
Division, 893 
Errors, 1076 
Mind. 220# 

Order, 2463 
Substitution, 3287 
Theory, 3407 
FACULTY. 

Languaffe, 1819 
FAILURE, 1189-93 
Advance, 90 
Discovery, 850 
Error, 1050-56 
Name, 2352 
Morals, 2248 
Power, 2673 
“FAIRY RINGS.” 

Superstition. 3325 
FAITH. 1195-97 

Agnosticism, 113-10 
Emotion, 1001 
Excitement, 1130 
Facts, 1187 
Hope. 1505 
Law. IS.'iS 
Mind. 2192 
Mystery, 2312 
Science, 2964, 2973- 
• 76.2978.2587,2985 

2990, 2996-97, 3006 
3010-11 

Sensation, ,3064 
Trustworthiness. 3495 
FALLACIES. 

Food. 1262-64, 1275 
Labor, 1803 
FALLACY. 

Energy, 1014 
Experiment, 1149 
Senses. 3071 
Species, 3163 
FAME. 

Age. 109 
Supremacy, 3332 
FAMILY, 1199-1203 
Affection, 97-98 
Difficult3^ 831 
Fatherhood, 1210 
Maternity. 2105 
Motherhood. 2251-53 
Sex, 3092 
Sociability, 3135 
Society, 3136 
Struggle, 3263 
(See also Civiliza- 
tion; Home; In- 
fancy ; Love ; Man ; 
Society; Woman.) 
FAMINE, 

St ife, 32.56 
FANCY. 

Great ure'H, 695 
Delusion, 762-65 
FANTASIES, 

Psychology, 2784 
FANTASY. 

Belief, 355 
FASCINATION, 

Astronomy. 252 
Birds. 370 
Fishes, 1251 
Flame, 1207-418. 
Habit, 1421 
FAST. 

Sustenance. 3343 
FATALISM. 1209 
FATHERHOOD. 

Infancy, 1648, 1650 
Family, 1200-1203 
Growth, 1413 
Virtues, 3648 
FAnOUE. 

Habit. 1962 
Limitation, 1962 
Will, 673, 2290 
(See also Animals : 
Biros : Habitat: 
Life.) 


FAUNA, 

C^See Animals, etc.) 
FEAR, 1214-16 
Animals, 168 
Civilization, 510 
Cry, 706 
Curioaity, 710 
Nestlings, 2410 
Royalty, 2939 
Secretiveness, 3028 
Senses. 3072 
Timidity, 3441 
Utility, 3573 
Victim. 3643 
(See also Terrok.) 
FEATHERS, 

Adjustment, 74 
FECUNDITY, 

Life. 1882 
FEELING, 

Action, 29 
Atheism, 264 
Complexity, 565 
Sensation. 3060-64 
Sense. 3065-78 
Sentiment, 3082 
FEELINGS. 

Association. 245 
Response, 2886 
FEIGNING. 

Death, 736 
FEMALE. 

Difference, 820 
Tasks, 3.3.56 

FERMENTATION. 1221- 
22 

Errors, 1067 
Experiments, 1153 
Process, 2743 
FERTILITY, 

Bacteria, 303 
Beauty, 319 
Dependence, 774 
Dust, 914 
Elevation, 997 
Life. 1882 
Loss. 1988 
Man, 2040 
Soil. 3137. 3139-40. 
3785 

Tropics, 3491 
Volcano, 3670 
FERTILIZATION. 
Adaptation, 50 
Color, 537 

Contrivance, 643-45 
Cooperation, 660 
Delicacy, 757 
Design, 784 
Fig. 1230 
In.sects, 1686-87 
Life, 1889 
Purpose, 2802 
Theory, 3410 
(See also Cross-Fer- 
tilization.) 
FEVER, 

Blood-letting, 379 
FICTION, 

Fetishism, 1227 
Mermaid, 2151 
(See also Fable; Fa- 
bles; Mythology; 
Myths.) 

FIELD. 

Force, 1286, 1287 
FIG, (See Smyrna Fio.) 
FILM. 

Exactness. 1123 
FILMS. 

Colois. 544 
Light, 19.33 
Newton, 2415 
Plates, 2625 
Soap-bubble, 3134 
FILTRATION. 

Value, 3596 
FIRE. 

Agency. 104 
Air, 127 

Antiquity. 194, 196 „ 
Behents, .360 
Conquest., 593 


FIRE, 

Controversy, 648 
piscoveiy, 845 
Effect, 978 
Fascination, 1207-08 
Fish, 1250 
Flame, 1256 
Errors, 1071-72 
Industry, 1643 
Knowledge, 1800 
Motion, 2259 
Sex. 3091 
Science, 3014 
Substitutes, 3285 
Sun. 3295, 3297, 3300 
(See also Change ; 
Civilization; Com- 
bustion ; E L E c - 
Tuici ty ; Flame; 
Forces; Heat; 
Man ; Metals^ 
, Oxygen; Stars ; 
Sun.) 

FIRE. DAY OF. 

Conflagration, 584 
FIRE. HIDDEN. 

Earth-crust, 947 
FISH, 1246-51 
Change, 472 
Colors, 544 
Device, 816 
Eruption, 1079 
Law, 1849 
Movements, 2293 
FISHES. 

Change. 462 
FITNESS, 

Qualifica tions, 
2811-12 
FITTEST, 

Survival. 3338 
(See also Evolu- 
tion ; Selection; 
Strength; Strug- 
gle FOR Life.) 
FIXEDNESS. 

Difficulty, 835 
FIXITY, 1253-55 

Constancy, 616-20 
Permanence, 2560-63 
Uniformity, 3611-17 
FLAME. 

Birds, 370 
Effect. 978 

Fascination, 1207-08 
Fire, 1231-44 
Science, 2975 
FLESH. 

Crucifying, 703 
FLEXIBILITY, 

Di.saster, 840 
FLIGHT. 

Gravitation, 1402 
Ignorance, 1554 
Insects, 1^8 
Movement, 2285 
Movements, 2293 
Mystery. 2.310 
Range, 2823 
FLINT IMPLEMENTS, 
Design. 789-90 
(See also Stone Age ; 
Tools; Weapons.) 
FLOCK, 

Selection, 3045 
FLOWER. 

Environment, 1034 
FLOWERS. 

Adaptation, 50 
Ants, 210 
Beauty, 326, 337 
Bloom, 382 
Color. 537-40 . 
Contrivance, 643 
Cooperation, 660 
Delicacy, 757 
Harmony, 1439 
Individualism, 1627 
Insects, 1686-87 
Life. 1889 
FLOWING. 

Metals, 2154-55 
Purpose, 2802 


FLOWING. 

Tropics, 3491 
Unity, 3541 
FLOOD. 1259-60 
Deluges, 761 
Ocean, 2447 
FLOOD. FIERY, 

Volcano, 3667 

FLOODS, 

Deluges, 761 
Snow. 3132 
FLYING-FISH, 

Fear, 2293 
Movements, 229.3 
Wings, 3746 
FOLK LORE, 

Progress, 2753 
(See also F a b i. e ; 
Myth ; Poetry; 
Science.) 

FOLLY, 

Gambling, 1339 
War, 3688 
FOOD, 1261-79 
Adaptation, 54 
Air. 127 

Animals, 166, 179 
Alcohol. 137, 140 
Bread, 405 
Bird.s, 368 
Cave-men, 441 
Carelessness, 422 
Civilization, 498 
Climate, 522 
Color, 537 
Contamination, 623 
Compulsion, 573 
Egg. 981 

Environment, 1029-40 
Errors. 1074 
Experiment, 1146 
Experiments, 1264, 
1274, 1278 
Famine. 1204-05 
Fish, 1246 
Heat, 1463 
Luxury. 2000 
Machine. 2004 
Man, 2027 
Manufacture, 2081 
Maternity. 2105 
Migration, 2174 
Nitrogen, 2424-20 
Nutrition, 2431 
Parasite, 2504 
Poi.Mon , 20.38-39, 264 1 
Purity. 2794 
Purpo.se. 2798 
Race, 2815 
Reserve, 2880 
Respiration, 2885 
Salt. 2948 
Slavery, 3126 
Smoke. 3131 
Sustenance. 3343 
Value, 3597 
W’oman, 3750 
(See also Preseuta- 
TiVEft; Refrigera- 
tion.) 

FORCE. 

Accumulation, 14-16 
Action, 21 
Activity, 34 
Adaptation, 53 
Atmosphere, 270-71 
Attraction, 288 
Belief. 357 
Conception, 676 
Causation, 427 
Cause. 430 
Energy, 1011 
Law, 1837 
Life. 1916-17 
Materialism, 2094 
Matter. 2113. 2n.>. 
2121 

Morality, 2242 
Mystery, 2312 
Nature. 2371, 2381 
Nerve-force, 2406 
Transcen d e n t a Tm o* . 
3456 



TOPICS WITH CROSS-REFERENCES 


FORCE. 

Volition, 3674 
Weight, 3724 
Will, 3731, 3733 
FORCE. ATOMIC, 1281 
Cnrstallization, 1291 
'Vinter, 1018 
(See also Atom; 
Atoms ; Chemistry ; 
Colors ; Combus- 
tion; Crystalliza- 
tion; Light; Mag-* 
net; Magnetism ; 
Molecules; Po- 
larity; Sky, Arti- 
ficial.) 

FORCE, MOLECULAR, 

Gravitation, 1404 
(See also Forcer 
Atomic.) 

FORCE AND TIME, 

Product, 2745 
FORCES, 

Agency, 104 
Agnosticism, 115 
Balances, 307 
Change, 458 
Composition, 569 
Consciousness, 605-06 
Develooment, 811 
Equivalence, 1048 
Extension, 1159 
Mechanic, 2131 
Pitilessness, 2605 
Power, 2668 
Rest, 2890 
lienee, 3002 
Slownes.s, 3130 
Unity, 3546-48 
Variability, 3601-02 
FORCES, NATURAL, 

Trustworthiness, 3495 
FOREKNOWLEDGE, 
Omniscience. 2454 
Prediction, 2710 
Prevision, 2725-28 
FOREST, 

Contrast, 635 
Markings, 2088 
Night, 2420 
FORESTS, 1306-09 

Destruction, 795, 800 
Ice-storms, 1543 
Luxuriance, 1999 
Man. 2025 

Struggle for life, 3264 
Submergence, 3279 
Tree-ferns, 3482 
Trees, 3483 
FORGERIES, 

Art, 233 

FORGETFULNESS, 
Distraction, 881 
Memory, 2138-39, 
2143-45 
FORM, 

Crystals, 708 
Edifice, 966 
Energy, 1021 
Mimicry, 2181-82, 
2184 

Wave. 3712 
FOUNDATION. 

Morals, 2248 
FORMATION. 

Recent. 2374 
FOSSILS, 1316-19 
Antiquity. 193 
Artisan. 235 
Casts, 425 
Combination. 553 
Enthusiasm, 1026 
Extinction, 1168 
Fem.s. 1223 
Geology, 1,355-60 
Imperfection. 1591 
Interest. 1736 
Intolerance, 1740 
. Life. 1870-71 
Man. 2043-44 
Micro-organisms, 2169 
Perseverance, 2567 
Records, 2847 


FOSSILS, 

Sketch, 3119 
Theory. 3409 
Tombstone.^, 3442 
FOSSIL-FORMS, 

Life, 1894 

FRAGRANCE, 

Cooperation, 660 

FRAGMENTS. 

Reconstruction, 2842 

FRICTION, 

Atmo.sphere, 269 
Force, 1290 
Heat. 14.'i6, 1464 
FRIENDSHIP, 

Ants, 206 

FREEDOM, 1323-28 
Artificiality, 234 
Belief, 357 
Comp ulsion , 572-73 
Fatalism, 1209 
Labor, 1803 
Man. 2018 
Martyrs, 2089 
Ocean. 2444 
(See also Depend- 
Kxri:; Domestica- 
tion ; Dominion ; 
Gov::h NMENT ; In- 
dependence; La- 
bom; Law; I.iber- 
ty; Society.) 
FREAKS, 

Memory, 2143 
FREEZING, 1329-32 
Ezpan.sion, 11.33 
Force. 1292 
Tee. 1529-43 
Refrigeration, 2856 
Regelation, 2857 
Science, 2993 
Water, 3704, 3706 
FROST, 

Avalanche, 298-99 
Blossoms, 383 
Destruction, 801 
Science. 3005 
Scientists, 3020 
Selection, 3062 
FRUGALITY, 

Ants, 207 

FRUITS. 

Color, 537 
Food. 1270 
FUEL, 

Hearth, 1450 
Reserve. 2^1 
(See also ('oal ; Com- 
bustion; Cookery; 
Fire; Flame; For- 
ests; Heat; In- 
crease; Wood.) 

FUN. 

Antics, 188 
(See also Amuse- 
ments; Play.) 
FURNACE. 

Sun. 3295 

FURNACES, 

Nature. 2.382 

FUTURE, 

Brain, 403 
Civilization, 507 
Extension. 1159 
The Pa.st, 2517 
Hope. 1506 
Morality. 2241 
M^^•<te^y, 2308 

futurity. 

Benefits. 361 

G 

GAS, 

Atmosphere. 272 
Oirona, 664-65 
Energy, 1021 
GAS-CARRIERS, 

Blood, 378 

GASES. 

Bombardment, 393 
Combustion, 555 
Energy. 1018 
Formation. 1313 


GASES. 

Molecules, 2233 
Nebulee, 2.397 
Spectro.scope, 3168 j 

Spectrum, 3170 
Sun, 3297 I 

GENERATION, 

Parthenogenesis, 2509 

GENERATIONS, 

Inheritance, 1677 
GENERATION, SPONTA- 
NEOUS, 

Air, 130 

As.sumption, 247-48 
Beginning, 344 
Germ-theory, 1364 
Germs, 1366-67, 1371- 
72 

Gulf. 1416 
Life, 1343-45, 1902 
Microscope, 2171 
Patience, 2522 
Tests, 3382 
GENERALIZATION, 
Discovery, 850 
Perplexities, 2564 
Science, 2986 
GENIUS, 

Advance, 85 
Comprehensiveness, 
570 

Disco verv, 842-44, 
855, 856 ' 
Education, 970 
Environment, 1031 
Epochs, 1043-44 
Influence, 1663 
Inspiration, 1693 
Man. 2032 
Materiali.sm, 2097 
Mind, 2196, 2212 
Penetration, 2533 
Thought, 3423, 3426 
Similarity, 3109 
GEOGRAPHY, 1364 
Influence, 1668 
Ins^ight, 1691 
GEOMETRY. 1361 

Mathematics, 2107-12 
Origin, 2483 
GEOLOGY. 1355-60 
Activities, 31 
Ages, 111 
Alphabet, 148 
Antiquity, 195 
Artesian wells. 2325 
Authority, 290 
Beginning. 344 
Birth. 373-74 
Cause, 430 
Controversy, 648-49 
Conv^ergence, 650 
Oirrespondence, 669 
Criticism, 701 
Delta. 760 
Development, 813 
Devotion, 818 
Difference, 826 
Discovery, 858 
Earth, 929-59 
Egoism, 982 
Errors, 1075, 1077 
Evidence, 1089 
Evolution, 1105 
Exploration, 1155 
Food. 1267 
Formation, 1311 
Fossils, 1316-19 
Fusion, 1334 
History, 1499 
Highway.s, 1496 
Imperfection. 1591 
Imprint, 1601 
Interchange, 1733-34 
Interest, 1736 
Landscape, 1811 
Leaf-tracery, 1864 
Life, 1870-71 
Limits, 1966 
Mammalia, 2013 
Man. 1317, 1374,1716, 
2040,2043-44,2060, 
2066, 2862 


GEOLOGY, 

Mountains, 2273-80 
Movements, 2292 . 
My.stery, 2306-07, 
2320-22, 2333 
Nature, 2362, 2374, 
23m. 2383, 2386 
Ontogenesis, 2455 
Past, 2517 
Path, 2520 
Perfection, 2553 
Perseverance, 2567 
Precipitation, 2705 
Progress, 2755 
Reconstruction, 2842 
Records, 2847-48 
Repose, 2876 
Rocks, 2933-35 
Speculation, 3172 
Stability, 3194 
Subsidence, 3280-83 
Theories. 3388, 3394 
Theory, 3401, 3409 
Time, 3432 
Transition, 3471 
Uniformity, 3511-12, 
3516-17 

Versatility. 3641 
Woman, 3751 
Youth, 3796 
GERM, 

Cause, 431 
Cell, 445-47 
Embryo, 1000 
Heredity, 1480-81 
Sacrifice, 2940 
GERM-DESTROYERS, 
1363 

Forms, 1315 
Freezing, 1331 
Suspense, 3341 
(See also Disinfec- 
tion ; Preskrva- 
TiVKs; Refrigera- 
tion.) 

GERMS, 

Bacteria, 303-06, 
1362-67, 1371-72 
Cleanliness, 516-17 
Contagion, 622 
Development, 803 
Environment, 1040 
Dust, 917 
Exactne.ss, 1124 
Law, 1839 
Life, 1877, 1904 
Light. 1935 
Likeness, 1952 
Size. 3115 
GENIUS. 

Beam of light, 315 
Power, 2691 
GHOSTS, 

Responsibility, 2888 
Suggestion, 3293 
GIANTS, 

Mammalia, 2014 
Mammoth, 2016 
Myths, 2350 
GIVING, 

Contrast. 636 
GLACIAL EPOCH, 

Animals, Arctic, 164 
• Change, 460 
Climate. 519-20 
Enthusiasm. 1027 
Glacier, 1379 
Ice, 1536 
Ice-sheet, 1542 
Mystery, 2321-22, 
9*^30 

Relics, 2859 
Submergence, 3279 
“Sunny France.” 3309 
GLACIER. 1379 
Advance, 84 
Cutting, 715 
Difference, 821 
Dust, 916 
Ice, 1529 
Impurities. 1607 
Measure, 2124 
Mystery, 2320 
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GLACIER, 

Nature, 2377, 2380 
Paradox, 2502 
Power, 2681 
Pressure, 2723-24 
Rivers, 2928 
Sun, 3298 a 
T ime, 3439 
Track, 3448 
GLACIER-MARKINGS, 
Abrasion, 2 
Glacien 1378 
GLACIER-fABLES, 
Wonders, 3759 
GLACIERS, 1377-81 
Abrasion, 2 
Beauty, 317, 323, 335 
Conditions, 581 
Ice, 1530-33, 1535 
Valley, 3595 
GLASS, 

Expansion, 1134 
GLORY, 1383-84 
Corona, 664 
limits, 1969 
Splendor, 3184 
GNOSTICS, 

World, 3776 
GOD, 1385 

Adjustment, 76 
Agnosticism, 116 
Anthropormorphism , 
184-85 


Atheism, 264-65 
Belief, 357 
Condemnation. 580 
Creation. 682, 685. 

688, 693 
Creator, 694 
Definitions, 749 
Denial, 768 
Dependence, 772 
Fatherhood, 1211-12 
Future, 1336 
Law. 1838. 1859-60 
Infinity, 1655 
Miracle, 2218 
Nature, 2360 
Omniscience, 2454 
Revelation, 2905-06 
Science, 29^ 

Soul, 3149 
Uniformity, 3513 
(See aso Creator; 
Deity ; Design ; 
Intellect ; P u r- 
pose; Universe.) 

GODS, 

Antiquity, 198 
(See also Idolatry; 
Worship.) 

GORILLA, 


Origin, 2485 
Stories, 3238 

GOVERNMENT, 

Authority, 291 
Exploration, 1155 
Heredity, 1490 
Law, 1848, 1855 
Problem, 2735 
(See also Civilization; 
Freedom; Law; 
SoriE'IY; O.IDEH.) 

GRANARIES. 

Anticipationy, 187 
Ants, 207 
Food, 1272 

GRAVITATION. 1399-1404 
Advance, 86 
Cause, 437 
Change, 4.56 
Comprehensiveness , 
570 

Discovery, 853 
Distance, 878 
Earth, 946 
Epoch, 1043 
Experiment, 1149 
Force, 1281, 1293-94 
Forces, 1303 
Harmony, 1439, 1441 
Law. 18.39. 1841, 1849 
1850-51 


GRAVITATION. 

Mystery, 2319, 2331 
Nature, 2371 
Science, 2999 
Theories, 3387, 3393 
Triumph, 3487 
Unity. 3554, 3556-57 
Wonders, 3761-62 
GREAT vs, SMALL, 
Service, 3085 
GREGARIOUSNESS. 
Association, 243 
Domestication, 1706 
Individuality, 1634 
Industry, 1644 
Instinct.^. 1706 
Protection, 243 
Sociability, 3135 
(See also Animals; 
P'amily; Society.) 

GROG, 

Navy, 2395 
GROTTO, 

Architecture, 224 
GROUSE, 

Adaptation, 64 
GROWTH, 1406-13 
Advance, 78-90 
Change, 455-80 
Continents, 3130 
Correlation, 667 
Design, 783 
Di.scovery, 842-44 
Ends, 1005 
Endurance, 1007 
Geometry. 1361 . 
Introspection, 1747 
Islands. 1772 
Law. 1846 
T^ad-fronds, 1863 
I.ife. 1886 

Movement , 2281 , 2286 
-87 

Multiplication, 2296- 
98 


Organs, 2480 
Power, 2674 
Progress, 2748-60 
Slowness, 3130 
Spoil taneotisness, 3185 
Theories, 3391 
(See also Increase.) 
GULF, 1414-16 

Consciousness, 598 , 
606, 2256, 2281. 
Inorganic, the, 1416, 
2515, 3774 
Intellect, 1710 
Man. 2020 

(See also Ape ; Brain ; 
Brute ; Chasm ; 

C O N 8 C I O U8NE8S ; 

I NTELLEi T ; Life ; 
Man; Mind; Na- 
ture.) 

GXnDE, NEGLECTED, 

Purpose, 2802 


H 

HABIT, 1418-23 

Automati.sm, 294 
Change, 464 
Conquest, 1419, 1422 
Conscience, 595 
Decision, 745 
Diseases, 864 
Facility, 1179 
Heredity, 1479, 1481- 
91 

Imperioii.sness, 1593 
Impulse, 1603 
Life. 1909 
Limitation, 1962 
Man, 2055 
Morality, 2242-43 
Name, 2352 
Negation, 2402 
Persistence, 2659, 
2569 

Pledge, 2632 
Philosophy, 2584 
Power, 2675 
Readiness, 2826 


HABIT. 

Success, 3288-89 
HABITAT. 1424-25 

Animals, 163-64. 172 
Birds, 371 
Migration, 2174 
HABITS. 

Difference, 820 
Heredity, 1487 
Instincts, 1705 
Luxury, 2000 
Mind, 2199 
Youth. 3797 
HABITUDES. 

Heredity, 1488 
HALLUCINATION. 1431 
Delusions, 765 
Illusion, 1556-67 
HAND. 

Arrest, 232 
HAPPINESS. 

Balance. 308 
Enjoyment, 1023-25 
Family. 1200-03 
Fire, 1244 
Joy. 1779-81 
Pain. 2496-97 
Uni^, 3550 
HARMOl^Y. 

Animals, 178 
Artist, 238 
Attention, 285 
Beauty, 320 
Brilliancy, 407 
Choice, 492 
C!onvergence, 650 
Correspondence, 669- 
74 

Government, 1395 
Life. 1906 
Motion, 2268 
Triumph, 3486 
HASHISH. 

Perception, 2542 
Volition, 3677 
HEALING. 

Mind, 2192 
HEALTH, 

Bacteriology, 306 
Dependence, 774 
Ecstacy, 964 
Joy, 1779 
Memory, 2138 
HEARING, 

Adjustment, 74 
Delicacy, 758 
Sense. 3070 
HEAT, 1451-68 
Agent , 106 
Atmo.sphere, 268 
Animals, 178 
Atoms, 279-80 
Attraction, 2.88 
Barrenness, 312 
Bombardment, 393 
Brain, 396-97 
Clause, 4.36 
Coal, 528 
Compensation, 561 
Concentration, 575 
Conservation, 611-14 
Contraction, 632-33 
Contrast, 637 
Darkness, 725, 727 
Delusions, 765 
Density. 769 
Deserts, 781 
Destruction, 795 
Disintegration, 867- 
68 

Division, 888 
Effect , 970 

Elect ricity,1048, 
1453, 1455 
Energy. 1012 
Equivalence, 1048 
Exactness, 1118 
Extension, 1161 
Extremes, 1170-71 
F=re. 1244 

Food, 1262, 1276, 

1278-79 
Foods, 1279 


HEAT. 

Forces, 1305 
Formation, 1313 
Freezing 1329-32 
* Friction, 593, 1237. 
1456, 2259, 2349 
Ice. 1534 
Illusion, 1557 
Increase, 1617 
Influence, 1662. 1660 
Life, 1874 
Nature, 2360, 2386 
Measure, 2125 
Measurement. 2128 
Mildness, 2176 
Motion, 2258-59, 2261, 
2266-67 
Planet, 2613 
Power, 2670, 2683 

2686-87 
Purpose, 2805 
Radiation, 2818 
Reserve, 2881 
Rivers, 2927 
“Sleep" of plants, 
3127 

Source, 3156 
Stone, 3234 
Sun. 3295-98, 3300- 
05. 3307 

Temperature, 3371-73 
Transformation. 3464 
Transmission, 3476 
Truth, 3497 
W'aste, 3695 
Water, 3699 
Waves. 3715 
World, 3778 
(See also Climate; 
Cold; Fire; Fuel; 
Radiation; Spec* 
trum; Sun ; Tem- 
perature; T R o p - 

ICS.) 

HEAT AND COLD. 

Partnership, 2513 
HEART. 

Change, 465 
Intellect, 1712 
HEAVENS. 

Structure, .3257 ‘ 
Theories, 3392 
Variety. 3611-16 
Vault. 3026 
(See also Astron- 
omy ; Ecljpse; 
Moon; Planets; 
Sky; Stars; Sun.) 
HEIGHT. 

Relativity, 2858 
Respiration, 2884 
(See also Elevation; 
Mountains; Up- 

LIPriNG.) 

HELL. 

Character, 481 
HELPLESSNESS. 1471-75 
Earth, 937 
Earthquake. 952-55 
Infancy, 1648-50 
Inhumanity, 1678 
Man, 2059 

Parasite, 2504, 2506- 


07 

HEREDITY, 14781-94 
Advantages, 95 
Alcohol, 135, 139 
Deviations, 815 
Germ, 1362 
Habit, 1420 
Hunting, 1519 
Individuality, 1629 
Inheritance, 1675-77 
Instincts, 1705 
Interest 1737 
Intoxication, 1746 
Language, 1814, 1821 
Man, 2056. 2069 
Mystery. 2323 
Reversion. 2914 * 

Transmission. 3477 
(See also Inherit- 
ance.) 





HERDQ, 

Cooperation, 658 
(See also Gkegari- 

OPSNESB. 

HEROISM, 

Psycholowr, 2783 
HETEROGENESIS, 
Generation, 1343 
Microscope, 2171 
(See also Abiooene- 
sib; Biogenesis; 
Generation, Spon- 
taneous.) 
HIEROGLYPHICS, 

Picture-writing, 2601 
Writing, 3791 
HIBERNATION. 

Extremes, 1172 
Watchfulness, 3697 
HILL. 

Vastness, 3625 • 

HILLS, 

Limestone, 1955 
Path, 2520 

(See also Mountains.) 
HINDRANCE. 

Authority, 290 
Progress, 2757 
HINDRANCES. 

Science, 2965 
Syirmathy, 3348 
HISTORY. 1496-1500 
Ages, 112 
Antiquity, 192 
Civilization, 499-500 
Constancy, 616 
Creation, 687 
Di.'scovery, 845 
Emotion, 1001 
Geology, 1355 
Horizon, 1508 
Influence. 1668 
Intuitions, 1748 
Laws. 1854 
Meaning, 2123 
Monuments. 2238 
Progress, 2753 
HOME. 1501-03 

Civilization, 506 
Difficulty. 831 
Domesticity, 901 
Family. 12(X)-03 
Heart n. 1450 
Man, 2077 
Maternity. 2105-06 
Mfitherhoful, 2251-53 
Music. 2303 
Sex, 3091-92 
Subsistence, 3284 
HOMELESSNESS, 

Man. 2059 
HOMES. 

Architecture, 221 
Cause, 434 
Dwellings, 923-24 
Nests. 2411 
HONESTY. 

Free<lom, 1.326 
Surrender, .3336 
HONOR. 

Code. 529 
HOPE, 1.50.5-07 
Affections, 99 
Condemnation, .580 
Expectation, 1135-36 
HOPEFULNESS. 

Expect at ion , 1 1 35-37 
Science. 1507, 2987 
HOPELESSNESS, 
Agnosticism, 115 
Atheism, 264 
HOPES. 

Visions. 3658 
HOSPITALS. 

Cleanliness. 516-17 
(See also ANiKSTHET- 
lus; Bacteria; 
Disease; Dibinfec- 
_ tion; Germs.) 
HOST. 

Stars 3207 
HUMANitY. 1513-15 
Brotherhood, 409 


HUMANITY, 

Civilization, 505 
Discovery, 849 
Duty, 922 
Evolution, 1098 
Hope, 1506 
Immortality, 1587 
Inequality, 1646 
Labor, 1803 
Man, 2017-79 
Mind. 2210 
Necessity. 2.399 
Neglect, 2404 
Neighbor, 2405 
Oppression, 2461 
Outca.sts, 2493 
Plan, 2609 
Progress, 2753-54 
Race. 2816-17 
Teachableness, 3362 
Utility, 3585 
HUMBLEST, 

Precioiisness, 2704 
HUMILITY, 

Knowledge, 1793 
Peril, 2557 
Scientist, 3018 
Wisdom. 3747 
HUMMING-BIRD, 

Beauty, 325-26, 334 
Improvement, 1602 
HUMMING-BIRDS, 
Peculiarities, 2.530 
HUNGER, 

Alcohol, 140 
HUNTING, 

Instinct, 1696 
HURRICANES. 

Sun. .3297 
HYBRIDISM. 

Hiimming-birds, 1517 
HYDROGEN, i 

Conflagrat ion , 583-84 
HYGIENE. 

Knowledge, 1792 
HYPOCRISY, 

Degeneracy. 752 
HYPOTHESIS, 1521-28 
Agnosticism, 116 
Assumption, 247-48 
Certainty, 448 
Facts, 1184 
Failure, 1191 
Materialism. 2099 
Matter. 2116 
Problem . 2738 
Science, 2986 
Theory, 3387-3415 
(See also Theory.) 
HYPOTHESIS, NEBULAR. 

1525-27 

Objection, 24.33-34 
Universe, .3,565 
HYPNOTISM. 1,520-21 
Habit, 1421 
Psychology, 2782 
HYSTERIA, 

Sensations, .3062 


ICE, 1.529-43 

Attraction, 2S8 
Beauty. 335 
Cutting, 715 
Debt. 740 
Difference, 821 
Discovery, 8.54 
Extremes, 1170 
Fire, 1243 
Force, 12ffl-92 
Foro.sts, 1308 
Freezing, 1329-32 
Impurities. 1607 
Influence, 1669 
Pressure, 2723-24 
Regelation, 2857 
Rivers, 2928 
Sagacity, 2946-47 
“ Sunnv France,” 3309 
Thirst. 3419 
Towers. 3447 
Track, 3448 
Water, 3698 


ICE, 

Water, 3698-3709 
(See also Glacial 
Epoch; Glacier.) 
ICEBERGS, 

Beauty. 317 
ICE-FLOES, 

Mirage, 2219 
IDEA, 

Conception, 576-78 

IDEAL, 

Beauty, 327-28 
Condemnation, 580 
Crucifying, 703 
Pursuit, 2809 
Recognition, 28.38 
Theories, 3.389 
IDEALISM, 

Materialism, 2094 
IDEALS, 

Morality, 2242 
IDEAS, 1544-47 
Advance. 82 
Association. 244-45 
Consciousness, 600 
Language. 1815 
Soul, 3148 
Thought. 3420-26 
Vagueness, 3591 
(See also Exactness; 
Imagination ; I n - 
TELLEri' ; Intelli- 
o e N r E ; M I N D 1 

Though r.) 
IDENTIFICATION, 
Patience, 2524 
IDENTITY, 

Consciousness, 600 
Memory, 2142 
IDIOCY. 1549 

Heredity, 1479, 1492 
IDIOTS. 

Education, 969-70 
IDLENESS, 

Parasi t ism , 2506-07 
IDOLATRY, 

Civilization, 499 
Gods, 1390 
Personality, 2575 
Science, 2980 
IDOLS. 

Sculpture, 3021 
IDOL-WORSHIP. 

Objects, 2435 
IGNORANCE, 

Actions, 30 
Agno-^ticisin, 113-16 
Application, 217 
Artist, 2.37 
Evil, 1092 
Sense . ,3('K>8 
ILLUSION, 1556-67 
Aberration, 1 
Appeal, 213 
Actor, 37 
Consciousne.ss, 602 
Delusion, 762-6.5 
Enjoyment, 1023 
Fuintne.s.s, 1194 
Hallucination. 1431 
I magi n. 'it ion, 1570 
157.3, 1578, 1580 
Mind. 2193 
Mirage. 2219 
Motion, 2254 
Ncarnrs.s, 2396 
Perception, 2541 
Repose. 2877 
Senses, 3071 
Shadow. 3095 
Suggestion, .3292-9.3 
(See also Delusions; 
Imagination; 
Memory.) 
ILLUSIONS, 

Belief, 355 
Correction, 666 
Facts. 1183, 1185-86 
Phantoms, 2577-78 
Responsibility, 2888 
Surrender, 3336 
IMAGE 

Rainbow. 2822 


IMAGES. 

Mind, 2206 
(See also Idolatry ; 
Worship.) 

IMAGINATION, 1569-81 
Accuracy, 18 
Excitement, 1130 
Illusion. 1556-67 
Ima#;s, 1568 
Impersonation, 1594- 
95 

Man, 2039 
Myths, 2350 
Phantoms, 2578 
Power, 2677 
Qualifications, 2812 
Savages, 2957 
Science, 297S 
Sev'erity, 3088 
Sympathy, 3349 
IMBECILES. 

Oiminals, 698 
IMBECILITY. 

Alcohol, 135 
IMITATION, 1582 84 
Allurement, 145 
Armor, 229 
Flavors, 1257 
Mimicry, 2178-84 
Play, 2627, 2629 
Speech, 3175 
IMMANENCE, 

Creation, 682, 685,688 
God, 1.386-88 
IMMENSITY. 

Presence, 2716 
Theories, 3390 
IMMORTALITY. 1586-87 
Belief, 353-54 
Contempt . 626 
Life, 1879, 1886, 1891 
Science, 2975 
IMMUNITY. 

Resistance, 2882 
IMMUTABILITY. 

Unifornsity, 3513 
IMPATIENCE, 

Suspense. 3342 
IMPERFECTION, 1589-92 
Limit. 1956, 1958-60 
Limitation, 1961 
Limits, 1963-76 
IMPENETRABILITY, 
Nature. 2387 
Materiali.sm, 2094 
IMPERFECTION. 

Infirmity, 1660-61 
Limits, 1963-76 
IMPERFECTIONS. 
Criticism, 700 
Limit, 1958, 1960 
IMPERIOUSNESS. 

Habit, 1422, 1426 
IMPERSONATION, 1.594- 
95 

Actor, 37 

IMPLEMENTS. 1595 
Api)liance‘^, 216 
Ax, 302 • 

Hammer. 14.32 
Knives, 1788 
Industry, 164.3-44 
Ingenui'tv, 1673 
Net. 2412 
Prog! ess, 2751 
Stone Age, 3233 
Taste, 3358 
Tools. 3443-45 
(See also I n s t it u- 

MENTS.) 

IMPOSITION, 

Egypt. 98.3-84 
IMPOSTURE. 1597 
Credulity, 696 
(See also Delusion; 
Illusion; Mim- 

icntY.) 

IMPREGNABILITY, 
Religion. 2864 
IMPRE^ION, 1598-1600 
Faintness, 1194 
Influence, 1662-71 
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IMPRESSIONS, 

Change, 470 
Correction, 666 
Education, 967 
Magnitude, 2012 
Mind, 2206 
(See also Associa- 
tion ; Attkntion. 
Cramming ; Edu- 
cation; Eye 5 
Hearing; Mind; 
Vision.) 

IMPROVEMENT, 
Advafitages, 95 
Capacity. 420 
Heredity, 1490-91, 

1 dO'^-QA 

Progress. 2748-60 
Race. 2816-17 
Savage, 2954 
IMPULSE, 1602-06 

Accumulation, 14-16 
Action, 21 
Association, 246 
Limitation, 1962 
Prayer, 2700 
Subsi.stence, 3284 
(See also Affection ; 
Feeling ; Instinct ; 
Intellect; Migra- 
tion; Mind; Pas- 
sion; Sensation; 
Will. 

IMPULSES. 

(Composition, 569 
Instincts, 1708 
Theory, ^08 
Summation, 3294 
(See also Feelings; 
Passions.) 
IMPULSIVENESS, 

Power, 2659 
INACTION, 

Degeneration, 754-55 
INACTIVITY, 

Faculties, 1188 
INATTENTION, 

Failure, 1190 
INACCURACY, 

Astronomy, 255 
Error, 1050 
Evidence. 1090 
INCANDESCENCE. 1610- 
11 

INCONCEIVABLE, THE, 

Science, 2996 
INCONSISTENCY, 

Intolerance, 1740 
INCREASE, 1614-20 
Checks, 484 
Effect, 973-77 
Error, 1050 
Excess, 1129 
Exemption, 1131 
Life, 1882 
Microbes, 2168 
Mind, 2186 
Multiplication, 2296- 
98 

Reproduction, 2878- 
79 

Reverence, 2911 
lime, 3430 
INDECISION, 

Error, 1051 
INDEPENDENCE, 
Agreement, 117 
Animals, 177, 181 
Character, 482 . 
Isolation, 1774-75 
Origin, 2490 
Science, 2988 
INDEPENDENCE, 1622 
Win, 3736 

niDESTRUCTL^ILITY, 

1623-24 

Individuality, 1630 
INDIANS, 

Adaptation, 56 

Development, 808 
Race, 2816 


INDIVIDUALITY, 1629-35 
Belief. 356 
Cell, 446 
Conscience, 596 
Consciousness, 601 . 
607 

Development, 803 
Extension, 1158 
Family, 1199 
Industry, 1644 
Infancy, 1648 
Initiative, 1679 
Life. 1885. 1889, 1903 
Personality, 2576 
Profin*ess, 2764 
Science, 3003 
Secretiveness, 3028 
Self, 3054 
Universe, 3563 
Variety, 3622 
INDUCTIOlf, 1636-38 
Advance. 81 
INDULGENCE, 1639 
INDUSTRIES. 

Adaptation, 49 
Nature. 2357 
Navigation, 2392 
I'ools, 3443-45 
INDUSTRY. 

Ants, 207-08 
Civilization, 511 
Concentration, 574 
Crows, 702 
Forces, 1298 
Genius, 1346-47 
Insects, 1687 
Instincts, 1707 
Invention, 1754 
Investigation, 1761 
Labor, 1802-03 
Law. 1853 
Leaves. 1869 
Man, 2033 

Organization, 2473- 
74 

Science, 2970, 2989, 
2991 

Sewing, 3089-90 
Truth, 3498 
INDUSTRY, 1640-45 
Work, 3762-70 
INFANCY. 

Animals, 181 
Care. 424 
Effect, 980 
Family, 1203 
Heplessness, 1472-74 
Intelligence, 1727 
I..ongevity, 1986 
Solitiule. 3144 
Tutelage, 3504 
Vagueness. 3591 
INFANTICIDE, 

Vices, 3642 
INFANTS, 

C’arelessness, 422 
INFECTION, 

Contagion, 622 
Health, 1446 
Lockjaw, 1980 
Mystery, 2338 
Resistance. 2882 
Security 3031-32 
Victim. 3644 
INFERENCE, 

R^aa »ni’g. 2831-33 

S UJS'S, 3(J71 

INFERENCES, 

Condii ions, 581 
INFERNO, 

Nature, 2372 
INFIDELITY, 

Intoletaitce, 1740 
INFINITE. THE, 

Earnestness. 926 
Infinity, 1655 
Limits. 1970-72 
Man, 2064 

INFINITI^SIMAL. THE 

Germs, 1372 
Law, 1839 
I.imits, 1970 
Microscope, 2172 


INFINITESIMAL, THE 
Minutenosa, 2216 
Molecules. 2233 
Parallax, 2503 
Pai tides, 2510-12 
Siie, 3115 
Sky, 3123 
Value, 3598 
Vegetation, 3629 
INFINITY, 1664-59 
Change, 457 
Conception, 576-77 
Exact neaa, 1113 
Infinitude, 1653 
Space. 3168-bO 
Stars. 3207 
Time, 3438 
Astronomy, 252 
I Faith. 1197 
INFIRMITY, 1660-61 
Color blindness, 542 
Frenzy, 1333 
Imperfection, 1589, 
1592 

INFLUENCE, 

Beauty . 333 
Coimcioiisnes.s, 608 
Contemplation. 625 
Dependence. 772-74 
Dream-life, 908 
Earth 934 
Organs 2480 
Power, 2665 
Will. 3740 
Woman, 3749 
INGENUITY. 1672-73 
Substitutes, 3285-86 
INHABITANTS. 

Worlds, Other, 3781- 
83 

INHERITANCE, 1675-77 
Mysteiy. 2311 
Nature. 2385 
(^e al.so Heredity.) 
INHIBITIONS 
Energy, 1010 
(See also Action ; 
Conscience; Mo- 
tives; Will.) 
INITIATIVE, 1679 
Originatora, 2491 
Pledge, 2632 
Volition. 3675 
(See also A c t i o n ^ 
Beginning.) 
INJURY 

Brain, 404 
Moon, 2240 
(See al.so Alcohol ; 
Bacteria ; D a n - 
obr; Death: De- 
struction; Dis- 
ease; Earth- 
quake; Evil; In- 
sanity; Intemper- 
ance ; Lightning ; 
Volcano.) 
INORGANIC 
Gulf, 1416 

(See also Abioqene- 
8 1 s ; Biogenesis ; 
CONSCIOU 8NE8B *, 
Genesis; Life; 
Mind; Mystery ; 
Soul.) 

INOCULATION, 

Sacrifice, 2^2 
INQUIRY, 

Nature 2370 
INSANITY. 1681 
Alcohol, 134 
Belief 355 
Body, 389 
Brain, 404 
Chance. 452 
Cruelty, 703 
Dream, 907 
Ffcnzy, 1333 
Heredity, 1479, 1492 
Inheritance, 1675 
Intoxication, 1745-46 
Kleptomania, 1787 
Life. 1875 


INSANITY, • 

Mania, 2080 
Mind, 2189 
.Miser, 2221 
Order, 2463 
WTill, 3734 
INSCRIPTIONS, 

Records, 2846 

INSECT, 

Allurement, 145 
Delijac.v. 767 
Dependence, 771 
Design, 782 
Entomologist, 1028 
Reflection. 2851 
Swiftness, 3344 
INSECTS, 1682-88 
Adaptation, 50 
Agency. 105 
Ants, 20.3-10 
Architecture, 221 
Checks 484 
Color , 537 
Compensation, 562 
Cooperation, 660 
Credulity . 696 
Defense, 750 
Design. 784 
Destruction, 797 
Duration, 912 
Exiicndituie, 1138 
Experience, 1139 
Experiment. 1146 
Famine, 12U4-06 
Farming. 1206 
Fascination. 1207 
Grain. 1397 
Hawk, 1445 
Hearing, 1449 
Help, 1470 
Helplessnes.s 1475 
Heights. 1469 
Humming-birds. 1.518 
Indust -y, 1640, 1642 
Intelligence, 1722 
Learning, 1867 
Leaver, 1S69 
Life. 1877. 1889. 192C 
March, 2083 
Maternity, 2106 
Mimicry, 2178, 2180- 
82, 2184 

Mind, 2194, 2197 
Nature. 2.359. 2376 
Obs.^*rvation, 2438 
Org.'in.s, 2 476 
Pnra.'.ite, 2505 
Perfect ion , 2545-46 
Plan, 2611 
Pother, 2072 
Prevision, 2725-26-27 
Proteciion, 2770 
Purpose. 2806 
Reasoning. 2831-32 
Royalty, 2939 
Sagacity , 2945 
Scavengers, 2961 
Shore, 3100 
Tendcrne.s.s, 3375 
Theory, 3410 
Thought leshncss, 3427 
Transformation, 3459 
Vo.vagers, ^79-81 
War, 3686 
Water .3700 
Work, 3767 

INSLCT-DKSTROYERS, 
Uii^ef Illness, 3570 
INSECT-ENEMIES, 
Plants, 2622 
INSECT-FOOD. 

Plant 2616 

INSECURITY, 

Instability, 1694 
Protection, 2777 
Senses, .3072 
INSENSIBILITY, 

Beauties, 316 
Death, 736 
Preoccupation 2/14 
Sleep, 3129 
SouL 3150 



TUFIUS WITH CK0SS-REFERENCE8 


88T 


INSIGHT, 1691 
Poetic, 2634 
Reading of ('haracter, 
2827 

Scientific, 1570 
INSPIKATIOl^. 1692<93 
Intuitions, 1749 
Magtiet, 2008 
INSIABILITY, 

E'lrth-crust, 94 7-60 
E:irthquake, 952-955 
Insecurity, 1689 
INSTRUCTION, 

Education, 967-72 
Learning, 1806 
Science, 2991 
INSTRUMENT, 

Man, 2032 
INSTRUMENTS. 
Appliances. 216 
Astronomy, 257, 263 
Differences, 827 
Epoch, 1043 
Exactness, 1112, 1118 
-19, 1123 
Extension, 1159 
Fire, 1235, 1237-39, 
1243 

Genius, 1346 
Glory, 1384 
liimerfection, 1590 
Influence, 1671 
Invention, 1750-51, 
1754-55, 1757, 1 759 
light, 1931 
Limit, 1959 
Mariner’.s, 2084-85 
Science, 2972 
Soap-bubble. 3131 
Telegraph, 3364-65 
Telephone, 3367 
Tools, 314.3-45 
Velocity. 3630 
(See also AppARATtra; 
' Elk<’tricity; Im- 
p L K M E N tb; Ma- 
chine ; Mechanics ; 
Microscope* Spec- 
troscope ; Teles- 
cope.) 

INSTINCT, 1695-1708 
Animals, 168-09 
Blindness, 376 
Cause, 434 
Cortainty, 449 
Con.sciousness. 601-10 
Gioperation. 657 
Cry, 706 
Death, 736 
Dependence. 771 
Direction, 837 
Fear, 1215 
Flight, 1258 
Heredity. 1481, 1486, 
1489 

Intellect. 1710-14 
Learning, 1867 
Life, 1909 
Moth, 22.50 
Nestlings, 2410 
Obliteration 2436 
Perfection 2.548-60 
Prevision, 2725-20 
Stupidity, 3272-74 
Transmission, 3477 
Walking. 3083 
(Sto also Animals ; 
Fear; Flight; Mi- 
gration; Mimicry; 
Nests.) 

INSTINCIS, 

Inheritance, 1677 

Advance, 85 
Ascent, 240 
Beauty, 334 
Convolutions, 651 
Criminals, 698 
Emotion. 1001-02 
Genius, 1346-53 


INTELLECT, 

Hand, 1433 
Ideas, 1544-47 
Incompatibility, 1613 
Instinct, 1696-1708 
Language, 1812-35 
Mind, 218.5-2212 
Power, 2676 
Spontaneousness, 3186 
(See also Mind; 
Thought.) 

INTELLIGENCE. 1716-30 
Adaptation, 51 
Animals, 169 
Automatism, 293 
B ?e.s, 342 
Camel, 117 
Care, 423 
Certainty, 449 
Chemistry. 486 
Combination, 552 
Convolutions, 651 
Cry. 706 
Currents, 713 
Design, 786-90 
Effect, 973 
Feeling, 1217-19 
Force, 1282 
Indestructibility, 1624 
Initiative. 1679 
Instinct, 1695-1708 
Knowledge. 1789-1801 
Man, 1716-17. 1727- 
30, 1784 

Mind. 2185-2212 
Monkey, 2235 
Organs, 2476 
Purpose, 2803 
Reasoning. 2831-32 
Sagucitv, 2944-47 
Stupiility, 3273, 3275 
(See also Brain ;Cre- 

ATO n ; I NTELLECT *, 

Knowl edge; 
Mind.) 

INTELLIGENCE, ANIMAL 

Animals. .384, 423, 
652. 1718-26,2235, 
.3272 , 3,570 
Brain, 51, 651 
Exact ne.ss, 1115 
INTEMPERANCE, 1731-32 
Alcohol. 132-35, 141- 
42 

Alcoholism, 138 
Automatism, 296 
Idiocy, 1.549 
Imiulgence, 1639 
Intoxication, 1745-46 
Name, 23.52 
Spirit.s, 3182 
Temperance, 3.370 
Will, ,3734 
INTENSITY, 

Power. 2667 
S'li.-ation, 3061 
INTENTION, 

Motive, 2270 
Morality, 2246 
Reason, 2829 
Rc.suli.s, 2900-03 
INTERCOURSE. 

Progress, 2749 
INTEREST. 1735-37 
Attention, 283-2S5 
Awakening, 300-301 
Memory, 2140 
Nature, 2,376 
Obliteration, 2437 
Opportunity, 2457 
Self, 3054 
INTERFkRENCE, 

Beauty, 339 
Colors, 545, 549 
Light, 19.33 
Silence, 3106 
Sound, 3152 
Survival, 3338-39 
Twinkling, 3505 
Waves, 3714 
INTERPRETATION, 
Caution, 440 


INTERPRETATION, 

Evolution, 1099 
Nerves, 2409 
Perfection. 2554 
Senses, 3065, 3071-73 
Sight, 3102 
^lidity , 3142 
INTERRUPflON, 
Uniformity, 3514 
INTOLERANCE. 1740-44 
Bigotry, .364 
Creation, 692 
Facts, 1184 
Science 2969 
Theologv, 3385 
INTOXTCATION. 

Alcohol, 132-35, 139- 
142 

Crime. 697 
Insanity. 1745-46 
Intemperance 1745- 
46 

Navy, 2395 
Temperance, 3370 
Will, 37,34 
(.See also Alcohol.) 
INTUITION. 

Expert, 1154 
INTUITIONS, 

(‘ertainiy, 450 
INUNDATIOi«S. 

Super.slition, 3319 
INVENTION. 17.50-59 
Accident, 7, 8. 12 
Cooking, 6.56 
Di scovery, 842-44, 
816 

Fire. 1235-39 
Leaven, 1868 
Mathematics, 2108-09 
Nature, 2359 
Originators. 2491 
Powers . Mechanical , 
2694-95 
Printing, 2732 
Scales , 2960 
Sex. 3091 
Utility. 3.580 
Women, 3757 
Wheel. .3726 
INVENTIONS, 

Similarity, 3108 
INVENTOR, 

Perseverance, 2565 
INVENTORS, 

Rewards, 2916 
INVESTIGATION, 1760-61 
Authority, 290 
Contemplation, 624 
Courage. 678 
Exploration, 1155-56 
Incredulity, 1621 
Man, 2075 
Patience. 2.522-27 
INVISIBLE, THE, 1765 
Changc.s, 480 
Combustion. 555 
Corre.sf)ondcnce, 670 
Dependence. 774 
Destruction, 792, SOI 
Experiment. 1144 
Extension. 1161 
laith. 1196 
Force, 1280-1303 
Genius, 135.3 
Man. 2064 
Particles, 2510-12 
Perception, 2537 
Phot ography , 2594-95 
Power, 2682-87 
Purity, 2792 -93 
Recognition, 2839 
Vtiyager.s. 3678 
Wind, 3741 
World. 3777 
INVISIBILITY. 

Minerals. 2213 
Motli, 2219-50 
Ostrich, 2492 
Stars, 3222-23 
IRON. 

Barbarians , 308 
Force, 1292 


IRON. 

Knives, 1788 
Magnet. 2008-09 
Metals, 2154 
Molecules, 2234 
Motion, 2258 
Nature. 2386 
Pentateuch, 2535 
Steel, .3227 

(See also Bronze 
Aok; Fire; Met- 
als; Steel; Stone 
Age.) 

IRON AGE, 

Transition, 3408 
IRRESOLUTION, 

Dreatl, 900 
Doubt, 904 
Failure, 1192 
Intemperance, 1731 
ISOLATION, 

Alliance, 144 
Dangers, 724 
(See also Family ; So 
* ciETY ; Solitude.> 


JEWELS, 

Skeleton, .3117 
JOY, 1779-81 

Contemplation, 625 
Ecstasy, 964 
Enjoyment, 1023-25 
Love, 1995 
Pain, 2496-97 
Sorrow. 3145 
JUDGMENT, 1782 

Condemnation, 680 
Constancy, 616 
Di. scrim ination, 861 
Hypnotism, 1520 
Reasoning, 2831-3.3 . 

Renection.2851 ^ 
Senses, 3073 
JUDGMENT, DAY OF, 
Record, 2844 
JUSTICE, 

Blood, Avenger of, 
.381 

K 

KEENNESS. 

Senses. .3074-77 
KINDNESS, 

Superstition, 3323 
KINDRED. 

Blo<>d-brot herhood , 
377 

Cry. 706 
Man. 2051 

(See also Family; 
Greg ariousness ; 
Society.) . 
KINETIC theory. 
Bombardment. 393 
(See also Atoms; 
Atomic Theory; 
Heat; Molecul.\r 
Theory; Molecu- 
les.) 

KNOWLEDGE, 1789-1801 
Advance, 79-81, 85- 
87 

Agreement. 118 
Anthropomorphism , 

. 185 

Application, 217 
Arabs, 218 
Astronomy, 252 
Brain, 404 
Causes, 439 
Contemplation, 624 
Darkness, 726 
Difficulty, 833 
Error, 1051-52 
Extension 1159 
Facts. 1187 
Heiedity. 1481 
Ignorance, 1550-54 
Inspiration, 1692 
Limits. 1963-76 
Man, 2067, 2075 
Politics, 2644 


SCIENTIFIC SIDE-LIGHTS 


KNOWLEDGE, 

Pride. 2729 
Printing, 2732 
Probpenty, 2768 
Race, 2817 

Heading of character, 
2827 

Recognition, 2835-39 
Religion. 2970 
Reverence, 2911 
Science, 3012 
Unity, 3531 
Utility, 3579 
Vagueness, ,3591 
Writing. 3790 


L 


LABOR, 

Cheapening, 483 
Civiliiation, 509 
Concentration, 574 
Division, 890 
Drudgery, 909 
Engineering, 1022 
Humanity, 1*515 
Industry, 1640, 1642- 
44 

Instincts. 1707 
Law, 2735, 2775 
Organization, 2474 
Protection. 2775 
Sex, 3091 

(See also Freedom; 
Work.) 

LABOR AND ART, 

Union, 3522 
LAKE, 

Beauty, 330 
Dust, 916 
Fish, 1246 
Inundation. 1749 
Light. 1945 
Movement , 2282 
Mystery, 2.306, 2320 
LAKE-DWELLERS, 
Agriculture. 121 
Antiquity, 196 
Industry, 1643 
Organization. 2473 
LAKE-DWELLINGS. 1805 
LAKES, 1806 
Fusion. 1.334 
Life, 1896, 1898 
Permanence, 2,563 
LAKES (SUBTERRANE- 
AN,) 

Fish. 1247-48 

LAMP, EVER-BURNING, 
Sun, 33(H) 

LAND, 

Continents. 627-,30 
Inlerchar g3, 1733-34 
Man, 2049 
Sea-.shells, .302,5 
Sea-waves. 3026 
Subsidence. 3280-83 
Temperature, 3371 
Theory, ,3401 
Exploration, 1155 
Transitorine.ss, ,3474 
LANDSCAPE, 1811 

Individuality, 1632 
LANDSLIDES, 


Tropics, 3494 
LANGUAGE, 1812-: 


35 


Cry, 706 

Emotion, 1001-02 
Evolution, 1108 
Harvest, 1443 
Imitation, 1583 
Memory, 2160 
Metaphor, 2168-59 
Mind. 2198 
Name, 2352 
PerplexiUe.«?, 2564 
Recitation, 2834 
Rhythm, 2917 
Savage, 2954 
Science, 2984 
Severity, 3088 
Signihcation, 3104 
Transfer. .3457 
Unity, 35.32 


LANGUAGE, 

Variety, 3623 
(See alsoANiMALfl; 
N O M K N C li ATURE ; 

Speech; Writing.) 
LANGUAGES, 

Man, 2024 
LAVA, 1836 

Extremes, 1170 
Fire, 1241 
Fusion, 13,34 
Glass-making, 1.382 
Hawaii, 1444 
Herculaneum, 1477 
Invention. 1758 
Mass, 2092 
Mountains, 2278 
Movement, 2282 
Nature. 2382, 2386 
Preservation. 2719 
Stream, 3247-48 
(See also Volcano; 
Volcanoes.) 

LAVA AND ICE, 

Paradox. 2502 - 
LAW, 1837-62 

Anomalies, 182 
Blossoms, 383 
Bondage. 394 
Bubble, 410 
Chance, 4.54 
Change, 455 
Cheapening, 483 
Christianity, 493 
Consistency, 615 
Con.‘«tancy, 617-18 
Continuity, 631 
Creation, 685 
Crystals, 708 
Decay, 742 
Disorders, 869 
Di.stance, 878 
Dominion, 903 
Edifice, 966 
Embryo, 1(X)0 
Expansion, 1133 
Faith. 1196 
Flame, 1256 
Force, 1284, 1296, 

1.300, 1.305 

G.ra vit at ion, 1399- 
1404 

Humanity, 1515 
Idiocy. 1549 
Ignorance, 1.5.50, 15.54 
Induction, 1637 
Lab >r. 2775 
Leaf-ni o v e m e n t s , 
1842 

Leaps in Nature, 1845, 
1865 

Light. 1939 
Limitation. 1961 
Mystery, 2312 
Nature, 2358, 2371, 

2.381 

Order, 2462-65 
Phenomena, 2.580, 
2,582 

Problem, 2735 
Protection, 2772 
Relativity, 28.58 
Revelaliiin, 2905 
Science, 1982 
Snow-cry.stals, ,31.33 
Transfiguration, 3458 
Uniformity, 3511-17 
Universe, .3.562-66 


LAW OF CONTRARIES, 
Ice, 1.5.34 
LAWS, 

Evolut'.on, 1104 
Mind, 2190 


Miracle*, 2218 
Morals, 2248 
Organs, 2480 
Records, 2846 
Science, 2985, 3002 
LAXITY, 

Code of honor, 629 
LEAF-MOVEMENTS, 
Law, 1842 


LEARNING, 

Advance, 86 
Arabs, 219 
Debt, 738 
Nature, 2.365 
Originators, 2491 
Severity, 3088 
Teachableness, 3363 
LEAVES, 

Clothing, 524 
Leaf-tracery, 1864 
Life, 1897 . 

Purpose, 2799 
Radiation, 1874, 2818 
(See also Plants; 
Sleep.) 

LENS, 

Ice, 1243 

Superstition, 3323 
LESS I^R GREATER, 
Sacrifice, 2941 
LEVEL, CHANGES OF 
Earth. 9.31-62 
Earthquake, 952, 957 
LEVELLING, 

Avalanche, 298-99 
LIBERTY. 

Problem. 2735 
LIFE. 1870-1925 
Adjustment, 71 
Advance, 90 
Activities, 32 
Age. 109-10 
Ages, 111-12 
Aggregate, 119 
Agnosticism, 115 
Air, 129 
Alcohol, 131 
Animals, 166, 172 
Antiquity, 193 
Asiiumption, 247-48 
Assumptions, 248 
Beginning, 344-45 
Belief. 3.52, 35.3-54 
Biology. .366 
Blood. .378 
Body, .390-92 
Bubble, 410 
Oalmness, 416 
Capital, 421 
(Carelessness, 422 
Cause, 431 
Causes, 439 
(Cell, 44.5-47 
Change, 470, 472 
Changes, 479 
Character, 481 
Child, 488 
Christianity, 495 
Circulation, 497 
Civilization, 509 
Cleanliness, ,516-17 
Creation, 690 
Creator, 694 
Creatures, 695 
Cycle. 716 
Death, 7.34-37 
Decay, 741 
Destruction, 796 
Dur.ation, 912 
Earth, 9.3.3, 937, 938 
Earthquake, 953-54, 
0.50 

Effect. 973 
Egg. 981 
Electricity, 991 
Embryo. 10(K) 
Environment, 1040- 
42 


Expectations, 1137 
Extinction, 1167 
Fact, 1181 
Facts, 118.3 
Fermentation, 1221 
Forces, 1304-0.5 . 
Forms, 1314-15 
Geology. 1360, 1409- 
lO 

Growth. 1406-07 
Heroism, 1496 
Illusion, 1558 
Ignorance, 1553 
Immortality, 1686-87 


LIFE, 

Law, 1846 
Light, 1936 
Lisbon, 1978 
Longevity, 1986-87 
Man, 1872, 1876, 1878 
-79, 1883-86, 1888, 
1890-92, 1897, 1000 
1906-13 

Middle. 345, 835 
Mind. 2207 
Motion, 2260 
Mystery, 2317, 2325 
Naturalists, 2355 
Nature, 2.385 
Ocean, 2444-46 
Ocean depths, 2448 
Organism, 2466-67 
Organisms, 2468-72 
Organization, 2475 
Origin, 2482 
Plan, 2609 
Plant, 2617-18 
Plasticity, 2624 
Preciousness, 2704 
Principle, 2730 
Progress, 2755 
Purification, 2791 
Rise, 2923 
Science, 2978 
Seed-dispersal, 3033- 
40 

Selection, 3044 
Sight, 3103 
Stars, 2264 
Stillness, 3230 
Sun. 3.30,3-05 
Superstition, 3322 
Tenacity, .3374 
Tests, 3382 
Universality, 3560 
Uproar. .3.568 
Utility, 3581 
Vegetation, ,3627-29 
Ventilation, .3635 
Water, 3704 
Worlds, Other, 3781- 
83 

Wonders, 3758 
Zone.s, Temperate, 


3800 

(See also Animals; 
Baci'eria; Germs; 
Man; Plants; 
Seeds; Struggle 
FOR Life.) 

LIFE, COPIOUS, 

Seeds. .3041 
LIFE, DOMESTIC. 
Savages, 2958 
(See also Affection; 
Love; Home; Wo- 
man.) 

LIFE FOR OFFSPRING, 
Self-.sacrifice, 3059 
LIFE, PRIMEVAL, 
Savagery, 2955 
LIFE V8. PROPERTY, 
Selfishness. 3058 
LIFE, SPIRITUAL. 

Analogy. 1.57 
LIGHT, 1927-48 
Aberration, 1 
A<lvance, 79, 86 
Advantage, 91 
Ambiguity, 152 
Authority. 292 
Astronomy, 259 
Appliances, 216 
Beauty, 340 
Change.s, 474, 479 
Clearnes.s, 518 
Cloud. 526-27 
Colors, 544-50 
Color, 533-40 
Comets, 556 
Contradiction, 634 
Contrast, 638 
Conservation, 611 
Correspondence, 670 
Corona. 664-65 
Data, 731 
Differences 824 



TOPICS WITH CROSS-KEFERENCES 


LIGHT, 

Directness, 838 
Distance, 877 
Earth>light, 951 
Education, 971 
Eclipse , 961 
Electricity, 992 
Errors, 1062, 1068-69 
Ether, 1083-84 
Extension, 1160 
Exactness, 1118, 1127 
Fact, 1180 
Fish, 1249 
Forces, 1305 
Glory, 1383-84 
Heat, 1462 
Hypothesis, 1528 
Illumination, 1555 
Imperfection , 15 8 9, 
1590 

Lamps, 1807 
Law, 1840 
Life. 1S91 
Mariners, 2086 
Motion, 2268 
Mountains, 2277 
Movement, 2287 
Mystery, 2326 
Nerves, 2408 
Night, 2419 
Obstacles, 2441 
Ocean, 2445-46 
Particles, 2510-11 
Pathways, 2521 
Penetration, 2534 
Perception, 2540-41 
Phosphorescence, 
2585-89 

Photography , 2591-95 
Polarization, 2643 
Power, 2660, 2683 
Precision. 2706-07 
Propagation, 2763 
Rainbow, 2822, 2852 
Reflection, 2851-52 
Refraction, 2852-55 
Science, 2999 
Secret, 3029-30 
Sensibility, 3079 
Sensitiveness, 3080 
^rvice, 3085 
Splendor, 3184 
Stars, 3210, 3212, 
3220-21, 3223 
Star-colors. 3200-01 
Sun, 3295-3308 
Sunset, 3310-11 
Sunshine. 3312-13 
Teaching. 3363 
Theories, 3391 
Twinkling, 3505 
Utility, 3580 
Velocity, 3630-31 
Vision, 5652-56 
Waves, 3715-16 
World, 3775 
Worlds. 3779-80 
(See also Klkctric- 
ity; Firk; Flamk; 
Heat; Liohtmno; 
Lioht-waves; 
Moon ; Phosphor- 
esce N c K, ; PnA NETS ; 
Sound; Stars; 
Sun; V k l o c ity ; 
WAYFa.) 

LIGHT AND SOUND. 

Analogy, 245, 1160, 


Silence, 3106 

LIGHT-WAVES, 

Minuteness, 2216 
LIGHTING, 1950 
Light. 1929 
Si nplicity, 3110 
LIGHTNING, 

Action, 25 
Beginning, 349 
Consciousness, 610 
Elements. 996 
Law, 1845 
Power, 2668 
Prediction, 2713 


LIGHTNING, 

Telephone, 3367 
LIGHTNING-STROKE, 
Picture, 2600 
LIKENESS, 1952-53 

Correspon<lence, 672 
Germs, 1368-70 
Maternity, 2106 
Mind, 2202 
Origin, 2481-82 
Unity, 3534 
LIMITATION, 1961-62 
Area, 225 
Aspiration, 241 
Beauty, 340 
Bible, 363 
Brain, 398-99 
Education, 968, 970 
Error, 1051-52 
Fauna, 1213 
Glory, 1384 
Habitat, 1425 
Imagination, 1575 
Instinct. 1695, 1697, 
1701-02 

Knowledge, 1793-94, 
1796, 1798 
Man, 2034 

Mind, 2191, 2195-97 
Perception, 2537-38 
Narrowness, 2353 
Psychology, 2785 
Sense-perceptions, 
3070 

Tree, 3481 
Uniformity, 3516 
Visions, 3658 
LIMITATIONS. 

Intelligence, 1720, 
1724 

Mystery, 2311 
J^ieech. 3175 
LIMIT, 1956-60 
LIMITS. 1963-76 
Results, 2898 
Phrenology, 2596 
Science, 2995 
LIMITS. MENTAL, 
Animals, 169 
LINK. MISSING. 
Differences, 826 
Man. 2019-20 , 2060 
LIQUID, 

FJnergy. 1021 
Signification, 3104 
LIQUORS. 

Man. 2073 

(See also Alcohol ; T n- 
tkmperance; In- 
toxication.) 
LISTENING. 

Attention, 285 
LITERATURE, 

Materialism, 2097 
LOCALITY. 

Fmvironment, 1030 
Kxactness, 1126 
Instinct, 1701 
LOCOMOTION, 

Animals, 167 
Principles, 2731 
Speed. 3181 
Traveling, 3480 
LODESTONE, 

Magnet, 2007-08 
LOGIC. 1982-84 
Delusion, 762 
Reason, 2829-30 
Hesult.s. 2901 
Science, 2981 
LONGEVITY. 1986-87 
LOSS. 1988-94 

Atrophy, 281-82 
Degeneration, 754-55 
Development, 806 
Heat, 1457, 1459-61 
Limbs, 1954 
Memory, 2144-45 
Myths. 2344 
Nitrcgen, 2424 
Parasitism, 2506-07 
Power, 2672 
Powers. 2696 


LOSS, 

f^ds, 3041 
Speech, 3174 
Stars, 3208 
Waste, 3691-96 
LOVE. 1995-97 

Affection, 97-98 
Animals, 177 
Courtship, 679 
Family, 1200-03 
Freeman. 1328 
Matter. 2113 
Mother, 1649, 1997, 
2497, 3117, 3682. 
3752 

Woman, 3752 
LOVE OF TRUTH, 
Science, 3013 
LOVELESSNESS, 

Progeny, 2747 
LOWER FOR HIGHER. 

Sacrifice, 2941-42 
LOWER LIFE. 

Cooperation, 659 
LUXURIANCE. 1998-99 
LUXURY, 

Degeneracy, 2000 
Parasitism, 2506-07 

M 

MACHINE, 2001-05 
Automatism, 293 
Atmosphere, 269 
Balance, 307 
Body, 390-93 
Initiative, 1679 
Man. 2018 
Power, 2662 
Progress, 275 
Science, 3002 
MACHINES, 

Antiquity, 194 
MACHINERY^. 

Drudgery, 909 
Results, 2903 
Work, 3765 
MAGIC. 

F<»ssils, 1317 
Illusions, 1567 
Science, 2965 
MAGNANIMITY, 

Emulation, 1003 
MAGNET, 2007-09 
Amazement, 151 
Earth, 927 
Ends. 1006 
Worship, 3786 
MAGNETIC FIELD, 

Atmosphere, 270-71 
MAGNETISM. 

Atmosphere. 270-71 
Conflagration, 5S6 
Conservation, 611 
Exactness, 1118 
F'aif hfulness, 1198 
Force, 1286, 1287 
(Jrowth, 1411 
Inflaencp. 1(^14-65 
Invention, 1755 
Loss, 1993 
Mind, 2185 
Molecules, 2234 
Plan, 2610 
Soul in stone, 3146 
Unity, 3543 
Utility, 3578 
MAGNETS. 

Atoms, 278 
MAINTENANCE. 

Creation, 682 
MINUTENESS OF EARTH 
Star-clusters, 3199 
MAJESTY. 

Beauty, 321-22 
MALE. 

Difference, 820 
Tasks, 3356 
MALEVOLENCE. 

Sacrifices, 2943 
MAMMALIA. 2013-16 
Advance, 82 
Distribution, 882 
I.ife, 1883 


MAMMALS, 

Victory, 3645 

MAMMOTH, 

Debt, 740 
Discovery, 854 
Ice-house, 1541 
Superstition. 3318 
MAN, 2077-79 

Adaptation, 52, 62 
Adaptiveness, 69 
Age, 109-10 
Ages, 112 
Agency, 102 
Air, 129 
Antiquity, 195 
Arrest, 230-31 
Ascent, 240 
Association, 246 
Automatism, 294-97 
Beauty, 320, 324, 333 
Beginning, 346 
Benefits, 360 
Body, 388-90, 393 
Body and mind, 387 
Brain, 400-04 
Brotherhood, 409 
Causality , 426 
Character, 481 
Cheapening, 483 
Child-training, 489 
Civilization, 498-512 
Climate, 523 
Comprehensiveness, 
571 

Conscience, 595-97 
Constancy. 617 
Contemplation, 625 
Contrasts, 642 
Degeneracy. 752 
Degeneration, 754-55 
Destruction, 795-96, 
800 

Development, 804-05 
Device, 816 
Differences, 826 
Difficulty, 834 
Disonlers, 869 
Division of labor. 892 
Dome.stication, 9(X) 
Dominion, 902-03 
Drudgery. 909 
Earth, 941 
Earth-sculpture, 959 
Education, 967-72 
Emotion, 1001-02 
Ends, 1006 
Endurance, 1008 
Environment, 1030- 
32. 1035-36, 1038- 
42 

Evolution, 1101 
Eye. 1174 
Family. 1200-03 
Fascination, 1207 
Fear, 1214 

Food, 1262-64, 1269- 
79 

Force. 1282. 1289 
Forces, 1298, 1300 
Fossils, 1317 
Future, 13,35. 13;38 
Geniivs, 1346-53 
Grandeur, 1398 
Gulf. 1414-15 
Habit. 1418-23, 1426- 
28 

Hand. 1433 
Helplessness, 1472-74 
History, 1498, 1500 
Humanity, 1513-15 
Hunting. 1519 
Imagination, 1569-81 
Imitation. 1582-84 
Imperfection, 1589, 
159 ^ 

Individuality, 1630- 
31, 1633, 1635 
Industry, 1641, 1643- 
45 

Infancy. 980, 1648-50 
Instinct , 1699-70, 
1707-08 
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MAN, 

Intemperance, 1731- 
32 

Interest, 1737 
Introspection, 1747 
Invention, 1762-59 
Kingdom, 1785 
Knowledge, 1789-1800 
Labor, 1802-03 
Language, 1812-35 
Law, 1838, 1848, 1853 
-62 

Limitation, 1961-62 
Limits, 1956-76 
Locomotion, 1981 
Loneliness, 1985 
Love, 1995-96 
Machine. 2(K)4-05 
Mind, 2185-2212 
Modifications, 2232 
Morality, 2241-47 
Nation, 2354 , 2363- 
68, 2373, 2375-78 
2389 

Necessity, 2398-99 
Negation. 2402 
Organization, 2473-74 
O igin, 195, 2043-44 
2066, 2481, 3051 
Originators, 2491 
Pain, 2496-97 
Perception, 2537-44 
Perfection, 2551-52 
Play, 2626-27, 2629 
Pleasure, 26.30-31 
Prayer, 2700-01 
Primitive, 365 
Psychology. 2782-88 
Race, 2815-17 
Pieaetion, 2825 
Reality. 2828 
Religion. 2863-72 
Relic.s, 2861-62 
Respiration. 2884 
Responsibility, 2887- 
89 

Sacrifice, 2942 
Sagacity, 2947 
Savages, 2952-58 
Science, 3004, 3007 
Seed-di.spersal, 871 
Selection. 304f, 3051 
Senses. 3065-78 
Sex. 3091-94 
Similarity, 3108 
Society. 31.36 
Soul, 3118-.50 
Speech. 3174 
Spiritu.ality, 3183 
Spontaneousness, 3186 
Stars, ,3217 
Stone Age, .3233 
Strength, 3251 
Sui^'ival. .3338 
Sympathy, .3.346, 
3348-49 
Tasks. 3.3.5G 
ToachabIenes.s, 3362 
Truth, .3496 
Unity. .3.')42 
Universe. 3.566 
Utility. .3.579 
War, 3087 
W a.ste, 3694 
MAN AND APE. 

Mind. 2202 
MAN AND NATURE, 

Unity, 3.5,33 
MAN. DOMINION OF, 
Animals, 179 
Domestication. 900, 
1706-07, 2467 
MANKIND, 2079 
Nece.ssiiy, 2399 
Unity, 3.5.34-36 
MAN, PRIMEVAL, 2068- 
60 

Discrimination. 861 
FatherhfKKl, 1210-12 
Fire. 12,32 
Genius, 1350 
Gianta, 1374 
Harvest, 1443 


MAN, PRIMEVAL, 

Home, 1501 
Intelligence, 1716-17, 
1729 

Invention, 1756 
Night, 2410 
Polygamy, 2646 
Relics, 2862 
Savagery, 2055 
Skull. 3122 
Subsistence, 3284 
MAN, PRIMITIVE. 2061- 
65 

Advance, 78, 88 
Affection, 97-99 
Agriculture, 120-25 
Altar. 149 
Anticipation.s, 187 
Arithmetic, 228 
Art, 2,33 

Ax, 302 I 

Basket-making, 313 
Bow, 395 I 

Brain. 403 
Calculation, 413^ 
Cannibalism, 419 
Cave-men, 441 
Caves. 44,3 
Civilisation, 500 
Clothing. 524 
Communion, 558 
Conquest, 593 
Counting, 677 
Day’s journey, 733 
Earth-sculpture, 959 
Fire. 1237-39. 1242 
Genius, 1350 
Hammer, 1432 
Ideas. 1546 
Industry, 1643 
Ingenuity, 1673 
Inventions, 1759 
Knives. 1788 
Lifting, 1926 
Magnitude, 2010 
Measures, 2129-30 
Mines, 2215 
Mound-builders, 2271- 
72 

Organization, 2473 
Personality, 2573 
Plans, 2615 
Powers, mechanical, 
2694 95 
Scales. 2960 
Scul[)ture, 3021 
Skill. 3120 
Substitute.s, 3285-86 
Textiles, 3383 
To»4s, 3443-45 
Trade, 3450 
WTieels. 3727-28 
W^ork, ,3769-70 
(See also Woman, 
Pkimitive.) 

MANIA. 

Alcohf>l. 134 
Miser, 2221 
Visions, 3657 
(See al.so Delirium ; 

I NS A MTY ; Intoxi- 
cation.) 

MANICHAEANS. 

World. 3776 

MANUFACTURE. 2081-82 
Energy, 1014 
Indigo. 1626 
MANUFACTURES, 
Antiquity, 2(K) 
Basket-making, 313 
Binding, 365 
. Deserves, 781 
MARINERS. 

Navigation, 2392, 

2394 

Pleiades, 2633 
MARINER’S COMPASS, 
Accuracy, 17 
Needle, Magnetic, 
2400-01 
Origin , 2484 
MARRIAGE, 

Love. 1996 


MASS. 

Value, 3599 

material, 

Space, 3161 

material for SPIR- 
ITUAL, 

Sacrifice, 2941 
MATERIALISM, 2094-2104 
Consciousness, 598 
609 

Education, 971 
Evolution, 1099. 1102 
Hope, 1505 
Humanity, 1514 
Motion, 2256 
Physiology. 2599 
Purpose, 2807 
Results, 2901 
Science, 2988 
Superficiality, 3316 
MATERNITY, 2105-06 
Animals, 177 
Altruism. 150 
Care, 423-24 
Family, 1200-1203 
Impulse, 1604 
Instinct, 1703 
Purpose, 2800 
(See also Mother- 
Hooi) ; Mothers.) 
MATHEMATICS. 2109-12 
Accident, 6 
Advance. 86 
Arithmetic, 228 
Astronomy, 256 
Counting, 677 
Debt, 73S 
Decimals, 744 
Demon.stration, 767 
Environment, 1031 
Gambling, 1.3.39 
Intellect. 1713 
Mind. 2200 
Opposites, 2458 
Perfection, 2545 
Snow-crvstals, 3133 
Telescope, 3368 
Zeio-sign, 3798 
MATTER. 2113-21 

Conception, 576, 577 
Consciousnes.s, 598, 
605-06, 609 
Force.s, 1299 
Cosmogony, 674 
Creation, 681 
Discovery. H.'SS 
Division, 888 
Dogmatism, 896 
Dust. 911-21 
Energy. 1021 
Indestructibility, 1624 
M.Hterialism, 2094 
Mind. 2187-88, 2207 
Mystery, 2.316 
Nature. 2.370 
Organization, 2475 
Transcendentalism, 
.34.56 

Triumph, .3489 
MATTER AND FORCE. 

Universe, 3566 
MATURITY. 

Impulses, 1606 
MEANING, 

Word, 376.3 
MEANS. 

Choice, 490 
Ends, 1005-06 
MEANS AND ENDS, 

Reason, 2829 
MEASURE. 2124-25 
Arithmetic, 228 
Day's journey. 733 
MEASI/RES. 2129-2130 
MEASUREMENT, 2126-28 
Exactness, 1118-23, 
1127 

Moon, 2239 
Nature, 2377 
Newton, 2415 
Perfection, 2547 
Sensations, 3061, 3063 
Speed. 3178, 3180 


MEASUREMENT, 

Sunshine, 3313 
Time, 3429, 3434. 3436 
Velocity, 3630 
(See also Distance; 
Light; Light- 
waves; Stars; 
Sun.) 

MEAT. 

Purity, 2794 
MEAT-EATING. 

Man, 2027 
MECHANIC ARTS, 
Adaptation, 49 
Advance, 78, 88 
Geometry, 1361 
Industry, 1641 
Navigation, 2392 
MECHANICS, 

Consciousness, 606 
Dependence, 773 
Development, 811 
Faith. 1196 
Forces, 1298 
Formation, 1,313 
Genius, 1350 
Law, 1838, 1855, 1858, 
1861 

Substitutes. 3285-86 
Thought. 3421 
Triumph. 3490 
Universe, 3565 
Weight, 3724 
MECHANISM, 

Brain, .399 
Mind. 2209 
Sight. .3103 
Venus’ Fly-trap, 3637 
(See also Machine; 
Machines.) 
MEDICINE. 

Blood-letting, 379 
Brain. 397 
Credulity. 696 
Delusion, 762 
Dependence, 774 
Disease, 862-64 
Electricity, 992 
Humanity, 1.516 
Science, 2063 
Singleness, 3113 
"Soul of Life," 3147 
Theory. 3413, .3415 
Truth, 3500 
(S)e also Physician.) 
MELANCHOLY, 

Music. 2303 
MEMENTOES, 

Fossils, 1.316 
MEMORIAL, 

Tradition, 3451 
MEMORIALS. 

Transitoriness, 3473 
MEMORY. 2136-.50 
Action, 24 
Association, 245 
Departments, 770 
Distraction. 881 
Echoes, 960 
Facility, 1179 
Facts, 1186 
Failure, 1100 
Faintness, 1194 
Forgetfulness, 1310 
Homes, 1.503 
Images, 1568 
Imagination. 1,573 
Individuality, 1633 
.Joy. 1781 
Limits, 1967 
Mystery, 2313, 2315 
Place, 2608 
Power. 2691 
Record, 2844 
Result, 2802 
‘‘Setting," .3087 
Sorrow, 3145 
Strain, 3243 
Substitution, 3287 
Theory, .3414 
Vividness, .3663 
(See also Remem- 
brance.) 
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MEN. 

Color-blindne.ss, 542 
Discovery, 855 
Engineering, 1022 
MENDACITY, 

Memory, 2146 

MENTAL POWERS, 

Atroplw, 282 

MERCENARIES, 

War, 3687 
MERCY, 

Help, 1470 
METALS, 2152-56 
Change, 459 
Civilization, 501, 504 
Copper, 662 
Debt, 739 
Effect of heat, 979 
Fixity, 1254 
Force, 1297 
Gold. 1391 
Iron, 3227 
Man, 20.33 
Mercury, 339, 1154 
Nature, 2357 
Patience, 2524 
Pentateuch, 2535 
Radiation, 2819 
Spectrum, 3169 
Steel. 3227 
Sun. 3297, 3308 
Unity, 3540 
(See fdsio Bronzi-:; 
Copper; Firk; 
Gold; Heat; Iron; 
Lead; Metal- 
LtjROY ; Meteor- 
ites ; Mete ors ; 
Steel; Stone Age, 
in General Index.) 
METAPHOR, 2157-58 
METAPHYSICS. 2159 

Psychology, 2782-88 
Unity, 3,526 
METEORITE. 

Eart h . 936 

METEORITES, 2160-61 
Argiirrient, 226 
Earth. 933, 945 
Errors, 1061, 1063 
Evidence. 1086 
Expect at ion . 1 1 35 
Incre<lulity. 3411 
Theory, 1621 
METEORS, 2162-63 
Evidence, 1086 
Missiles, 2223-24 
Space, 3161 
Terror, 3380 
Visitors. 36.59 
METHOD, 2164-67 
Choice, 490 
Process. 2742-4.3 
Simplicity, 3110 
METHODS, 

Progres.s, 27.58 
MICROBES, 2168 
Bacteria. 303-04 
Poisons. 2642 
MICRO-ORGANISMS, 
2169-70 

Antitoxins. 202 
Architects. 220 
Harbors, 14,36 
Chalk cliffs. 451 
Deposit, 775-76 
Dependence, 774 
Experiments, 1153 
Life. 1877, 1898 
Ocean, 244.5-46 
Plants, 2621 

^ (See also Organism A.) 
MICROSCOPE, 2171-72 
Limit, 1969 
Limits. 1965, 1970 
Particles, 2610-12 
Science, 2994 
Senses, 3078 
Sky. 3123. 3125 
?*544 

microscopy. 

Correlation. 668 


MICROSCOPY, 

Discoverer, 841 
Embryo, 1000 
Insects, 1686-87 
MIDDLE AGE, 

Beginning, .345 
Life, 1872 
MIDDLE AGES, 

Beam of light, 315 
Contempt, 626 
Cruelty, 704 
Geography, 1354 
Influence, 1663 
Mathematics, 2109 
Spirits, 3182 
MIDNIGHT, 

Sunset. 3311 
MIGRATION. 2173-75 
Belief. 352 
Birds. 371 
Cause, 434 
Enemies, 1009 
Fascination, 1208 
Food. 1265 
Horne.s, 1,50.3 
Immigration, 1580 
Impulse, 1604 
Inheritance. 1677 
Instinct, 1700 
Journey, 1778 
Lands. 1810 
Ne.sts. 2411 
Night. 2422 
Passing, 2,516 
MILK. 

Bacteriology, 30(i 
Infection, 1652 
MILKY WAY. 

S*ars, .3204-05, 3207 

3214 

Variety, ,3611 
MIMICRY. 2178-84 
Allurement, 145 
Dependence, 771 
Entomologist, 1028 
Habitat, 1424 
Imitation, 1582-84 
Moth. 2249-.50 
Perfection, 2,5.50 
Protection, 2771 
MIND. 2185,-2212 
Absence of, 4 
Action. 21 . 24 
Activity. 33 
Adjustment, 73 
Affections, 99 
Animals, 169 
Anthrop<jmorphism . 

185-86 
Arrest , 230 
Attention, 283-86 
BIo.kI, .380 
Body. 387 
Brains, .396-404 
Cause, 4.32 
(’ivilization. 499 
Comprehensiveness, 

570-71 


Compulsion, 573 
Conception. .576-78 
Consciousness, 607-10 
Consistency, 615 
C'ontemplation, 625 
('!orrccfion, 666 
Development, 814 
Division. 893 
Duality, 911 
Doubt . 904 
Education, 967-72 
Emotion. 1001-02 


Ecpiality, 1045 
Evolutitm. 1096, 1110 
Experience, 1140-42 
Forces. 1299 
Genius. 1346-63 
Habit. 1419-23, 1428 
Heredity. 1486, 1488- 
94 

Harmony, 1440 
Horizon, 1508 
Hypnotism, 1520-21 
H.vpothesis, L522 
Ideas, 1.544-47 


MIND, 

Imagination, 1.569-81 
Infinity, 1659 
Influence, 1663, 1666, 
1670 

Insensibility, 1690 
Instinct, 1695-1708 
Intellect, 1710-15 
Intelligence, 1716-30 
Introspection, 1747 
Intuitions, 1748 
Invention, 1752 
Kingdom, 1785 
Knowledge, 1789- 
1801 

Language, 1812-35 
Man, 2038-39, 2041, 
2046-48, 2050, 
20.55-57, 2064, 
2067-68, 2070, 
2074-75 
Mastery, 209.3 
Materialism , 2 0 9 4- 

2104 

Matter, 2113 
Mechanics. 2132 
Mystery. 2311, 2313- 
15. 2.324 

Nature. 2360, 2364 
Nerves, 2409 
Order, 2463-64 
Perception, 2537-44 
Play. 2626, 2629 
Power, 2677, 2691 
Progress, 2752 
Psychology, 2782-88 
Purpose, 2795-2808 
Reaction, 2825 
Selection, ,3043, 3048 
Severity, 3088 
Science, 2966 
Sight, 3103 
Speed, 3179 
Spontaneousness ,3186 
States, 3224 
Supremacy. 3332 
Telescope, 3368 
Variability, 3601-02 
Will, 3729-40 
Woman, 3756 
(See also Intellect; 

I N T F L L T G E N C K ; 

Thocoht.) 

MIND AND BODY, 

Union. 3519 
• Unitv. :^52() 
MINERAL, 

Animal. 166 
Plant. 2617 
MINERALS, 2213-14 
Mvstery. 2308 
MINERALOGY, 

Versatilitv. 3641 
MINERS, AN(:iENT. 

Work. 3771 
MINIATURE, 

Volcanoes. 3672 
MINING, 

Geologv, 1357 
Man. 2033 
Mines. 221.5 
MINUTENESS, 2216 
Infinitesimal, 3490 
Powers. 2663 
(See also Bacteria: 
Geums; M cro-or- 
gantsms; Micro- 

BOOCE.) 

MIRACLE. 2217-18 
Beginning. 343-44 
Supernatural, 3317 
MIRACLES, 

Assumption, 247 
MIRAGE. 

Delusions. 765 
Extremes, 1172 
MISER, 

Mania. 2080 
MISERY, 

Alleviation. 143 
(See also Pain; Sor- 
row; Suffering.) 


MISINTERPRETATION. 

Phenomena, 2581 
MISSILES, 2223-24. 2225 
Meteors, 2160-63 
Weapons, 3719-2 1 
MODERLATIoif, 

Alcohol, 142 

MODIFICATION. 2230-32 
Adaptation. 42-68 
Difference, 822 
MOISTURE, 

MOLECULAR MOTION, 

Power. 2682 
MOLECULES, 2233-34 
Atoms, 277-80 
Attraction, 288 
Bombardment, 393 
Color, 539-40 
Colors, 550 
Consciousness, 606 
Edifice, 966 
Force, 1281, 1284-8.5. 

1291-92 
Intellect, 1710 
Limit, 1959 
Motion, 2261 
Pathways, 2521 
Particles, 2510-12 
(See also Force, 
Moi.ecul.xr.) 
MOMENTUM, 

Effect. 975 
MONISM, 

Assumptions, 248 
Darwinism, 730 
Haeckel, 1429 
Mystery, 2334 
MONKEY. 

Apes, 211-12 
Artist, 237 
Endowfnent, 1(K)4 
Feint, 1220 
Investigation, 1761 
Mechanics. 2132 
Missiles, 2226 
Purpose , 2803 
Sui)i)ort, 3330 
MONOTONY, 


(Hvilization, 511 
MONSTER. 

Blunder, 385 
MONUMENT, 

Stone, 3234 
MONUMENTS. 

Development, 804 
MOON. 


Activity. 36 
Antiquity, 198 
Astronomy, 2.59 
Atmosphere, 275 
Bodies, Celestial, 386 
Brightness, 406 
Communion, 5.5S 
Comparison. .560 
Comprehensiveness, 
570 

Earth, 943 
Earth-light, 951 
Immortality, 1587 
Imperfection, 1590 
Magnitude, 1011 
Mountains, 2277 
Scientists, 3019-20 
Shadow, 3095 
Time. 34.36 
World, 3778 
MORALITY. 2241-47 
Actions, 30 
Automatism. 296 
Barometer. 311 
Character, 481-82 
Code of honor. 529 
Compulsion, 572 
Conscience. .595-97 
Duty. 1820.3118 
Ethics. 1085 
Evil. 1092 
Evolution. 1100 
Freedom, 1323-24 
Freeman, 1328 
Habit, 1423, 1427 
Health, 1447 
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MORALITY, 

Heredity, 1490 
Independence, 1622 
Insanity, 1681 
Intemperance, 1731 
Laws. 1856 
Life, 1885, 1900 
Man, 2053 
Matter, 2119 
Motive, 2270 
Name, 2352 
Neighbor, 2405 
Obligation, 2436 
Qualities, 2813 
Responsibility, 2887- 
89 

Right, 2921 
Skepticism, 3118 
Theory, 3408 
Utility, 3585 
MORTALITY. 

Carelessness, 422 
Intemperance. 1732 
MOTHER, 

Devotion, 2487, 3752 
Illusion, 1562 
Love, 1997 
Recognition, 2837 
MOTHER AND BABE, 
Skeleton, 3117 
MOTHER BIRD, 
Difference, 820 
Protection . 408, 820 
MOTHERHOOD, 2251-53 
Adaptation, 48 
Advance, 82 
Authority, 291 
Child, 487 
Child- training, 489 
Dawn, 732 
Effect, 980 
Evolution, 1095 
Family, 1200-03 
Growth, 1413 
Helplessness, 1473 
Infancy, 1648-50 
Insect, 1682 
Life, 1910 
Maternity, 2105-06 
Music, 2302 
Nature, 2389 
Pain, 2497 
Preparation, 2715 
Strategy, 3246 
Stru^le for life, 3267 
TenderneHS. 3375 
Victory, 3645 
Virtues, 3648 
Woman, 3752, 3756 
(See also Maternity.) 
MOTHERLESSNESS, 
Progeny, 2747 
MOTHERS, 

Animals, 177 
Brilliancy, 407 
Mammalia, 2015 
MOTION, 2254-69 

Astronomy , 253-55 , 

258-60 
Atoms, 279 
Avalanche, 298-99 
Bombardment, 393 
Cause, 437 
Consciousness, 598 
Ckin-servation, 611 
Directness, 838 
Development ,811 
j^rth, 946 
Energy, 1014 
Exactness, 1118 
Experiment, 1144 
Faith, 1196 
Flight, 1258 
Force, 1287 
Forces, 1305 
Heat, 1451-56, 1458- 
60, 1464, 1466, 1468 
Ice, 1535 I 

Idea, 1544 
Life, 1908 
Light, 1947 
Matter. 2114 
Melody, 2135 


MOTION, 

Movement, 2281-95 
Mystery, 2326 
Notes, 2427 
Order, 2462-65 
Particles, 2512 
Planets, 2614 
Power, 2681 
Progress. 2761 
Repose, 2877 
Shadow. 3095 
Star-dr iiting, 3202 
Sun, 3299 
Surprise, 3333 
Swiftness, 3344-45 
Thought. 3421 
Unity, 3527 
Velocity. 3630-33 
MOTION. ATOMIC. 
Current. 711 * 

Motion, 2256 
(See al.so Atoms; 
Theory, Atomic.) 
MOTION. MOLECULAR. 
.ITectricity, 987 
Materialism, 2096, 
2098. 2100 
Molecules, 2233-34 
Motion, 2267 
Thought, 2314 
(See also Molecules; 
Theory, Molecu- 
lar.) 

MOTION. PERPETUAL, 

Power, 2662 
(See also Correl.^- 
TioN OF Forck.«» ; 
Machine; Power.) 
MOTIVE, 2270 
( -ause. 434 
Complexity, 565 
Life. 1925 
Morality. 2246 
MOUND-BlIlLDERS, 
Antiquity, 196 , 201 
Beginnings, 350 
Earth-sculpture, 959 
Magnitude, 2010 
Measurement, 2126 
Plans, 2615 
MOUNTAIN. 

Avalanche, 298-99 
Contrast, 638-39 
Destruction, 794 
Environment, 1035 
Fixity, 1253 • 

Fragment, 1321 
Mea.sure, 2124 
My.stery, 2306, 2320 
Permanence, 2560 
Sea. 3024 
Strata, 3245 
Sun, 3298 

(See also Volcano.) 

mountain lakes, 

IVater, 3706 
MOUNTAINS, 2273-80 
Advantage, 92 
Beauty, 318, 330 
Cause, 430, 435 
Odars, 444 
Change, 470 
Changes, 475 
Compulsion, 573 
Constancy, 618 
Crimson, 699 
Destruction, 801 
Disintegration, 866 
Dust, 916, 918, 919- 
20 

Fertility, 1225 
Flood, 1260 
Forces, 1302 
Heights, 1469 
Limit, 1957 
Limestone, 1955 
Loneliness, 1895 
Peaks, 2529 
Persistence, 2670 
Pilots, 2603 
Respiration, 2884 
Reversal, 2912 
Rivers. 2929 


MOUNTAINS. 

Sky, 3124 

Snow-crystals, 3133 
Stability, 3195 , 
Washing, 3696 
WTind, 3741 
World, 3778 
(See also Volcanoes.) 
MOUNTAIN-SICKNESS. 

Dangers, 723 
MOVEMENT. 

Action, 26 
Adaptation, 53 
Advance, 84 
Animals, 173 
Astronomy, 254 - 55 
258-60 

Birds' w'ings, 372 
Change, 456-57 
Coordination, 661 
Dancing, 718-20 
Death, 736 
Earth, 932 
Earth-crust, 2292 
Earthquake, 778. 
952, 3665 

Effect, 973-77, 979-80 
Flight, 1258 
Glaciers, 1380-81 
Gravitation, 1402 
Growth, 1406-13 
Harmony, 1437 
Illusion, 1559 
Impulse, 1603 
Law, 1842 
Life, 1874 
Limitation. 1962 
Magnet, 2009 
Migration, 2173-75 
Movement. 2281-96, 
Motion, 2254-69 
Mountains, 2273-76, 
2278-80 
Purpose, 2799 
Rivers, 2924-30 
Roots, 2938 
Seed-dispersal, 3033- 
40 

Sensitiveness. 3080- 
81 

Speeialization. 3162 
Spots on Min, 3187-88 
Star-tlrifting,|te02 
Sun, 3299 
Variety, 3620 
Velocity, 36.30-33 
(See also Ato.m8; 
Earth; Moon; 
Planets ; Stars ; 
Sun.) 

MOVEMENTS, 

Beginnings, 347-48 
Brain, 398-99 
Earth, 927-43, 945- 
46 

T'Jarth-crust , 947-50 
Earthquake, 952-.58 
MULTIPLICATION, 2296- 
98 

Growth, 1409-10 
Increase, 1615-16, 
1619-20 
MULTITUDE. 

Asteroids, 250 
Birds. .368 
MUNIFICENCE, 

Nature. 2.369 
(See also Seeds; Sun; 
Waste.) 

MUSIC. 2301-03 
Adjustment, 75 
Atmosphere, 276 
Attention, 285 
Beauty, 320 
Genius, 1347-48 
Harp, 1442 
Imagination, 1569 
Life, 1872 
Limitation, 1962 
Mathematics, 2107 
Melody, 2135 
Memory. 2150 
Mind, 2200 


MUSIC. 

Motion, 2268 
Movements, 2289 
Notes, 2427 
Singing, 3113 
Sound, 3153-64 
Taste, 3369 
MUSICIAI^, 

Automatism, 295 
MUSIC OF SPHERES. 

Universe, 3562-66 
MUSCLES. 

Development, 812 
Movements, 2294 
MUTILATION, 

Automaton, 2674 
Life, 1925 
Movement, 2284 
Obliteration, 2437 
MYSTERY, 2306-2341 
Beauty, 331 
Belief, 356 
Biology. 366 
Birds, 371 
Body, 391 

Consciousness, 605-06 
Creator, 694 
Elements, 995 
Faith, 1197 
Gravitation, 1.399- 
1400 

Influence, 1665 
Language, 1822 
Materialism, 2096, 
2100 

Memory. 2136-37, 
2139, 2143, 2148, 
2150 

Mind, 2187-88, 2200 
Motion, 2256 
Nature, 2370 
Origin, 2487-89 
Science. 2976, 2990 
Space, 3159-60 
Sun, 3306 
Wonders. .3758-62 
MYSTERY OF EVIL. 
Devic's. 817 
Philosophy, 2583 
MYTH, 

Language, 1813 
Peril, 2556 

MYTHOLOGY. 2342-43 
Antiquity, 192 
Cau.sality, 426 
(’hrUtianity, 494 
Horizon, 1508 
Imagination, 1576 
Impersonation, 1595 
MYTHS, 2344-51 

Cooperation. 657 
Difficulty, 83.3 
Pables, 1177-78 
Night and day, 2418 
Stories. 3238 

N 


NAME. 2352 

Electricity, 985 
Indulgence, 1639 
Origin, 2485 
(See also Nomen- 
clature.) 

NAMES, 

Disputation, 873 
NARCOTICS, 

Aconite, 1431 


P'ailure, 1192 
Hahish. 1745, 


2542, 


3677 

fSee also Alcohol.) 
NARROWNESS, 
Authority, 290 
NATION. 2354 
NATIONS. 

Benefits, 362 

2768 

1026- 


Prosperity, 

NATURALIST. 

P.'nthusiasm 


27 


NATURALISTS. 

Expectations, 1137 
Varieties, 3610 



TOPICS WITH CROSS-REFERENCES 
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NATURAL SELECTION. 
Change, 468 
Evolution, 1100 
(See also Selection, 
Natural; Strug- 
gle FOR Life ; Sur- 
vival OF Fittest.) 

NATURE. 2356-91 
Adaptiveness, 70 
Advance, 81 
Armor, 229 
Artificiality, 234 
Astronomy, 261-62 
Beauties, 316 
Beauty, 324-26, 332, 
336, 338 
Blunder, 385 
Calm, 415-16 
Chance, 452-54 
Christianity, 494 
Combinations, 554 
Communion, 558 
Compensation, 562 
Conquest, 593 
Con.sistency, 615 
Constancy, 617-18 
Contemplation, 625 
Contrivance, 646-47 
Creation, 688 
Crystals, 708 
Decimals, 744 
Delu.sion8, 765 
Design, 785-87 
Dominion, 902-03 
Electricity, 987-89, 
991 

Enjoyment, 1025 
Equilibrium, 1046 
Extravagances, 1169 
Education. 792 
Force, 1289 
Forces, 1298-1305 
Fragment, 1322 
<.«ems. 1342 
Glass-making, 1382 
Ofulf, 1414-16 
Illusions, 1564 
Imagination, 1581 
Imnlemcnts, 1596 
Individualism, 1627 
Infinity, 1667 
Influence, 1670 
Invention, 1757 
I.aw, 1837-62 
“Leaps," 1865 
Life. 1901, 1912 
Man, 2026, 2035. 2042, 
2048, 2052, 2054, 
2067 

Mind, 2188, 2190, 2203 
Miracle, 2218 
Monotony. 22.36 
Morals, 2248 
Motion. 2268 
Mythology, 2343 
Myths, 2344 
Opportunity, 2457 
Organism, 2466-67 
Organisms, 2468-72 
Paradox, 2502 
Perfection, 2552 
Pitilessne.ss, 2605 
Purpose, 2796 
Response, 2886 
Revelation, 2906 
Reverence, 2911 
Riches, 2979 
Science, 2985, 2999 
Spont aneoiisness , 

3186 


Stability, 3194 
Struggle, 3258 
Strife. 3256 
Unity. 3537-49 
Variation, 3607 
Variety, 3621-23 
Warfare, 3689 
Waste, 3693 
nr A 3759-60 

nature anI) man. 

Unity, 3533 

nature-study. 


Advantage, 92 


NATURESTUDY, 
Education, 972 
NAUTILUS. 

Change, 463 
NAVIGATION. 2392-94 
Benefits, 360 
Electricity, 992 
Mariners, 2084-86 
Pleiades, 2633 
Precision, 2708 
Steam. 3226 

NAVIGATION, AERIAL, 
Ignorance, 1554 
NAVY, 2395 
NEBULAE, 2397 
Creation, 691 
Errors, 1059 
Hypothe.sis, 1527 
Points debat able ,2637 
Spectrum, 3170 
Star-clusters, 3199 
Stars, 3203 
Stellar perplexities, 
3228 

Structure, 3257 
Variety, .3614 
NEBULAR HYPOTHESIS, 
Creation, 683 
Development, 813 
Theory, 3403 
NECESSITY. 2398-99 
Air, 129 

Freedom, 1324-25 
Parable, 2501 
NECROMANCY, 

Illusions, 1567 
NEED, 

Comrnunitv, 559 
Night, 2121 

NEEDLE. MAGNETIC. 

2400-01 
Earth, 927 
Faithfulne.s.s, 1198 
Influence, 1664-65 
Mariner’s, 2084-85 
Mariner’.*? compa.ss, 
2084-85 
Variation, 3604 
Worship, 3786 
NEEDLES, 

Sewing. 3089 
NEGATION. 

Color. 532-33 
NEGLE^, 2403-04 
Carelessness, 422 
Omission, 2453 
Parsimony, 2508 
Protection, 2772 
Truth. 3502 
NEIGHBOR, 2405 
NERVE. 

Loss. 1991 

NERVE-CURRENTS, 
Readiness, 2826 
NERVES, 2106-09, 3070 
Cooperation, 658 
Coordination, 661 
Habit. 1418, 1428 
Man, 2030 
Mind, 2189 
Sen.^tion, 3060-64 
^nses, 3070-78 
NERVE-ACTION. 

Spee<l, 3178 
NESTING-SEASON. 

Cause, 434 
NESTS. 2411 

Protection, 2779 
NEWNESS. 

Thought, .3425 
NEWS. 2413-14 
NIAGARA. 

Electricity. 990 
NIGHT. 

Adjustment, 71 
Darkness, 725 
Splendor, 3184 
Star, Double, 3206 
Worlds, 3779-80 
NIGHTINGALE. 

Artificiality, 234 
NILE. 

Elevation. 997 


NITROGEN. 2424-26 
Bacteria, 303 
Lorn, 1988 
Organisms, 2469 
Plants. 2621 
NOMENCLATURE. 
Electricity, 985 
Imagination. 1576 
Name, 23o2 
NORTH. 

Civilization, 507 
Climate, 519-20 
Difficulty, 830 
Severity, 3088 
(See also Climate ; 
ZONEH.) 

NORTH AMERICA. 

Advantages, 93 
NOTHING. 

Zero, 3798 
NOVEL-READING. 


• Astronomy, 252 
NOVELTY, 

Difficulty, 83.5 
Electricity, 986 
NUMBER, 

Animals, 80 
Arithmetic, 228 
Atoms, 279 
Counting, 677 
Stars. 3205, 3207 
Volcanoes, 3672 
NUMBERS. 

Microbes, 2168 
Organisms, 2470 


NUTRIMENT, 

Store, 32.37 

(S:'e also Food.) 
NUTRITION. 

Alcohol, 140 
Civilization, 498 
Cookery, 653 
Errors, 1074 
Food. 1261-79 
Manufacture, 2081 
Organisms, 2469 


o 

OBEDIENCE, 

Animals, 179 
Dominion, 903 
Monkey, 2235 
(See also Conscience ; 
Domestic ation ; 
Morality.) 


OBJECTIVE, THE. 

Beauty. 320. 332 
OBLIGATION. 2436 
Authority, 291 
Duty, 922 
Neighbor, 2405 
OBLIVION. 

Con.sciousness, 602-03, 
610 

Forgetfulness, 1310 
Tradition, 3453 
OBSERVATION, 2438-39 
Combination, 552 
Compari.son, 560 
Conflict, 587-89 
Criticism, 701 
Difficulty. 833 
Eilucatiou, 972 
Evidence, 1090 
Experiment, 1150-52 
Failure, 1190 
Imagination, 1575 
Learning. 1867 
Man. 2067 
Mind. 2203 
Patience, 2522-27 
Perception, 2543 
Personality, 2571 
Recognition, 2835-39 
Science, 2986, 3006 
Speculation, 3171 
Sun-spots, 3314 
Whirlwind. 3728 
OBSTACLES. 2440-42 
OBSTINACT. 

Dogmas, 895 
OCCIDENT. 2442 


OCEAN. 244.3-49 
Animals, 172 
Assimilation, 242 
Atmosphere, 266 
Caverns, 442 
Change, 458 
Continents, 627-.30 
Coral. 663 
Delusions, 764 
Discovery, 856 
Gibraltar, 1.376 
Gulf Stream, 1417 
Heat, 1454 
Illumination, 1555 
Infinity, 1658 
Light, 1944 
Mammalia, 2014 
Micro-organisms, 2170 
Phosphorescence, 

2586-89 
Rivers, 2926 
Scavengers, 2962 
Sea, 3023-26 
Shore, 3100 
Temperature, 3371-73 
Theory, 3401 
Wonders, 3758 
(See also Color ; Life ; 

Navigation; 

Ocean Depths; 

Sea, Water; 

WEAVES ) 

OCEAN DEPTHS. 2448 
Adaptation, 56 
Age, 108 
Almshouse, 147 
Belief, 352, .358 
Chalk-cliffs, 451 
Change, 462 
Color. 2849 
Colors, 544 
Compensations, 603 
Continents. 627 
Currents, 713 
Darkness, 727 
Depths, 779 
Deposit, 775-76 
Difficulty, 832 
Disappointment, 1137 
Division, 887 
Earth, 944 
Endurance, 1(X)7 
Evidence. 1087 
Exploration, 1156 
Eyes. 1175 
Fish, 1249 
Food, 1266 
Hues, 1512 
Imagination, 1585 
Land, 1808 
Law, 1849 
Life, 1894-95, 1922 
Light. 1937-38. 1848 
Modification, 2230 
Naturali.sts, 2355 
Origin, 2482 
Penetration, 2534 
Phosp horesoence, 

2586-89 


Photography, 2593 
Pressure, 2720-22 
Problems, 2739 
Stillness, 3229-30 
Temperature, 3372-73 
Variety, 3619 
Worlds, Other, 3782- 
83 

Zone, 3799 
OCEAN-FLOOR. 

Disintegration, 867-68 
Rocks, 2934 
OCEAN LIFE. 


Universality, 3560 
OCEAN. MOLTfcN, 
Earth-crust, 947 
Solidity, Deceptive, 


OCEAN OF FIRE. 

Sun. 3297 
OCEAN-WAVE. 

Shock. 3098-99 
ODOR. 

Particles, 2512 
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OFFSPRING, 

Care, 423-24 
Maternity, 2106 
Recognition, 2837 
Tenderness, 3375 
OMEN, 2451-52 

Prediction, 2711 
OMISSION, 2453 
OMNIPRESENCE, 
Phenomena, 2579 
OMNISCIENCE, 2454 
ONOMATOPCEIA, 

Speech. 3175-76 
OPIUM, 

Failure, 1192 
OPIUM-EATER, 

Conscience, 595 
OPPORTUNITY. 2457 
OPPOSITES, 2458-59 
Contradiction, 634 
Contrast, 635-42 
Extremes, 1170-72 
OPPOSITION, 2460 
OPPRESSION. 2461 
OPPRESSORS. 

Child-labor, 180 5, 
1815 

Curse, 714 
(See also Slaveht.) 
OPTimSM, 

Mystery, 2316 
ORANG, 

Fables, 1178 
ORATORY, 

Beauty, 320 
ORCHID, 

Contrivance, 643 
Delicacy, 757 
ORCHIDS, 

Beauty, 337 
Design, 784 
Development, 802 
Modihcation, 2231 
Purpose, 2802 
ORCHIS. 

Allurement, 145 
Seeds , N umerous . 3693 
ORDER. 

Advance, 81 
Classification, 513-14 
Continuity, 631 
Cooperation, 658-60 
Coordination, 661 
Correlation, 667-68 
Disorders, 869 
Equilibrium, 1046 
Law, 1837, 1841-43, 
1856, 1859-61 
Life, 1889 
Maze. 2122 
Method. 2164-67 
Motion, 2264, 2268 
Observation, 2439 
Organization, 2473-75 
Prosperity, 2767 
Science, 2985 
System. 3352-54 
Uniformity, 3511-17 
Unity, 3537-39, 3543- 
48, 3557 
ORGANIC. THE, 

Gulf, 1416 

(See also Abiogene- 
8 18; Biogenesis ; 
Inorganic; Gen- 
eration, Spon- 

TANEOU8.0 

ORGANISM. 2466-67 
Activities, 32 
Adjustment, 74 
Body, :^7-92 
Cells, 447 
Dependence, 772 
Electricity, 991 
Organs. 2476-80 
Survival. 3337 
ORGANISMS. 2464-72 
Adaptation, 44, 56 
Advance, 80 
Age, 108 
Animals, 163-81 
A<^slmilatton, 242 
Bacteria, 303-05 


ORGANISMS, 

Beauty, 319 
Beginning, 344 
Benefits, ^9 
Biology, 366 
Causes, 439 
Coral animals. 663 
Currents, 712 
Difficulty, 832 
Division of labor, 891 
Fish, 1246 
Law, 1839, 1846 
Organs, 2476-80 
Plants, 2616-23 
Power, 2655 
Putrefaction, 2810 
Variation. 3605 
Voyagers, 3680 
(See also Animals, 
Bacteria; Cells; 
Germs; Mi- 
< -robes; Micro-or- 
ganisms; Para- 
sites; Plants.) 
ORGANIZATION, 2472-75 
Combination, 551-54 
Cooperation, 657-60 
Coordination, 661 
Engineering, 1022 
Life, 1875, 1913, 1916 
Nerves, 2407 
Order. 2462-65 
ORGANS, 2476-80 
Adaittaiion, 52 
Association, 245 
Compensation , 562-63 
Coordination, 661 
Correlation, 667 
Correspondence, 672 
Degeneration, 754-55 
Delicacy, 758 
Division of labor, 890 
Fictions, 1228 
Organism, 2 4 6 6-6 7, 
2468—72 

ORGANS, RUDIMENTA- 
RY, 

Limbs, 1954 
Type, 3506 
ORIENT, 

Debt, 738-39 
Occident, 2442 
ORIENTALS, 

Cosmogony, 674 
ORIGIN, 

Agreement, 117 
.Astronomy, 259 
Birth, 373-74 
Creator, 694 
Energy, 1014 
Fire, 1237-39, 1242 
Geology, 1,359 
Harp, 1442 
Man, 2024-25, 2043- 
44, 20,58-66, 2077 
Maritier’.s compa.ss, 
2f)84 -85 
Myths. 2,350 
Printing, 2732 
Religion, 2868-69 
Unity, 3549 
Writing, 3791 
(See also Beginning.) 
“ORIGIN OF SPECIES," 
Agreement, 117 
ORIGINALITY, 

Originators. 2491 
Priority, 2733-34 
(See also Discovery; 
Invention.) 
ORIGINATORS, 

DorneMication, 900 
ORNAMENT, 

Beauty, 324-26 
Man, 2061 
U*^ 3569 
ORNITHOLOGY. 

Influence, 1666 
(See also Birds.) 
OSTRACISM. 

Bird, 367 

Blood, Avenger of, 381 
Man, 2078 


OUTSET, 

Success, 3288 
OVERCOMING, 

Evil, 1091. 1093 
OXYGEN, 

Atoms, 277 
Blood, 378 
Change, 472 
Purification. 2791 
(Sec also Air; Com- 
bustion; Water.) 


PAGANISM, 

Intolerance, 1740-41 
PAIN, 2496-97 
Balance, 308 
Cost, 675 
Death. 737 
Emotion, 1001-02 
Enjoyment, 1023-24 
Happiness, 1434-35 
Humanity, 1516 
Joy, 1779-81 
Love, 1995 
Nature, 2372 
Necessity, 2399 
Pleasure, 2630 
Preoccupation, 2714 
Progrc.Ks, 2748 
Soul, 3150 

Struggle for Life, 3266 
Sensation, 3060 
Suffering, 3290 
PAIN AND PLEASURE, 
Unity, 3550 
PAINLESSNESS, 2498 
(!!onsciousnes8, 610 
Death, 737 . 

Struggle for life, 3266 
PAINTING, 

Artist. 2381 
Sculpture, 3021 
PALEONTOLOGY, 

Fossils, 1316-19 
PALM, 

Boau^, 321-22 
PARADISE. 

Man. 2077 
Selfishness, 3056 
PARADOX, 

Fire, 1243 
PARALLAX, 2503 
Aberration, 
PARALYSIS, ^ 
Conscience, 695 
Materialism, 2101 
PARASITE, 2504-07 
Helplessnes.s, 1476 
Mistletoe, 2227 
PARASITES. 

Decay, 743 
Degeneration, 754-55 
Loss, 1994 
Plants, 2623 
Strife, 3256 
PARASITISM, 

Partnerships, 2514 
Rest, 2891 
Theology, 3384 
Selfishness, 3057 
PARENT. 

Animals, 181 
PARROT, 

Change, 464 
PARTNERSHIP, 

Association, 243-46 
PARTICLES, 2510-12 
Atoms, 277-80 
Ho.it, 1511 
Molecules, 2533-34 
PASSION, 

Emotion, 1001-02 
PAST, 2517-19 
Appeal, 213 
Exploration, 1155 
Facts, 1186 
Future, 1335 
Geology, 1355-60 
Imperfection, 1589 
Memory, 2136-50 
Present, 2718 
Relies, 2860 


PASTEUR, 

Contagion, 622 
Prediction, 2712 
PASTEURIZATION, 

Disinfect ion, 865. 
3031 

Partnership, 2513 
PASTIME, 

Animals, 170-71 
PATIENCE, 2522-27 
Investigation, 1761 
Results, 2902 
Science, 3487 
PAUPERISM, 

Politics, 2644 
PEACE, 2528 
Science, 2971 
Sex, 3091 
PEDAGOGY, 

Attention, 283-86 
Education, 967-72 
Learning, 1866 
Limits, 1975 
Opportunity, 2457 
Organs, 2480 
Psychology, 2785-86 
PENALTY, 

Advance, 90 
Animals, 176 
PENETRATION, 2533-34 
PERCEPTION, 2537-44 
Agnosticism, 113-14 
Animals, 176 
Association, 243 
Beauty, 328 
( orrection, 666 
Criticism. 700 
Echoes, 960 
Exactness, 2544-54 
Experience, 1140 
Illusion. 1556-67 
Life. 1919 

Man. 2057, 2068, 2070 
Limits, 1965. 1969 
Nature, 2364 
Reading of character, 
2827 

Recognition, 2835-39 
Roots, 2938 
Sight, 3102-03 
Seeing. 3042 
Sense, 3065-78 
Swiftness, 3345 
Telescope, 3368 
Time, 3435 
Vision, 

PERCEPTIONS. 

Parsimony. 2508 
PERIL, 2555-59 
Affliction, 101 
Earthquake, 952-56, 
958 

Inhumanity, 1678 
Life. 1892 
PERILS. 

Civilization, 510 
Life, 1904 
PERIODICITY. 

Order, 2462 
PERIODS. 

Ages, 111 

(See also Comets; 
F] A HI H ; G EOLOGT ; 
Moon; Movement; 
P E A N K T s ; Sun- 
spots.) 

PERMANENCE, 2560-63 
(Constancy, 616-20 
Fixity, 1253 56 
Uniformity, 3511-17 
PERPETUITY. 

Stars: 3218 
PERSECUTION. 

Intolerance, 1740-44 
Mohammedanism , 692 
PERSEVERANCE. 2565-68 
Mechanics, 2132 
Re.solves, 2883 
PERSISTENCE. 2569-70 
Habit, 1418-23, 1426 
Resolves, 2883 ^ 

PERSONAL EQUATION. 
Conflict, 587-89 


TOPICS WITH CROSS-REFERENCES 
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PERSONAL EQUATION, 
Exactness, 1125 
Individuality, 1631 
Personality, 2571 
PERSONALITY. 2571-76 
Belief, 356 
Definitions, 749 
Division, 893 
Fatherhood, 1211-12 
Ideas, 1546 
Man. 2064, 2074 
Materialism, 2097 
Ownership, 2495 
Keliffion, 2867, 2869 
Self, 3054 

“Soul of Life,” 3147 
Supremacy, 3331 
PERSONIFICATION. 
Materialism, 2095 
Personality, 2572-73, 
2575 

Selection, 3050 
Science, 3002 
PERSPECTfVE. 

Change, 465 
Edifice, 965 
Revelations, 2909 
PERVERSION, 

Dangers, 724 
Facility, 1179 
Foods. 1277 
PESTILENCE, 

Neglect, 2404 
(See also Bacteria ; 
Disease ; D i s i n - 

PECTiON ; Germs; 

Microorganisms.) 

PESTS, 

Multiplication, 2298 
Spread, 3189 
PHANTOMS. 2577-78 
PHENOMENA. 

Cause, 428-29, 433 
Connection, 591 
Comprehensiveness, 
570-71 

Consi.stency, 615 
Contemplation, 624 
Experience 1 143 
Law, 1837. IGO. 1852 
Matter, 2114, 2115 
PHILANTHROPY, 

Indust rv, 1645 
PHILOLOGY. 

Evolution, 1108 
Language. 1812-35 
PHILOSOPHER, 

Skull, 3122 
PHILOSOPHERS, 

Government, 1393-94 
PHILOSOPHY. 2583-84 
Certainty, 450 
Conception, 576-78 
Dangers, 724 
Desire, 791 
Doubt. 905 
Emotion, 1001 
Historv, 1497 
Inclusion, 1612 
Man, 2034 
Order. 2464 
Power, 2691 
Progre.s.s, 2753 
Science. 2968, 2988 
Utility. 2632, 3576 
Vagaries, 3590 
Versatility, 3641 

“ PHLOGISTON,” 

Errors. 1071 
I teat, 1466 
^ Science, 3014 
PHOSPHORESCENCE, 
25S5-89 
Evidence, 1087 
Evolution, 1109 
Fish, 1249 
Illumination, 1555 
I^ight. 1937-38, 1940, 
1944, 1948 
Ocean, 2445-46 
Stars. 3213 
\ale of Fireflies, 3592 
Wonders, 3758 


PHOTOGRAPHY, 2691-95 
Advance, 87, 89 
Asteroids, 2^ 
Exactness, 1112 
Extension. 1161 
Eye, 250. 2594 
Knowledge, 1797 
Patience, 2525 
Picture, 2600 
Sublimity, 3276 
Sun. 3308 

PHRENOLOGY. 2596-97 
Divi.sion, 893 
Language, 1819 
PHYSICIAN, 

Death-bed, 3413 
Personality, 3147 
Truth, 35(K) 

PHYSICS, 2598 

Astronomy, 261 
Development, 813 
Errors, 1062, 1068-69 
Failure, 1191 
Faith. 1196 
Indent ructihility, 
1623-24 

Matter, 2113-2121 
Particles, 2510-12 
Progress. 2757 
Science, 2965, 2995 
Theories, 3391 
Theory, 3 398, 3402, 
3406 

Unity, 3526 
(See also Atomic; 
Atoms; Crystalli- 
zation; ELECTRtr- 
iTT ; Gravitation ; 
Heat; Light; Mag- 
netism; Mole- 
cules ; Motion; 
S ound; Theory. 
Atomic; Waves.) 
PHYSIOLOGY. 2599 
F>rors, 1074 
Dogma, 894 
Intolerance, 1742 
Will, 3732 
PICTURE, 2600 

Sympathy. 3349 
PICTURE-WRITING. 2601 
Writing, 3791 
PIGMEMS, 2602 
ColUr, 538 
PILGRIMAGE, 

(^ause, 4.34 

(See also Migration.) 
PILLARS, 

Science. 2986 
PIONEERS, 

Alch-unists, 763, 1(’52 
Huff do. 2603 
( '\\ ili/ai ion, 502 
PITCH, 

(’orrc^pondcnce, 670 
PITILESSNESS, 2605 
PLACE, 26(M>-0,S 

( See also Locai,i i’\ .) 

PLAIN. 

O 'ejin fl )or, 2149 
P.Mli. 2520 
PLAINS, 

Moiioionv, 2236 
Mv-iery. 2340 
PLAN.‘260S-12 
Argument. 227 
t’hance. 453 
(’ont riviince, 643-47 
Correspondence, 671 
Kquilibrinm, 1046 
Individualism, 1627 
Organs, 2477, 2479 
Origin, 2481 
Purpose, 2795-2808 
Unity. 3538-39, 3545 
Venom, 3634 
(See also Creator; 
Dksi<;n; Intkl- 
i.K(’t; Intklli- 
genc-e;.Mind; Pur- 
pose.) 

PLANS, 2615 


PLANET, 

Contrast, 641 
Prophec 3 r, 2765 
Recognition 2835 
PLANETARY ORBITS, 
Perseverance, 25^ 
PLANETS, 2613-14 
Atmosphere, 268 
Asteroids, 250 
Beginning, 345 
Creation, 687, 689-91 
Earth, 927-51 
Errors, 1060 
Experiments, 1145 
Glory. 138 
Harmony, 1437 
Life, 1905 
Limits, 1969 
Magnitude, 2012 
Maze, 2122 
Problems, 2741 
Service, 3085 
Storms, 3240 
Theory, 3400 
Unity, 3527 
Worlds, 3781-83 
PLANT, 

Adaptation, 54 
Aggregate, 119 
Animals, 180 
Bloom, 382 
Capital, 421 
Competitors, 564 
Cooperation, 659-60 
Defense, 750 
Food, 1268, 1270 
Likeness, 1953 
Nutrition. 2431 
Plasticity, 2624 
Self-sacrifice, 3059 
PLANTS, 2616-23 
Animals, 165-67 
Bacteria. 303 
Beauty, 337-38 
Calmness, 416 
Changes, 478 
Checks, 484 
Compensation, 562 
Contrivance, 643-45 
Correlation, 667 
Destruction. 793, 798 
Digestion. 8.36 
Dispersal , 870-72 
Distribution, 883-84 
Egypt, 983-84 
Experiment, 1146 
Extermination, 1162, 
1 164 

Ferns. 1223 
Fertilitv. 1225 
Fig. 1229-30 
Forests. 1.306-09 
Germs, 1.368 
Giant .s, 1375 
Heat. 1402 
Influence, 1667 
Islands. 1773 
Isolatiiin, 1776 
Law, 1842 

Life, 1874, 1877, 1883, 
1887, 1904, 1916-17, 
1921-22 
Light, 1936 
1.0.S.S, 1091 

Man, 2022, 2025, 2029 
-3t). 2035, 2072 
Maternity, 2105 
Migration, 2175 
Motion, 2269 
Movement, 2286-87, 
2295 

Mystery. 23,31 
Nitrogen. 2425 
Grganisms. 2468-71 
Partnerships. 2514 
Place, 2606 
Power, 2674, 2689 
Precious, 2703 
Protection, 2773-74, 
2778 

Purification. 2791 
Purpose, 2799 
Radiation, 2818 


PLANTS, 

Roots, 2938 
Selection, 3050 
Sensitiveness, 3080-81 
Service, 3086 
Sleep, 300-01, 2778, 
3127 

Squirrels, 3193 
Strength, 3249 
Struggle. 3258-59 
Struggle for life, 3264 
Superstition, 3325 
Theory, 3410 
Unity, 3537, 3541, 3549 
Utility, 3575 
Variability, 3600 
Variation, 3605 
Vegetation, 3627-29 
Water, .3700 
Wonders, 3760 
Worth of culture, 
3787 

(See also Forests; 
Growth; Organ- 
isms; Sleep.) 
PLATES, 

Colors, 544, 548-49 
PLAY, 2626-29 

Consciousness, 604 
Impersonation, 1594 
Logic. 1984 
Playhouses, 2628 
PLEASURE, 2630-31 
Cost. 675 
Ecstasy, 964 
Enjoyment, 1023-25 
Joy, 1779. 1780-81 
Play. 2626-27 
Progress, 2748 
Singing, 3113 
PLEASURE AND PAIN 
Unity, 3550 
PLOW, 

Beginnings, 351 
PLUNDER, 


Robber-baron, 2931- 
32 

POETRY. 2634-36 
Artificiality, 234 
Beauty, 336 
Enjoyment, 1025 
Mythology, 2343 
Myths. 2344 
Nursery, 2430 
Science, 157, 2635—36 
Sense, 3066 
Truth, 3503 
POISON, 

Alcohol, 131, 133 
Contagion, 622 
Crows, 702 
Food, 1275 
Life, 1873 
Venom, 3634 
Weapons, 3721 
POISONS, 

I Antitoxins, 202 
POLARITY. 

Atoms, 278 
Edifice. 966 
Magnet, 278 
(See also Atoms; 
CHYsrAUs; Light; 
Magnkt: M.ag net- 
ism; Molecules.) 
POLES. 

Force. 12S8 
POLES. MAGNETIC. 
Earth, 927 
Earth-crust, 947 
POLITICS. 2644 
Science, 3000 
POLLEN. 

Contrivance, 643 
POLYTHEISM, 

Mythology, 2343 
POPULAXrON, 


Deserts, 781 
PORTRAIT. 

Superstition, 3321 
POSSIBILITIES, 
Vision, 3655 
Visions. 3658 
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POSITION, 

Change, 466 
Energy, 1015-16 
POSITIVISM, 

Difficulty, 834 
Metaphysics, 2159 
Pseudo-science, 2781 
POSTURE, ERECT, 

Man, 2017 
POTTERY, 2647-52 
Antiquity, 189, 196 
Mound-builders, 2272 
Potter's wheel, 2647, 
2650 

Women, 3757 
POVERTY, 

Civilization, 498 
Ejyjortation, 1157 
POWER, 2654-96 
Activity. 34 
Affliction, 101 
Agent, 106 
Amazement, 151 
Artist, 238 
Association, 243 
Capacity, 420 
Cause, 435 
Concentration, 575 
Consciousness, 608 
Effect, 973-77 
Emblem, 999 
Endurance, 1007-08 
Exploration, 1156 
Force. 1296 
Helplessness, 1472-74 
Influence ^ 1662-71 
Invention, 1755 
Knowledge, 1795 
Life. 1897, 1899, 1900 
1913, 1916-17 
Loss, 1991-94 
Machine, 2001-05 
Man, 2074 
Mathematics, 2112 
Measure, 2125 
Microscope, 2172 
Mind. 2186 
Miracle, 2217 
Nerve-force, 2407 
Phenomena, 2579 
Poetry, 2636 
Practise, 2697 
Re-enforcement, 2850 
Robber-baron, 2931- 
32 

Substitution, 3287 
Sun, 3298, 3301-05 
Tasks, 3357 
Telescope, 2494, 3368 
Thought, 3424 
Water, 3701-02 
Words, 3764 
(See also Energy ; 
Force ; I n s t r u - 
MENTs; Intellect; 
Machines; Tools; 
Work.) 

POWER OF BRAIN. 

Convolutions, 651 
POWERS. 2694-96 
Limit, 1956 

POWERS. MECHANICAL. 

2694-95 

PRACTICALITY, 

Science, 2989, 2994, 
.3004-05 

PRACTICAL, THE, 

Utility, 3574 
PRACTISE. 2697-99 
Automatism, 294 
Development, 812 
Experience, 1139-43 
Theory, 3397 
PRAYER. 2700-01 
PRECIPICE. 

Senses 3072 
PRECARIOUSNESS. 

Speculation, 3173 
PRECAUTION. 

Disaster, 840 
PRECIOUS. tHE, 2703 
PRECIOUSNESS. 2704 
PRECISION, 2706- 00 


PRECISION. 

Astronomy, 260 
PREDICTION, 2710-13 
Artist, 236 
Astronomy, 260 
Movement, 2284 
Omniscience, 2454 
Patience, 2523 
Prophecy, 2765 
Star-drifting, 3202 
Theories, 3389 
PREDISPOSITION, 

Heredity, 1483, 1485- 
86, 1488, 1491 
PREJUDICE, 

Experiment, 1151 
PREOCCUPATION. 2714 
Absence of mind, 4 
Time, 3435 
PREPARATION. 

Change, 465 
Choice, 492 
Discovery, 860 
PRESENCE, 2716 . 
PRESENT, 2717-18 
Appeal, 213 
Facts, 1186 
Formation, 1311 
Future, 1338 
Geology, 1355-58 
Glaciers. 1381 
God. 1389 

PRESENT FOR FUTURE. 

Sacrifice, 2941 
PRESERVATION. 2719 
Language, 1816 
Sand, 2950 
PRESERVATIVE, 
Poisoning, 2641 
Smoke, 3131 
PRESERVATIVES. 

Food, 1277 
Poison, 2641 
PRESSURE, 2720-24 
Change, 459 
Darkness, 727 
Endurance, 1007 
Home, 1502 
Laws, 1861,1895 
Mystery, 2307 
PRETENSE, 

Feint, 1220 
Death, 736 
Imposture, 1597 
Praver, 2701 
(See also Delusion.) 
PRETENSIONS. 

Surrender, 3335-36 
PREVENTION. 

Science, 2994 
PREVISION, 2725-28 
Ants, 203, 207 
Life, 1892 

PRINCIPLES, 2730-31 
Science, 3008 
PRIVATION. 

Severity, 3088 
PROBLEM, 

Gibraltar, 1376 
PROBLEMS, 2535-41 
Biology, 366 
Mediterreanean, 2134 
Philo-sophy, 2583 
Questions, 2814 
Results, 2896 
Tasks, 3367 
Volcano, 3667 
PROCESS, 2742-43 
Product, 2744 
PRODUCT. 2744-46 
Rei^ult, 2892-2904 
PRODUCTS, 

Electricity, 990 
Iiwury, 1680 
PRODUCTS. VITAL, 
Synther^is, 3351 
PROFIT, 

Utility, 3573-87 
PROFUSION. 

Seeds, 3041 
Uproar, 3568 
PROGENY, 2747 
Plants, 2618 


PROGRESS, 2748-60 
Advantages, 95 
Ages, 111 
Apes, 212 
Ascent, 240 
Chance, 463-54 
Change, 473 
Civilization, 500, 507, 
509 

Consistency, 615 
Convolutions, 661 
Development, 804-05 
Equilibrium, 1046 
Error, 1051-52 
Evolution, 1107 
Experiment, 1151 
Extension, 1159 
Failures, 1193 
Family. 1200-1203 
Forces, 1298 
Gold, 1391 
Growth, 1406-13 
History, 1600 
Humanity, 1513 
Improvement, 1602 
Kaiak, 1783 
Labor, 1802 
Language, 1814, 1821 
Morality, 2241 
Pentateuch, 2535 
Prosperity, 2768 
Science, 2991 
Severity, 3088 
Spontaneousness, 3185 
Steel, 3227 * 

Taste, 3359 
Telegraph, 3365 
Theories, 3393 
Utility, 3574 
War, 3687 

(See also Advance.) 
PROOF, 2761-62 

Assumptions, 248 
Demonstration, 767 
Design, 788-90 
Evidence, 1086-90 
Reasoning, 2833 
Science. 2985, 2996 
Te.sts. 3381-82 
PROPENSITIES, 

Morality, 2242 
PROPERTY. 

Ants, 204 

Environment, 1032 
Ownership. 2495 
Sense, 3069 
PROPHECY, 2765, 

Prediction, 2712-13 
Questions, 2814 
Theories, 3389 
PROPORTION, 2766 
Bas-reliefs, 314 
PROSPERITY, 2767-68 
Stability, 3194 
PROTECTION, 2769-79 
Adaptation, 46-48 
Animals, Arctic, 163 
Animals, 170-71, 178 
Antitoxins, 202 
Ants, 210 
Armor, 229 
Association, 243 
Body. 392 
Brilliancy, 407-08 
Change, 461 
Color. 534-35 
Coloration, 541 
Cooperation, 658 
Death, 736 
Defense, 750 
Deliverer, 759 
Dependence, 771 
Desert, 780 
Difference, 820 
Division, 888 
Entomologist, 1028 
Experience, 1139 
Government, 1396 
Increase, 1615 
Immunity. 1588 
Knowledge, 1792 
Life, 1874-76. 1883- 
84. 1802 


PROTECTION, 

Missiles, 2223-24 
Mountains, 2276 
Plants, 2622 
Preservation, 2719 
Poisons, 2642 
Purpose, 2800 
Raoiation, 2819 
Sacrifice, 2942 
Science, 3009 
Security, 3031-32 
Sociability, 3135 
Speed. 3177 
Spread, 3190 
Strategy, 3246 
Subsistence, 3283 
Tropics, 3492 
Utility. 3586 
Water, 3700-3704 
. Yielding, 3794-95 
(See also Mimicry.) 
PROTOPLASM, 

Biology, 366 
Creatures, 695 
Food, 1262 
PRUDENCE, 

Deliberation, 766 
Martyrs, 2090 
PSEUDO-SCIENCE, 2781 
PSYCHOLOGY. 2782-88 
Emotion, 1001 
Errors, 1076 
Faith. 1195 
Fatalism, 1209 
Horizon, 1508 
Interpretation, 1738 
Introspection, 1747 
Intuitions. 1748 
Limits, 1967, 1970-73 
Materialism, 2 0 94- 

2104 

Memory, 2136-50 
Mind, 2185-2209. 2212 
Morality. 2241-2248 
Motive, 2270 
Movements, 2288-91 
Mystery, 2313-15 
Number, 2428-29 
Parsimony, 2508 
Perception, 2537-44 
Phrenology, 2596-97 
Science, 2w6, 2976 
Soul, 3148-50 
Speed. 3178-79 
Theory, 3407 
Woman, 3756 
PTOMAINES, 

Results, 2899 
PURIFICATION, 2791 
Nature, 2390 
Organisms, 2468 
PURITY, 

Air, 129-30 
Bread, 405 
Exactness, 1124 
Milk. 2177 
Precipitation, 2705 
Protection, 2772 
Rivers, 2924 
PURPOSE, 2795-2808 
Action. 27 
Acts, 38 

Adaptation, 42, 43, 5* 
Adaptations, 68 
Animals, 173 

Anthropomorphism i 

185 

Appearance, 214 
Attention, 283-84 
Beauty. 324-26 
Beginning, 346 
Bubble-410 
Cause, 433-34 
Chance. 453 
Christianity, 493 
Classification, 514 
Color, 537 

Contrivance, 643-4* 
Co-operation , 66 ) 
Design, 782-90 
Development, 80 J 
Ends. 1005-06 
Experiment. ll*>- 
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PURPOSE, 

Germ-destroyers, 1 363 
Humanity, 1513 
Law, 1843, 1852, 1860 
-62 

Life, 1925 
Morality, 2246 
Movements, 2288-91, 
2295 

Nature. 2360-61 
Plan, 2609-12 
Science, 2990 
Speech, 3176 
sketch, 3119 
(See also Design; 
Plan. ) 

PURPOSELESSNESS, 
Atheism, 264 
In.stinct, 1702 
PUTREFACTION, 

Air, 130 

Destruction. 792 
Purity, 2793 
Security, 3032 
PYRAMIDS, 

Architecture, 222 
A.stronornv, 254 
Work. 3765 

Q 

QUADRUMANA, 

Apes, 211-12 
Monkey, 2235 
UUESTIONS, 2814 
Pr^^hlem9, 
QUIESCENCE, 

Volcano, 3668, 3673 
QUIET, 

Danger, 721 
Darkness, 727 
QUIETNESS, 

Power, 2679-80 


RACE, 2S1.5-17 

Brotherhood, 409 
Development, 808 
Education. 968 
Environment. 1030 
Imitation, 1581 
Immortality, 1587 
Man, 2031 
Mysteries, 2305 
Nation, 2354 
Necessity, 2399 
RACES, 

Heredity, 1494 
Immunity, 1588 
Language, 1829 
Longevity, 1986 
Unity, 3536 
RADIATION, 2818-20 
Atmosphere, 270-71 
Clause, 436 
P'reezing, 1329 
Law, 1842 
I-ife, 1874 
Moon, 2240 
Planet, 2613 
Protection, 2774 
RAINDROPS, 

Imprint, 1601 
Hocord. 2843 
RAINFALL. 

Barrenness. 312 
Fertility, 1225 

l'hf)Ugfit. 3426 
(See also Light ; 
Movement; Ve- 
locity.) 

rarefaction. 

F^*ing, 1330 
reaction, 2825 
Recitation, 2834 
2840 

readiness, 2826 

2678 

reading. 

Prevision. 2728 
Speed. 3179 
Writing, 3789-92 


REALITY, 2828 
Assurance, 249 
Facts. 1180-87 
Science, 2967 
REALIZATION, 

Belief. 357 
Excitement. 1130 
Objects, 2435 
REASON, 2829-30 
Chance, 452 
Constancy, 617 
Degeneracy, 753 
Emotion, 1001-02 
Fear, 1216 
Feeling, 1217-19 
Imagination, 1575 
Instinct, 1095 
Life. 1909 
Process, 2743 
Savage, 2952 
REASONING, 2831-33 
Distinctions, 880 
Science, 2981, 300G 
RECANTATION, 

Candor, 418 
Errors, 1066 
(See also EitnonR; 

Intolerance ; Pek- 

RECHTION.) 

RECIPROCITY. 

Benehts. 362 
RECITATION, 2834 
Reliction, 2825 
RECKLESSNESS, 

Peril. 2555 

RECONCILIATION. 2841 
RECOGNITION, 2835-39 
-Markings, 2087 
<)l>sorvation. 2138 
Uniformity, 3517 
RECOIL, 2S40 
RECOLLECTION, 

Memory, 2139 
Strain, 3213 

RECONSTRUCTION, 2842 
Fo<k1. 1262 
Triumph. 3485 
RECORD, 2813-44 
History, 1499 
lerns, 1223 
Imprint . 1601 
IndifTerence, 1625 
Interest, 173t» 
Leaf-tracery, 1864 
Mound-builders, 2272 
Mysteries. 2,305 
Perfection. 2553 
Shells, 309<>-97 
Tr.-ick, ,3418 
RECORDS, 2845-48 
Outcast 2493 
RECOVERY, 

.\rtist, 236 
Degeneracy, 751 
Memory, 2139, 21 19 
Mind. 2192 
Power, 2676 
REDEMPTION, 

Science, 2964 
RED SNOW. 

Vegetation, 3629 
REFLECTION, 

Beauty. 330 
Color, 533, 538 
Colors, 550 
Concentration, 575 
Contradiction, 634 
Contrast. 638 
Data, 731 
Dust, 914-15 
Earth-light, 951 
Errors, 1069 
Glory, 1383 
Light, 1933, 1945 
Mystery, 2327 
Power, 2659 
Rainbow, 2822 
Roentgen rays, 2936 
REFRACTION, 2853-55 
Concentration, 575 
Errors, 1069 
Exactness. 1125 
Rainbow, 2822 


REFRACTION, 

Reflection, 2852 
Roentgen rays, 2936 
REFRESHMENT, 

Thirst, 3418 
REFRIGERATION, 

Air, 128 
Debt, 740 
Discovery, 854 
Force, 1292 
Freezing, 2857 
Heat, 1463 
Martyrs, 2089 
REFINEMENT. 

Seclusion, 3027 
REFORM, 

Difficulty, 835 
Navy. 2395 
Pledge, 2632 
REGELATION, 2857 
Freezing, 2857 
Glacier, 1377 
Ice, 1533 
Science, 2993 
REGION, 

Individuality, 1632 
REJECTION, 

Selection, 3047 
RELATIVITY, 28.58 
Perception, 2544 
Size. 3115-16 
RELATIVE, THE, 
Differences. 824 
RELEASE, 

Effect. 976 
Energy, 1015-16 
RELICS, 2859-62 

Herculaneum, 1478 
RELIEF. 

Drudgery, 909 
Surrender, 3335-30 
Vision, 3652 
RELIGION, 2863-72 
Advance. 84 
Antiquity, 198 
Cats. 499 
Christianity, 494 
Conflict. .590 
Dancing, 720 
Decav, 742 
Denial. 768 
Difficulties. 828 
Dogmas, 895 
Dogs. 898 
Kn'Otion, 1001 
Ethics. 1085 
Facts, 1187 
Fatherhood, 1211-12 
Feti.shi.sin, 1227 
Fire, 1242 
Gods. 1390 
Horizon. 1,508 
IdeR.s. 1.546 
Idfdatry, ‘2575, 2980 
Infinity. 1655 
Intolerance, 1743-44 
Irreligioii, 1767 
Man, 2061 
Matter, 2119 
Method. 2166 
Oigin, 2486 
Pheiio mena , 2580 
Prayer. ‘27(HMU 
Prosperity. 2767 
Riches. 2919 
Sacrifices, 2943 
Science. 2964.3010-11 
Serpent.s, 2943 
Supernatural, 3317 
Superstition, 3318-20 
Theology. 3383-86 
Woman, 3753 
(See also Anthropo- 
mokphtsm; Deity; 
God; Man; Pray- 
EK8; Worship.) 
REMAINS, 

Ca.sts, 425 
Relics, 2859-62 
REMEMBRANCE, 

Immortality, 1586-87 
REMOTENESS, 

Past. 2518 


REMOTENESS. 

(See also Antjquity; 
Sun; Stars.) 
RENEWAL, 2873 
Change, 471 
Food. 1262 
Mountains, 2280 
Repair. 2874 
Rest. 2890 
REPETITION, 

Summation, 3294 
Word, 3763 
REPOSE. 2875-77 
Change, 470 
Nerve-force, 2406 
Sleep, 3128 
Volcano, 3668, 3673 
REPRODUCTION, 2878-79 
Altruism, 150 
Balance, .308 
Complexity, 568 
Earthquakes, 957 
Life. 1923 
Mind, 2206 
Parthenogenesis, 2509 
Plants, 2618 
Seed-di.spcrsal, 3033- 
40 

Time. 34.30 
REPTILE, 

Development, 809 
REPTILES. 

Certainty, 449 
I Transition, 3467 

I Vi.sions, .3657 

RESEARCH, 

[ Man. 2028 

Qualifications, 2811 
RESEMBLANCE, 

Development, 803 
Germs, 1368-70 
Man, 2020, 2038 
Origin, 2481-82 
RESERVE, 2880-81 
Power, 26.57,2692 
Water, 3707 

RESERVOIR, NATURAL, 
Water, 3707 
RESCUE, 

Cau.ses, 439 
RESISTANCE. 2.882 
Energy, 1010 
Law, 1846 
Laws, 1861 
Life, 1875. 1883,1890. 
1950 

Materialism, 2094 
Matter. 2121 
Morality. 2242 
Oak, 24.32 
Rock. 2933 
Strength, 3249-50 
RESOLUTION. 

Courage. 678 
Persistence. 2569 
Resolves, 2883 
Visible. 3651 
RESOLVENT, 

Nature, 2383 
RESOLVES. 2883 
RESPIRATION, 2884-85 
Increase, 1618 
RESPONSIBILITY. 2887- 
89 

Alcohol. 132, 141 
Automatism, 296 
Crime. 697 
Equality, 1045 
Frenzy, 1333 
Language. 1820 
Truth, 3500 
Will. 3734, 3736. 3739 
REST, 2890-91 

Proficiency, 2746 
Renewal, 2873 
Repose, 2875-77 
Science, 2971 
Sleep, 3128 
Work. 3766 
RESTORATION. 

Earth. 931 
Life. 1881 


SCIENTIFIC SIDE-LIGHTS 


RESULT, 

Action, 21 
Agent, 106 
Conci'uest, 592 
RESULTS, 2892, 2901 
Condition'^, 681 
Ends, l(K)5-06 
REVELATION, 2905-07 
Agnosticism, 113-16 
Darkness, 729 
God, 1385 
Night, 2420 
Riches, 2991 
Science, 2997 
REVELATIONS, 2908-09 
Splendor, 3184 
REVERENCE, 2910-11 
Forest. 1306 
REVERSAL, 2912 
Digestion, 836 
Change, 467 
law. 1849 
Order. 2463 
REVERSION. 2913-14 
(See also Heredity 
Imikiutance.) 
REVIVAL, 

Death, 734 
Life, 1881 
Memory, 2139. 2149 
REVOLUTION, 2915 

Crystallization, i07 

Earth, 927, 946 
REWARD. 

Morality. 2215 
Poverty, 2653 
Results, 2895 
REWARDS. 2916 
RHYTHM, 

Beauty, 339 

rivalry, . 

Emulation, 1003 
RIVER. 

CouMge, 6/8 
B^ofei^n, 1049 
Freezing, 1332 
B’ertility, 1226 
Ganges. 1340-41 
Imagination, 1579 
Path, 2520 
RIVERS, 2924-30 
Currents, 712 
Delta, 760 
Discovery, 856 
Elevation, 998 
Fire, 1241 
Glaciers, ^380 
Gulf Stream, 1417 
Organisms, 2468 
Persistence, 25/0 
Seed-dispersal, 3038 
Tropics, 3491 
Union, 3523 — 

RIVERS, SUBTERRANE- 

Earth-crust , 950 

robbery. 

Ants, 204 
Eagle, 2931-32 

ROCK. 

tlxtremes, 1170 
rocks. 2933-35 
Agency, 104 
Beauty, 331 
Cause, 430 
Change, 4.58, 469 
Changes, 476 
Controversy, 648 
Cutting, 715 
Depths, 779 
Devotion, 818 
Differfence, 821 
Disintegration, 866- 
68 

B>rors, 1077 
Evidence, 1089 
Force, 1295 
Forces, 1301 
Formation, 1311 
Fusion, 1334 
Ice, 1535 ^ 

Interest. 1736 
Loaf -tracery, 1864 


ROCKS. 

Life, 1917 _ 

Mystery, 2308 
Nature, 2.380 
Precipitation, 2/05 
Present, 2718 
Power, 2685 
Rain, 2821 
Records, 2847 
Rivers, 2930 
Volcanoes. .3671 
Water, 3705 ^ 

(See also Lava.) 

rock-dust. 

Atmosphere. 26/ 

rocks, figured. 

Outc.asts, 2493 
ROCK. FLOATING, 
Obstacles, 2140 
Ocean , 2443 

rocks, igneous, 

Birth of Geology. Si.F 
74 

rocks, stratified. 

Birth of Getdogy, 373 

ROENTGEN RAYS, 2936 
Mystery, 2327 
Reflection, 

Refraction. 

Secrets, 30.30 
Utility, 3587 
Vision, 36.55 
ROMANCE, 2037 
Science, 3007 
ROUTINE. 

Instinct, lo97 
RULE, 

Law, 1837 
Order, 1837 
Reversal 2912 
(See also Dominion; 
L\w'; Order; Uni- 
formity.) 


SACRIFICE. 294(>^3 
Civilization, 509 
Happiness, 1434 
Man, 2050 
Pain, 2497 
SAFETY, „ 

De'‘t ruction, <94 
Refuge. 1260 
Speed, 3177 
SAFETY-LAMP, 

Instruction, 1/09 
SAFETY-VALVES, 
Volcanoes, .1671 
SAGACITY, 2944-47 
Intelligence. 1716- 
Purpose, 2803 
Science, 2993 
^nsc. 3069 
SALVATION, 2949 
Theory, .3408 
SAND. 2950-51 

Firosion, 1049 
SAND-BAR. 2951 
SAND-BLAST, 

Invention, 17o7 
SATISFACTION, 

Hypothe.'^is, 1.522-23 
Limitation, 1961 
Limits. 1973 
Mind, 2191 
SAVAGES. 29.52-.58 

Agriculture, 122-23 
Art, 233 ^ 

BefiUty, 324 
Beginnings, 351 
Civilization. 498,511 
Counting, 677 
Food, 1269 
Gods, 1390 
Gold, 1391 
Government.. 1396 
Intellect, 171.3 
Invention, 1750-61 
Lamps, 1807 
Love. 1996 
Machinery, 2006 
Man, 20.58 


SAVAGES, ^ 

Mind, 2208 
Myths, 2345 
Perception, 2543 
Perplexities, 2564 
Psychology, 2784 
Sivagery, 2955 
Science, 2992 
ScDction, 3046 
Senses, 3074 ' 

Sowing, 3089 
Smoke 3131 
Temperance, 337t» 
lenity 3.539 
Vices, 3642 
Virtue. 3647 
Woman, 3749 
VV retchedness 3 1 88 
SCHOLASTICISM, 

Contempt. 626 
Science, 2969 
Study, .3271 
SCIENCE, 296.3-3020 
Agriculture. 120 
Advance. 81 
AlleviHtion. 143 
Ambition, 15.3 
Anomalies, 182 
Application. 217 
Approximat on. 218 
Artist, 236, 237 
Art:>. 2.19 
Aspiration, 241 
Asteroids, 250 
Astronomy, 2.51 
Beginnings, 317-49 
Benefits, 362 
Bible, 303 
Bigotry, 364 
Bondage, 394 
Calm. 415 
Calmness, 416 
Candor, 418 
Causality 420 
Cause, 438 
Certainty, 448, 4.50 
Chani^e. 473 
Chemistry. 4*5 
Chi Id-trail. mg, 489 
Christ ianity . 494-9o 
Civilization, 502 
CleanlinChS. 517 
Coincidence, 53U-31 
Cookery. 653 
Cooking 665 
Concurrence, 759 
Conflict. .590 
Connection, 591 
Conqu'^sls, 594 ^ 

Cons stency 01® , 

Contemplation, b.M- 

25 

Contempt 626 

Convergence, 650 
Creation, GFS, 692 
Credulity, 696 
Cycle, 716 
Death, 734 
Debt. 7.3H, 740 
Delta, 760 
Democracy,, 766 
Demonstration ,707 
Dependence, 773-74 
Develop me n t, oua , 

807,810 
Devotion, 818 
Discrimination, 867 

D.mbt, 905 
Fjarnestness, 926 
BMifice, 965 
Egypt, 983 
Electricity ,985-92 
B'lerneiits, 993^95 
Emotion, lOO^l 
Binds, 1005-06 
Enthusiasm, 1026-27 
Epochs, 1043--44 
Exactness, 1IJ2-27 
Expectation, 1135-37 
Experience, 114.3 
Exper’rr.cnt, 1144-5.1 
Eye, 1174 
B’acts 1180-87 


SCIENCE* 

Failure, 1191, 1193 
Faith. 1195-97 
Flame, 1256 
BWs, 1277-79 
Formation, 1312 
Founders, 1320 
Generation, 1343-45 
G(hI, 1387-88 
Inclusion, 1612 
Individuality, 1631 
Induction, 1636-38 
Industry, 1641 

Imagination, 157 1-72,- 

1574-77, 1581 
Impressions, 1600 
Infallibility, 1647 
Infinity, 1656 
Knowledge, 1790-1801 
Law, 1837-62 
Limits, 1963-76 
Lockjaw. 1980 
Logic, 1982 
Longevity, 1987 
Man, 2028 
Marty IS. 2089-90 
Mathematics, 2107-1- 
Measurement. 2124- 
25, 2127-28 
Metaphor, 2158 
Metaphysics. 21.59 
Method, 2164-67 
Mind, 2189, 2196, 

91 QQ 

Morality, 2241 
Museum, 2300 
M.yths, 2344 
Name, 2352 
Narrowness, 2.353 
Nature, 23.56-91 
Observation, 2439-40 
Omen, 2452 
Oppro.ssion, 2461 
Patience. 2522-27 
Penetration, 2533-34 
Perseverance, 2566 
Photography, 2591-95 
Phrenology, 2.596-97 
Poetry, 2634-36 
Poverty, 2653 
Precision, 2706-09 
Prediction 2711-13 
Problem, 2737, 2740- 
41 

Progress, 2750,2756- 
58 

Prophecy, 2765 
Prosperity, 2768 
Questions, 2814 
Records. 2845 
Religion, 2863-66 , 
2870 

Riches, 2919 
Sacrifice. 2940, 291- 
Scaffolding. 2959 
Sense of beauty, 30b0 
Senses, 3078 
Similarity 3109 
Soap-bubble 3 1 .^4 

Speed, 3178-81 
Sugar, ,3291 

Superstition, 33 IH"-.. 
Theology, 3385-8()- 
Training, 3455 

Transcendentalism , 

34,56 

Transition, 3472 
Triumph, 3485 
Utility. 3574, 3.)/6 
.3.578. 3587 
Visions f 3658 
Wonder. 3761-62 
SCIENCES, 

Alliance, 144 

Correlation, 6b» 
Evolution, llRt 

Unification, 3510 

Unity .3648, ^.>“ 

SCIEHCE-tEACHIMG, 

lianguage, 1831 
SCIENTIST. 

Change, 468 
Courage, 678 



TOPICS WITH CROSS-REFERENCES 


SCIENTIST, 

Argument, 226 
Dogmatism. 806 
Errors, 1058-78 
Qualifications, 2812 
Versatility, 3641 
SCIENTISTS. 

Dangers, 722 
SCINTILLATION, 

Truth. 3301 
Variation. 3606 
SCOURGE, 

Deliverer, 759 
SCRIPTURE, 

Agnosticism, 113-14 
Ants, 207 
Bible, 363 
Creation. 682, 688 
Decay, 742 
Discovery, 858 
Grain, 1397 
(See also Bible.) 
SCULPTURE, 3021-22 
Bas-reliefs, 314 
Beginnings, 350 
Cutting, 715 
Nature. 2380 
Selection, 3043 
SEA, 3023-26 
Beautv , 333 
Interchange, 1733-34 
Selfishness, 3058 
Shore, 3 UK) 

Veracity, .3638-39 
(See also Ocean; 
W\TEn; Waves.) 
SEA AND LAliD, 

Waves, 3717 
SEA-LEVEL. 

( 'on t incuts, 630 
Fluctuation, 629 
SEA-SHELLS, 3025 
'I junbstones, 3442 
SEA-WAVES. 3026 
SEA-WEED, I 

Islands, 1773 
SEAS, 

Dii-t, 919 

t.xplorat ion , 1 1 55-56 
SEASONS. 

Adapt fit ion, 64 
(.’om in union, 558 
Kamil V. 1202 
SECURITY, 3031-32 
Civilization, 510 
Danger, 721 
Earthquakes, 958 
'I error, 3379 
SEED, 

Capital, 421 
(lorni, 1362 
Store, 3237 

SKED-DISPERSAL, 3033- 
40 

C’ontrivance 644-45 
Crows. 702 
Man, 2029 
Nature, 2379 
Profusion, 3041 
Whirlwind, 3728 
Wilderness, 3729 
(See also Waste.) 
SEED DISTRIBUTION, 
Agency, 103 
Aninmis, 165, 180, 

3193 

(’olor. 537 
.Man. 871, 2029 
Waters, 3711 
Wind. 3742 
Witch-gra.ss, 3748 
SEED-PLOT, 

Stars, 3204 
SEEDS, 3041 

Dispersal, 870-72 
Distribution, 883-81 
Egypt, 983-84 
Expenditure, 1138 
Food, 1270 
Transportation, 3479 
^ Waste. 3693-94 
SELECTIOif, 3043-53 
Artist , 238 


SELECTION, 

Attention, 285 
Choice, 490-92 
Edifice, 965 
Light 1939, 1943 
Man. 2046 
Nature, 2361. 2378 
Perception, 2539 
Prose, 2806 
Utility, 3577 
(See also Natural 
Selkction.) 

SELECTION. ARTIFICIAL 
3045-46 
Varieties, .3609 
SELECTION. NATURAL, 
3048-52 

Adaptation, 42, 43 
Animals, 176 
Intelligence, 1730 
Metaphor, 21.58 
Nature. 2361, 2378 
Origin. 2488-89 
Varieties, .3608 
SELF, 3054-55 

Consciousness, 601 ,607 
F^xtension. 1158 
SELF-COMMAND, 

Heroism, 1495 
SELF-CONSCIOUSNESS, 
Man. 2046 
SELF-CONTROL. 

Alcohol, 140-41 
Frenzy, 13.33 
SELF-CREATION, 
Selection. 3050 
SELF-DENIAL. 

Heroism, 1495* 
Progress. 2748 
(See also Abstinence ; 
Asceticism; 
Habit; Intemper- 
ance; R E 8 o L u- 
T I o N ; Temper- 
ance.) 

SELF-DETERMINATION, 
Evidence. 1088 
Power, 2674 
SELF-ESTEEM, 

Surrender, 3335 
SELF-INDULGENCE, 

J Inilulgence. 1639 
SELFISHNESS, 3056-58 
Individualism, 1628 
Egoism, 982 
Life, 1885 
Reason, 2830 
SELF-RELIANCE, 

Iinigoration, 1764 
SELF-SACRIFICE, 3059 
SELVES, 

Individuality, 1635 
SERPENT-WORSHIP, 
Sacrifices. 2943 
SERVICE, 3084-86 
Aninmis, 179 
Volcano, 3669 
SETTING, 

Stars, 3218-19 
SEWAGE, 

(Contamination, 623 
Health. 1446 
SEWING, 3089-90 
Taste. 3.3.58 
SEX, 3091-94 

Difference. 820 
Fishes. 12.51 
Love, 1996 
Morality, 2247 
Woman, 3756 
SEXES. 

Freedom, 1323 
Polygamy, 2046 
SENSATION, 306()-()4 
Ambiguity, 152 
Consciousness, 603-04 
Death. 737 
Ech(X‘s, 960 
Emotion, 1001-02 
Judgment, 1782 
Life, 1919.1925 
Mobility. 2229 
^lotion. 2263 


SENSATION, 

Sense, 3065, 3071-78 
Sensibility, 3079 
Sight, 3102-03 
Time. 3437 
SENSATIONS, 

Development, 812 
lllu-sion, 1557 
Inattention, 1609 
Nerve-force, 2406 
SENSE, 

Appeal, 213 
Organs, 2476 
^nsibility, 3079 
SENSES, 3065-3078 
Association, 245 
Development, 812 
Insects, 1684 
Mind, 2188 
Nerves, 2408 
Perception , 2542-43 
Science. 2978 
SENSIBILITY, 3079 
Sensation. 3t)60-64 
Sense, 3065, 3071-78 
SENSITIVENESS. 3080-81 
Sensations, 3062 
Sensibility, 3079 
SENTIMENT, 3082 
SENTIMENTALITY, 

• Monsters, 2237 
SEQUOIA, 

Age, 109 
SHADOW, 3095 
Ficlipse, 061 
Nature, 2372 
SHELL. 

Laws, 1861 
Life. 1886 
SHELL-MOUNDS. 
Cannibalism, 419 
Cavc-rnen, 441 
Di.-^crimination. 861 
Man, 2063. 2065, 2073 
SHELLS, 309(i-97 
Sea-shells. 3025 
Strength. 3252 
SHELTER, 

Bloom, 382 
Parasite, 2504 
I Subsistence, 3284 
I SHOCK, 3098-99 
Depth. 778 
Memoiy, 2144 
Pow'er. 2676 
Volcano. 3666 
SHORE, 3100 

Subsidence, 3281 
SHORES, 

Change, 458 
SHYNESS, 

IVar, 1216 
SIGN, 

Zero. 3798 
SIGNS. 

L.anguago. 1825 
SIGHT, 3102-03 
Adaptation. 65 
Appo.al. 213 
Artist , 236 
Change, 461 
Omipensations, 5G3 
Illusions. 1565 
Insects, 1684 
Loss, 1991 
Seeing. 3042 
Sense. 3070 
Solidity. 3142 
Sound, 3152 
Splendor, 3184 
(See also Vision.) 
SILENCE, 310.5-06 
Monotony, 2236 
Omission. 2453 
Sound. 3152-53 
Valley, 3,593 
Voiil. 3064 

SIMILARITY, 3107-09 
SIMPLICITY, 

Loss, 1990 
Science, 2984 
Value. 3597 


SIZE, 3115-16 
Germs, 1372 
Giants, 1373-75 
Power, 2663 
(See also Atoms; Di- 
mensions; Earth; 
Light- waves; 
M E A s u rement; 
Moon; Planets; 
Stars; Sun.) 
SKEPTICISM. 3118 
Incredulity, 1621 
SKIES, 

Change, 467 
SKILL, 

Theory, 3397 
Triumph, 3190 
SKY, 3123-25 
Beauty, 330 
Cloud, 525-27 
Color, 539-40 
Dust, 914, 920-21 
Law, 1840 
Host, 1511 
Superstition. 3320 
SLAVEHOLDING ANTS, 
Romance of Zoology, 
2937 

SLAVERY, 3126 
Curse, 714 
F>eedom, 1327-28 
Helplessness, 1475 
Labor. 1803 
Romance of Zoology, 
2937 

War. 3686 
SLEEP, 3127-29 

Consciousness, 601, 
607 

Dream, 907 
Dream-life, 908 
Extremes, 1172 
Memory, 2138 
Mystery, 2328 
Repair, 2874 
Time-keeping, 3440 
“SLEEP” OF PLANTS, 
Law, 1842 
Life, 1874 
Protection, 2778 
Purpose, 2799 
SLOWNESS, 3130 
SMALL vs, GREAT, 
Service, 3085 
SMELTING, 

Plates, 2625 
SMOKE, 3131 
SMYRNA FIG, 

Fig, 1230 
Insects, 1686-87 . 
SNARE, 

Unity, 3529 
SNOW. 3132-.33 

(Conditions. 581 
Freezing, 1330 
Limit, 1957 
Mountains, 2280 
Perils, 2559 
Protection, 2773 
Science, 2993 
Water, 3709 
(See also Rep Snow'.) 
SNOW-SHOES, 

Adaptation, 64 
SOCIABILITY, 3135 
Association, 246 
Watchfulness, 3697 
SOCIAL SELVES, 

Self. 3055 
SOCIETY, 3136 

Association, 243, 246 
Civilization, 506, 507 
Cooperation, 658-59 
Cry.-^t alii zat ion, 707 
Dangers, 724 
Division of labor, 892 
Disorders, 869 
Imit.ation, 1.584 
Life. 1910-11 
Man, 2078 

Motherhood, 2251-53 
Organisms, 2472 
Progress, 2759 
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SOCIETY, 

Prosperity, 2767 
Self, 3055 
Sun'ival, 3338 
(See also Family; 

G R E O A R 10U8NE88 ; 

Man.) 

SOCIOLOGY. 

Difficulty, 831 
Future, 1335, 1338 
Industry, 1645 
Law, 1848, 1854-55, 

1862 

Politics, 2644 
Science, 30(X) 

SOIL. 

Agriculture. 120 
Decomposition , 748 
Exportation, 1157 
Fertility, 1224-26 
Loss, 1988 
Worms, 3785 
SOILS. 3137-40 
Bacteria, 303 
Organisms, 2468 
Science, 3()05 
SOLITUDE. 3144 
Dangers, 724 
Loneliness, 1985 
Personality ,2574 ,2576 
SONG. 

Melody, 2135 
SONG-BIRD. 

Notes, 2427 

SONG-BIRDS. I 

Singing, 3113 
SORROW. 3145 
Jov, 1781 
2518 

Superstition, 3322 
SOUL. 3146-50 

Adjustment, 76 
Anthropomorphism, 
184-85 
Beauty. 320 
Civilization. 509 
Convolutions, 651 
Disea.se, 862 
Education, 971 
Grandeur, 1398 
Haeckel, 1429 
Hypothesis, 1523 
Limits. 1973 
Machine, ;^)05 
Man, 20.53. 2057, 2064 
Mystery, 2329 
Reality, 2828 
Sex, 3093-94 
Spirituality, 3183 
Sublimity, .3276 
(See also Conscious- 
ness; Intellect; 

M AN;MATERIj«LI8.M ; 

Mind; Spirit; 
Will.) 

SOUND, 3151-54 
Advance, 79 
Consciousne.ss, 602-03 
Correspondence, 670 
Extension, 1160 
Formation, 1313 
Heat, 1464 
Light, 1927, 1947 
Nerves, 2408 
Science, 2975 
Silence, 3105 
Ventriloquism, 3636 
Void, ,3664 
SOUNDS, 

Inattention, 1609 
SPACE. 3157-3161 
Change, 467 
Discovery, 858 
Earth, 933 
Elements, 995 
Error, 1050 
Ether, 1083-84 
Faith, 1197 
Heat, 1461 
Inhnitude, 1653 
Infinity, 1654-59 
Journey, 1778 
Light, 1930, 1942 


SPACE. 

Limits, 1970-72 
Location, 1979 
Matter, 2118 
Mystery, 2329 
Perception. 2542 
Science, 2985 
Unity, 3556-57 
Writing, 3789, .3792 
SPECIALIST. 

Narrowness, 2353 
Superficiality, 3316 
SPECIALISTS. 

Memory, 2147 
Opinions, 2456 
SPECIALIZATION, 3162 
Attention. 285 
Brain. 398 

Division of labor, 890, 
3091 

Hemispheres, 1476 
SPECULTIES, 

Mind, 2196 
SPECIES, 3163-66 « 
Advance, 80 
Expenditure, 1138 
Germs, 1368-70 
Humming-birds, 1.517 
Extinction. 1165, 1168 
Links, 1977 
Ontogenesis, 2455 
Patience, 2526 
Spread. 3190 
Transition, .3470-71 
Varieties, 3608-10 
SPECTERS, 

Illusions, 1564 
Phantom.H, 2577 
Visions, 36.57 
SPECTROSCOPE, 3168 
Advantages. 94 
Astronomy, 261-63 
Conflagration. 583 
Discovery, 847 
Distance, 876 
Elements. 994-95 
Errors, 1059 
Exactness. 1119 
Light. 1939 
Mystery, 2,330 
Nebulae. 2397 
Patience, 2524-25 
Revelations, 2908 
Stars. 2265 
Star-drifting, .3202 
Triumph, .‘MSS 
Unity, 3555. 3658 
SPECTRUM, 

Astronomy, 261-63 
Colors. .545 
Constituents, 621 
Discovery, 847 
Elements, 994-96 
Exactness, 1119 
Extension, 1161 
Iliu.sions, 1565 
Increa.Me, 1617 
Invisible, The, 1765 
Light. 1942 
Perception, 2.537 
Power, 2686-87 
SPECTRUM ANALYSIS. 

3169-70 

Star-colors, 3201 
Unanimity, 3508 
SPECULATION. 3171-73 
SPEED. 3177-81 
Distance, 875 
Traveling, .M80 
Union, .3523 
(SeeaKj VELoaTY.) 
SPEECH. 3174-76 
Beauty, .320 
Mind, 2198 
Telepathy, 3366 
Tracts, M49 
Velocity, 36.30-33 
SPIRIT. 

Agnosticism, 113-14 
Analogy, 157 
Association, 246 
Discovery , 858 
Spirituality, 3183 


SPIRIT, 

1 STARS, 

Triumph, 3489 

Extinction, 1166 

(See also Conscious- 

Giants, 1373 

ness; Intellect; 

God, 1^9 

Man* Mat erial- 

Imperfection, 1589 

ism; Mind; Soul; 

Intelligence, 552 

Will.) 

Isolation, 1777 

SPIRITUALISM. 

Life, 1891 

Science, 2988 

Light. 1599 

SPIRITUALITY, 3183 

Man, 2051 

Atheism, 265 

Motion, 2254-55, 2262, 

Decay, 743 

2264-65 

Education, 971 

Mystery, 2341 

Enjoyment, 1025 

Navigation, 2394 

Environment, 1039, 

Nebul®, 2397 

1042 

Night, 2420 

Life, 1900, 1912 

Number, 3025, J1027 

Materialism, 2102 

Order, 2465 

Reality, 2828 

Parallax, 2503 

Science, 2988 

Patience, 2525 

^Ifishness, 3056 

Presence, 2716 

Transition, 3469 

Power, 2658 

SPLENDOR, 3184 

Repose, 2877 

Incandescence, 1610 

Revelations, 2908-09 

Insect -life, 1683 

Science. 2967, 2999 

Limits, 1969 

Splendor, 3184 

Night, 2421 

Stellar perplexities. 

Ocean, 244.5-46 

3228 

.Stars, 3216 

Truth, 3501 

SPONTANEOUS GENER- 

Variety,. 361 1-16,3618 

ATION, 488, 695 

View, 3646 

Assumption. 247-48 

Visible. 3651 

Beginning, 343-44 

Visitors. 3659 

(See also Genera- 

Unity. 3555 

TioN, Spontane- 

Wealth. 3718 

ous.) 

Worlds. 3775, 3779-80 

SPRING, 

(See also Comets; 

Poteer. 2680 

Light; M eteoks ; 

SPRINGS, 3191 

Suv; Suns.) 

Pollution. 2615 

STARS. DOUBLE. 3206 

Results, 2904 

Clouds, 527 

STABILITY, .3194-95 

Pairs, 25(H) 

Mountains, 2276 

World, 3775 

STAGE. 

STARVATION. 

Actor, 37, 1578 

Civilization, 498 

Consciousness, 600 

Heat. 1460 

STAGE-FRIGHT. 

STEAM. 

Fear, 1216 

Concentration. 574 

STANDARD, 

Electricity, 988 

Bible, .363 

Force, 1285 

Exactness, 1116 

Nature, 2381 

Measures, 2129-30 

Steam- jets, 3225 

STAR. 

(.‘^ also Coal; Pow- 

Changes, 479 

Eii; Water.) 

Conflagratiem. 58.3-86 

STERILIZATION. 

Exactness, 1122 

Partnership, 2513 

Sun, 3296, 3299 

Security, 3031 -.32 

STAR-CLUSTERS. 3198- 

Tea. ,3.361 

99 

STEEL. 3227 

Splendor. 3184 

Magnet, 2009 

Stars, 3204 

STIMULANT. 

Variety, .3612, .3615 

Acfuiite. 1431 

STAR-COLORS, 3200-01 

('ayenne, 2640 

Variety, 3018 

Food. 1273, 1275 

STARLIGHT, 

STIMULANTS. 

Impres.sion, 1599 

Alcohol, 1.32-42 

Variation, .3606 

Cost. 675 

STAR, NEW, 3196-97 

Failure, 1192 

Stars, .3209 

Health. H48 

STAR-SYSTEM, 

Perception, 2542 

Errors, 1065 

(See also Alcohol; 

STARS, 3196-3223 

Intemperance; In- 

Aberration, 1 

toxication; Opi- 

Advance, 87 

um; ThopicsI 

Advantage, 91,92 

Wines.) 

Ambition, 153 

STIMULI. 

Asteroids, 250 

Summation, 3294 

Beginning, 345 

STIMULUS. 3232 

Btxlies, Uciestial, 386 

Organs, 2480 

Calculation, 413 

Spectacle, 3167 

(Calmness, 416 

STONE, 3233-.3fl 

Cau.se, 437 

Argument, 226 

Change, 456, 466 

Cutting, 3235 

Changes, 474 

Soul, 3146 

nearness, 518 

Stream of lava, 324/- 

nouds, 527 

48 

(Moth, 546-47 

STONE AGE, 3233 

('constancy, 619-20 

Advance, 88 

Darkness, 726 

Ax, 302 

Distance, 874,876-78, 

Bow. 395 

19.5b 

Caution, 440 

Distribution, 885 

Hammer, 1432 

Elements, 993-94 

History, 1498 
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STONE AGE, 

InduHtry, 1643 
Intelligence, 1717, 
1729 

Kaiak. 1783 
Man, 2025,2063, 2065 
Mechanics. 2133 
Metal, 2152 
Sewing. 3089-00 
Skill. 3120 
Trade, 8450 
STONEHENGE, 

Altar, 149 
STONES, 

Avalanche, 298-99 
Mystery, 2310 
Stone^cutting. 3235 
STORAGE OF WATER. 

Snow. 3132 
STORING, 

Store, 3237, 3239 
STORM, ' 

Sand>bar, 2951 
Sympathy, 3350 
STORMS, 3240-42 
STRAIN 

Repose, 2876 
Surrender, 3335-36 
STRATA, 3244-45 
Atmosphere, 276 
Cause, 430 
Nature, 2386 
Stillness, 3230 
STRATEGY, 

Animals, 170-71 
Ants. 203 
STREAM. 

Consciousne-a, 599, 
601.607 
Current. 711-13 
STREAM OF LAVA, 3247- 
48 

STREAMS, 

Elevation, 998 
Rivera, 2924-30 
STRENGTH, 3249-54 
Affliction, 101 
Alcohol, 131 
Oak, 2432 
L'nion, 3524 
(See also Power.) 
STRUCTURE, 

Architecture. 224 
Embryo, ItKK) 
Endowment. 1004 
Purpoae, 2797, 28Q|2 
(See also Oruanism.) 
STRUGGLE. 

A<lvance. 90 
Civilization, 502, 507 
(>)iiception. 577 
Morality, 2242 
Victory, 3645 
STRUGGLE FOR 
3268-67 
Ap, 108 

Almahouse of ocean, 
147 

Checka, 484 
Climate, 522 
Competitors, 564 
Complexity, 567 
Destruction, 793, 797- 
98 

Enemies, 1009 
Extermination, 1162, 
1164 

Food, 2081 
Ignorance, 1553 
Immigration, 1585 
Intellect, 1711 
Manufacture, 2081 
Microbes, 2168 
Migration, 2175 
Nature, 2372 
Painlessness, 2498 
Precious, 2703 
Wage, 2953 
Store, 3237 
Strife, 3256 
(See also Natural .Sk- 
i-KCTioN; Survival 
OF Fittkrt.) 


LIFE, 


STUDY, 3270-71 
Astronomy, 252 
Cause, 438 
Cramming, 680 
Democracy, 766 
Exploration, 1155 
Insensibility, 1690 
Man, 2028 
Mind, 2189, 2199 
Nature, 2368. 2376 
Practise, 2698 
Students. 3268-69 
Superstition, 3329 
ThotuAt, 3422 
STUPIDITY. 3272-75 
Mathematics, 2111 
SUBJECTIVE. THE, 
Beauty, 320 
Color, 536 
Development, 807 
Enjoyment, 1025 
Nature. 2364, 2375 
SUBJECTIVITY. 

Prayer, 2701 
SUB -KINGDOMS. 

Sej)arateness, 3083 
SUBLIMITY, 3376-77 
Ignorance, 1552 
Imagination, 1581 
Pit ilesaness. 2605 
Science. 1.387 
SUBMERGENCE. 3278-79 
Continents, 630 
SUBSIDENCE. 3280-83 
Earth. 929-32, 937 
Forests, 1309 
Inundation, 1749 
Mountain, 227^74 
Mystery, 2310 
Rise, 2922 
Sea. 3024 * 

Submergence, 3278-79 
Theory, 3401 
SUBSTANCE. 

Shadow, .3095 
SUBSTITUTES, 3285-86 
Teaching, .3363 
SUBSTITUTION. 3287 
Bvil, 1091, 1093 
SUCCESS, 3288-89 
Appliances. 216 
Failures, 1193 
SUFFERING. 3290 
Pain, 2496-97 
Struggle for Life, 3266 
SUFFOCATION. 

Atmosphere, 272 
SUGGESTION, 3292-93 
Extension. 1160 
lllusifm, 1,561 
Mind. 2206 
SUN, 329.5-3315 
Activity, 34 
Advance, 89 
Advantage.'*. 94 
Almighty, The, 146 
Altar, 149 

Atmosphere, 268, 273 
Brightness. 406 
Cause, 435 
Change, 467 
ChromoMphere, 496 
Circulation, 497 
('omparison, 560 
Concentration. 575 
(."onflagratitm, 584-86 
Conflict, 588-89 
Con.Morvution, 613-14 
Constituents, 621 
Contraction. 632-33 
('ororia, 604-65 
Creation, 687 
I)arkne.ss, 729 
Density. 769 
Deserts, 781 
Distance, 875 
Earth, 034. 946 
Eclipse, 961-63 
Element. s, 993 
Emblem, 999 
Energy, 1012, 1017, 

1019 

Error, 1050. 1051 


SUN, 

Errors, 1064. 1066, 
1078 

Ext>enditure, 1138 
Extinction, 1166-67 
Force, 1263-94 
Forces, 1303 
Future, 1337 
Harmony, 1437 
Incandescence, 1610 
Influence, 1662, 1664- 
65 

Ingratitude, 1674 
Isolation, 1774-75 
Light. 1936, 1941 
Magnitude, 2011 
Measurement 2128 
Meteors, 2162 
Motion, 2254 
Movement, 2283 
Mystery, 2330-31 
Nature, 2369 
Patience. 2524, 2527 
Purpose, 2805 
Power, 2661, 2684, 
2688. 2693 
Radiation, 2820 
Reserve, 2881 
Rivers, 2927 
Splendor. 3184 
Spots, 3187-88 
Storms, 3241-42 
Theory, 3395 
Triumph, .3488 
Waste, 3695 
Weight. 3725 
Work, 3772 
(See also Earth; 
Heat; Life; Light; 
Sirius; Stars; 
Worlds.) 
SUNBEAMS, 

Atmosphere, 268 
Dust, 915 
SUNLIGHT, 

Belief, 358 
Changes, 478 
Sun. 3303 

Tran sf onnat ion , 3 46.5 
SUNRISE, 

Crimson, 699 
SUNSET, 3310-11 
Beauty, 318 
Crimson, 699 
SUNSETS, RED, 
Atmosphere, 267 
SUNSHINE, 3312-13 
Irritation, 1769 
Limit, 19.57 
Power, 2661,2670 
Stone, 3234 
SUN-SPOTS. 3314-15 
Circulation, 497 
Order, 2462 
Kesults, 2902 
Service. 3084 
Simplicity, 3112 
Size, 3116 
Study, 3271 
Variation, 3604 
SUN-WORSHIP. 
Antniuity, 198 
Science, 2980 
SUNS, 

Creation, 683 
Ciants, 1373 
Myriads, 2304 
Planets, 2614 
Revelations, 2908 
Riches. 2918 
Stars, 3214 

SUPERHUMAN, THE, 
Supernatural, 3317 
SUPERNATURAL, THE, 
3317 

Beginning, 343-44 
Correspondence, 671 
Creation. 688 
Difficulties. 828 
Evolution, 1102 
Man, 2026 
Miracle, 2217-18 


SUPERSTITION, 3318-29 
Accident, 5, 9 
Astronomy, 255 
Beginnings, 349 
Civilisation, 499 
Cruelty, 704 
Eclipse, 962 
Eg^t, 983 
Fetishism, 1227 
Fire. 1242 
Fossils. 1317 
Freedom, 1327 
Illusion. 1563 
Mind. 2211 
Omen, 2451-52 
Phenomena. 2582 
Reason, 2830 
Science, 3006 
Terror, 3380 
Wonders, 3761 
SUPPLIES, 

Extermination, 1162 
SUPPLY, 

Community. 559 
SUPPORT. 

Architecture, 223 
Dependence, 772-74 
SUPREME WILL, 
Contrivance, 647 
(See also Creator; 
Dfity; Design; 
God; I n t e llect; 
iNTELniG ence; 
Purpose.) 

SUPREMACY. 3331-32 
Adaptation, 52 
SURFACE. 

Convolutions 651 
Increase, 161S 
SURGERY. 

Causes, 439 
Cleanliness, 516-17 
Discovery, 849 
SURPRISE, 3333 
Conflict, 588 
Results, 2900-03 
SURRENDER, 3335-.3r> 
Animals, 179 
Sacrifice. 2940-43 
SURVIVAL, 3337-40 
Animals, 176 
Ouclty, 705 
Extermination, 1162- 
64 

Extinction, 1165,1168 
Facultie.s, 1188 
Power, 2664 
(See idso Struggle 
FOR Life.) 
SUSCEPTIBILITY, 
Changes, 477 
SUSPENSE, 3341-42 
SUSPICION, 

Agency, 103 
SUSTENANCE. 3343 
Food. 1261-79 
Nutrition, 2431 
SWIFTNESS, 3344-45 
Speed, 3177-81 
Velocity, 3630-33 
SWOONING. 

Sleep. 3129 
SYMMETRY, 

Correlation. 667 
SYMPATHY. 3346-50 
Enjoyment. 1025 
Personality. 2576 
SYSTEM. 

Coniprchensi vene.ss , 
571 

Delusion, 762 
Evolution, 1107 
Facts, 1184 
Morals. 2248 
Gld and new, 2450 
Order, 2462-65 
Organism, 2466-67 
(See also Theory.) 
SYSTEMS, 2999 
World. 3776 
(S'ie a1s'> Theories.) 
SYSTEM, SOLAR, 
Isolation, 1777 



SCIENTIFIC SIDE-LIGHTS 


SYSTEM. 

Movement, 2283 
Unity, 3527 
Variety, 3612 
SYSTEMS. STELLAR. 
Variety. 3613 


TANGIBLE. THE, 3555 
TASKS, 3356-57 
TASTE, 3358-60 
Textiles, 3383 
TEACHABLENESS, 
Education. 3362 
TEACHER, 

Investigator, 1763 
Man, 2023 
Place, 2607 
Stimulus. 3232 
TEACHING. 3363 
TELEGRAPHY. 

Communication, 557 
Currents. 713 
Earth. 944 
TELEOLOGY, 

Organs, 2477. 2479 
(See also Design; 
Purpose.) 
TELEPATHY, 3366 
TELEPHONE. 3367 
News, 2414 
TELESCOPE, 3368 
Astronomy, 257 
Expectation, 1136 
Experience, 1145 
Imperfection, 1590 
Limits. 1968-72, 1976 
Man. 2032 
Outlook, 2494 
Photography, 2595 
Power, 2690 
Ilevelation. 2909 
Science, 2979 
Sense.s, 3078 
Space, 3158 
Stars, 3210 
Will 3739 
TEMPERAMENT. 

Action, 3369 
Climate, 523 
TEMPERANCE, ?370 
Alcohol, 131-142 
Man, 2073 

(See also Abstinence ; 
Food; Intemper- 
ance; Intoxica- 
tion; Stimulants; 
Tropics.) 

TEMPERATURE, 3371-73 
Adjustment, 71 
Advantage, 92 
Brain, 396-97 
Climate. 522-23 
(^ornpen.sation, 561 
De-Hruction, 801 
Dew. 819 

Discovery, 848, 856 
Esirth, 930. 939 
Effect . 973, 979 
Endurance, 1008 
Extremes, 1171 
Fossils. 1318 
Freezing, 1329-32 
Mv.sterv. 2307 
“Sleep" of plants, 3127 
Water. 3707 
(Sec also Climate ; 
Cold; Heat; 
Mountains; Trop- 
ics.) 

TEMPTATION, 

Character, 481 
Fishes^ 1251 
Name. 2362 
TENACITY, 

Life, 1904. 1915 
(See also Bacteria ; 
Death; Germs; 
Vitality.) 
TENDENCY, 

Opportunity, 2467 
TENDERNESS. 3376 
TERROR, 3376-80 


TERROR, 

Earthquake, 955 
Elements, 996 
Half-truth, 1430 
Illusion, 1562 
Sacrifices, 2943 
Shadow, 3095 
Solitude, 3144 
Sound. 3151 
(See also Fear.) 
TEST. 

Education. 967 
Theories. 3389 
Utilitv, 3581-82 
TESTIMONY, 

Conflict, 587-88 
Theory, 3411 
TESTS. 3381-82 
TEXTILES, 3383 
THEOLOGY. 3384-86 
Decay. 742 
Definitions. 749 
Denial. 768 
Dogmas. 895 " 

God. 1386-87 
Purpose, 2807 
Science, 2973-74 
THEORIES, 3387-94 
Denial, 768 
Facts, 1182 
Formation, 1312 
Limits, 1975 
Truth, 3497 
(See also Hypothesis; 
Systems.) 
THEORIST, 

Experiment, 1151 

THEORY, 

Antitoxins, 202 
Argument, 226 
Assumption, 247-48 
Automatism, 296-97 
Cau.se, 438 
Data. 731 
Delusion, 762 
Difficult ie.s, 828 
Discovery, 848 
Disease, 862 
Experiment, 1144-47, 
1149 

Fact. 1180-81 
Food, 1262-63, 1274 
Generation, 1343-45 
Germs, 1366 
Germ-theory. 1364 
Heat, 1451-52, 1464- 
66 

Molecules 2233-34 
My.->tery. 2311 
Naturalist.--. 23,55 
Ocean depths, 2448 
Practise, 2698 
Pride, 2729 
Progress , 2758 
Sagacity, 2947 
Science. 2972, 2988 
Scientists. 3020 
Singlenes.s, 3113 
“Soul of life." 3147 
Sun-spots. 3315 
Test. 3381 
Truth. .3499 
Unity. 3538 
Universe. 3565 
(See also Hypothesis; 
System.) 

THEORY, ATOMIC, 

Artificial .‘■ky. 384, 

52 5, 54 ). 31i3 
Fail'Jt-e, 1191 
Force, 1281 
Heat. 1452 
Theory, 3398 
(See also Atoms; 
Chemistry; Crys- 
tals; Combustion; 
Force; Heat; Mo- 
tion; Movement; 
Polarity; Trans- 
tarency; Water.) 
THEORY, MECHANICAL. 
Mind. 2209 


THEORY, MOLECULAR, 

Motion, 2261 
(See also Molecules; 
compare cross-ref- 
erences under The- 
ory, Atomic.) 
THING IN ITSELF, 3417 
Mystery, 2334 
THIRST, 3418-19 
Alcohol, 140 
Analogy, 157 
Extremes, 1173 
Sagacity, 2944 
THOUGHT, 3420-26 
Adaptation, 52 
Anthropomorphism, 
185 

Association, 244 
Complexity, 666 
Conception, 576-78 
Creation, 692 
Echoes, 960 
Ideas, 1544-47 
Individuality, 1630- 
31. 16.35 
Induction, 1636 
Infinity, 1654-59 
Language, 1815, 1833 
Limits, 1970-72 
Materialism, 2094- 
2104 

Memory, 2138, 2142 
Mind. 2185-2212 
Motion, 2263 
Mystery, 2.314 
Pho.sphorus, 2590 
Phy.siology, 2599 
Picvision, 2728 
Rhythm, 2917 
Science, 2976, 2985 
Transfer, 3457 
Velocity, 3633 
(See also iNTELLEcrr; 
Mind.) 

THOUGHTLESSNESS 

3427 

THUNDER-CLOUD, 
Electricity, 988 
THUNDER-STORM. 
Atmosphere, 269 
Experiment, 1150 
TIDE, 

Effect. 974-75 
TIME, 3429-39 
Age, 108-12 
Antiquity, 189-201 
Argument, 227 
Astronomy, 2.53 
Attention, 283 
Change, 460, 466 
Compe n .sat if in , .56 1 
(Complexity, 568 
Conflagration, 583 
Creation. 684 . 687 
Crystallization, 707 
Delta, 760 
Design, 785 
Development, 804 , 
809, 813 
Discovery, 858 
Duration, 913 
Earth, 938 
Effect. 977 
Engineering, 1022 
Error. 105(» 

Eternity, 34.38 
Experience, 1140 
Extinction, 1168 
Faintness, 1194 
Faith. 1197 
Future. 1335-38 
Geology, 3433 
God. 13.S9 
Infinity, 1654-59 
Matter, 2118 
Mind, 2204 
Moon, 2239 
Motion, 2262 
Mountain-building, 
2275 

Nearness, 2396 
Past, 2517-19 
Patience, 2522 


TIME, 

Perception, 2542 
Photography, 2592, 
2595 

Punctuality, 2790 
Precision, 2708 
Present, 2717 
Science. 2985 
Sensation, 3060 
Sense, 3067 
Shells, 3096-97 
Slowness, 3130 
Star, New, 3196 
Tutelage, 3504 
Variety. 3613, 3616 
Velocity, 3630-33 
TIME AND FORCE. 

Product, 2746 
TIMIDITY, 3441 
Fear, 3441 
TOIL, 

Industry, 1643 
Truth, 3498 
Work, 3766 
TONES, 

Variety, 3624 
TOOL, 

Ax, 302 
Weapon, 3719 
TOOLS, 3443-45 

Adaptation, 55, 63 
Agriculture, 125 
Arrest, 230-32 
Community, 559 
Differences. 827 
Hammer, 1432 
Manufacturers, 2082 
Mechanics, 2133 
Substitutes, 3285-86 
TOOLS vs. ORGANS. 

Selection, 3048 
TORPOR. 

Extreme.s, 1172 
TORTOISE. 

Speed, 3180 
TOTALS, 

Memory. 2147 
TOUCH, 3446 
Appeal. 213 
CompeiLsations, 563 
Illusion.^, 1566 
Language, 1812, 1826 
Sight, 3102 
Solidity.' 3142 
Tangible. 3355 
TOMNS, 

injury, 1680 
Results, 2899 
TOY, 

Utilitv. 3587 
TRACERV, 

Yielding. 3795 
TRADE, 34.50 

Language, 1817 
TRADITION, .3451-51 
Advance, 84 
Study. 3271 
TRADITIONS, 

Deluges, 761 
Ilecords, 2848 
TRAINING, 3455 

Automati.sm, 294-95 
Body. 387 
Motherhood, 2253 
TRAITS, 

Union. 3521 
TRANSFER, 34.57 

Ke.sponsibility, 2887 
TRANSFORMATION, 3459 
-66 

Astronomy, 261 , 262- 
263 

Desert.s, 781 
Fire, 1231. 1233-34, 
1236, 1240, 1244 
Flame, 1256 
Life, 1897 
Man. 2071 
Materialism, 2096 
Marvelous, 2001 
Motion. 2266-67 
Passage, 2515 
Science, 3014 
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TRANSFORMATION, 

Transfiguration, 3458 
Water, 3709 
^ee also Change.) 
TRANSITION, 

Consciousness, 603-04 
Passage, 2515 
Permanence, 2561 
(See also Change; 
TraNSFOKM ATION. ) 

TRANSITORINESS. 3473- 
75 

Life, 1918 
Universe, 3564 
TRANSPARENCY, 3478 
Assimilation, 242 
B'auty, 330 
Clearness, 518 
Color, 532 
Discovery, 857 
Ether, 1083-84 
Light, 1945 
Pathways. 2521 
Water, 3703 
Wine, 3744-45 
TRANSPORTATION, 
Locomotion, 1981 
(See also Locomo- 
tion.) 

TREASON, 

752 

TREE, 3481-83 
Antiquity, 201 
Buttresse.s, 412 
Capital, 421 
Clothing, 524 
Man. 2030 
Protection, 2776 
Race, 2815 
TREES. 

Age, 109-10 
(><lars, 444 
Isolation, 1776 
Mines, 2215 
Mystery, 2340 
TRIAL. 3484 
TRIBE, 

Neighbor, 2405 
TRIFLES, 

Result. 2893 
TRIUMPH, 

Name, 2352 
Recognition, 2835 
Soul. 3150 
TROPICS, 3491-94 
Advantage, 92 • 
Civilisation, 507 
Coal . 528 
('ontra.st, 640 
Difficulties, 830 
Fact, 1181 
Giants. 1375 
Health, 1448 
Insect-life, 1683 
Luxuriance, 1999 
Mildness, 2176 
Night. 2420 
StiTlne.ss, 3230 
Tree-fern.s, 3482 
Trees, 3483 
Uproar, 3568 
Vegetation, 3628 
TRUTH. 3496-3503 

Approximation, 218 
Controversy. 648 
Exr.»erience, 1140 
Freedom, 1326 
Growth, 1408 
Half-truth, 1430 
Illusion, 1560 
Logic, 1983 
Man, 2051 
Magnitude, 2012 
Mermaid, 2151 
Metaphor, 2157 
Mind. 2211 
Parable. 2501 
Paradox, 2502 
Sensations. 3064 
Tradition, 3451 
Utility, .3582 
Veracity, 3638-39 


TRUST, 

Dependence, 771 
3064 

TRUSTWORTHINESS, 

3495 

TUTELAGE, 3504 

Infancy.) 
TWINKLING, 3505 
Expansion. 1132 
Stars, 3220-21 
3501 

TYPE, 3500 

Adaptability, 41 
Advance, 82 
Correspondence, 672 
Development, 803 
Embryo, 1000 
Germ, 1362 
Pursuit, 2809 
Reversion, 2914 
Transition. 3470 

Variation, 3605 

TYPES, 

Extinction, 1168 
Man, 20.58 
TYRANNY, 

Robber-baron , 293 1 - 
32 

U 

ULTIMATE. THE, 

Will, 3739 

UNANIMITY, 3507-08 
Agreement, 117 
Convergence, 650 
Coincidence, 530-31 
UNCERTAINTY. 3509 
Power, 2673 . 

UNCONDITIONED; THE, 

“Thing in Itself,” 
3417 

UNCONSCIOUSNESS, 
Consciousness, 610 
Memory, 2150 
Parsimony, 2508 
Progress, 2700 
UNDERMINING. 

Strength. 3254 
UNDOING. 

Work, 3768 
UNDULATIONS, 

Idea, 1545 
Weaves, 3713-17 
UNIFICATION. 3510 
Discovery, 842-44 
UNIFORMITY, 

Oiticisrn, 701 
Development. 803 
Fixity, 1253 ,55 
Germs, 1368-70 
Nature. 2381 
Order. 2462-65 
Permanence, 2560-63 
UNIFORMITY OF NA- 
TURE. 455-80, 3511-17 
Abrasion of rocks, 3 
Action, 23, 28 
Animals, 175 
A.stronomy, 260 
Beginning, 343-44 
Certainty, 450 
Chance. 452-54 
Constancy, 617-20 
Creation. 683-84, 687, 
689-91 

Derxjsits. 775-77 
Devolopnient. 813 
Evolution, 1105 


Geology, 1358 
Science, 2985 
Slowness of action, 
3130 

Theory. 3411 
Trust wort hine.ss, 3495 
Variability, 3601-02 

UNION. 

C»)mbination, 551-54- 
Convergence, 650 
Cooperation, 657-60 
Coordination. 661 
Correspondence, 669- 
72 

Dependence, 772-74 


UNION. 

Mixture, 2228 
Occident and Orient 
2442 

Old and new, 2450 
Opposites, 2458-59 
Speculation. 3172 

Ariaptations, 67 
Aggregate, 119 
Agreement, 117-18 
Alliance, 144 
Beauty, 327 
Cai n, 415 
Coordination. 661 
Correspondence, 669 
72 

Device. 816 
Elements, 993 
Forces, 1305 
Gravitation. 1401-03 
Language, 1832 
Law. 1837-62 
Light, 1930 
Links, 1977 
Man, 2030-31 
Mankind. 2079 
Neglect, 2404 
Order, 2462-65 
Organs. 2477-79, 2480 
Origin. 2481 
Principle, 2730 
Sex. ;K)92 
Similarity, 3108 
Singleness. 3113 
Telegraph, 3365 
Unification. 3510 
Varietv, 3617 
UNITY OF'NATURE, 3431 , 
3537-48 

UNITY OF THE UNI- 
VERSE, 35.53-58 
UNIVERSE, 3562-66 
Beginning, .343 
Constancy, 617 
O>srnogony, 673-74 
Creation, 681-93 
Development, 813 
Distance, 877-78 
Government, 1395 
Granilour, 1398 
Gravitation, 1401-03 
Hannony, 1441 
Intellect, 1715 
Law, 1839, 1841, 1850- 
51, 18.59-60 
Limits, 1968. 1970-72 
Lonelines.?, 1985 
Mathemat ics, 21 10. 

2114 

Matter, 211.3-14, 2116- 
18 

Mystery. 2332, 2334 
Nature. 23.56 
Order, 2465 
Outlook. 2494 
Science, 297.3 
Splemlor, 3184 
Theory, .3412 
Transitoriness, 3475 
Unity. 3553 
Variety, 3611-16 
UNIVERSES, 

Star-clusters, 3198-99 
UNIVERSALITY. 

Religion, 2871-72 
Science. 2999 
Stone Age, .3233 
UNKNOWABLE, THE, 

Bt^lief, 356 
Mind, 2210 
UNKNOWN, THE. 

Elements, 995 
Imagination, 1579 
Revelation. 2907 
Strain of desire, 3243 
Value. 3599 
Zone, Abysmal, 3799 
UNLIKENESS. 

Mind. 2210 
UNNATURALNESS, 

Word. 3763 


UNSELFISHNESS, 

Infancy, 1648-50 
Life, 1885 
UPHEAVAL, 

Change, 471 
P'ertility, 1226 
UPLIFTING, 3567 
Lifting, 1926 
Mystery, 2331 
(Sec also Continents; 

Ellvation.) 

USE, 3569-71 

Adaptation, 66 
Benefits, 361 
Differences, 827 
Discovery, 860 
Utilitarianism, 3572 
Utility, 3.573-87 
USEFULNESS, 3570 
Utility, 3573-87 
USELESSNESS, 

Degeneracy, 752 
Degeneration, 764-55 
Utility, 3585 
UTILITARIANS. 

Bees, 341 

UTILITY. 3573-87 
Activity, .35 
Adaptation, 66 
Appendages, 215 
Application, 217 
Association, 246 
Bacteriology, 306 
Beauty, 332 
Benehts, .359-361 
Cleanliness, 516-17 
Cookery, 6.53 
Color. 532, 534-35. 537 
Criticism, 700 
Delusions, 76.3-64 
I>jserts, 781 
Differences, 827 
Emotion, 1001 
Error, 1051-52 
Geolog 1356 
Humanity, 1516 
Life, 1884 
Pledge, 2632 
Provision, 2780 
Pugnacity, 2789 
Science, 2982, 2989, 

2994. 3004-05 
Stupidity, 3275 
Utilitarianism, 3572 
Utilization, 35^-89 

V 

VACATIONS, 

Proficiency, 2746 
VACUUM, 

Silence, 3105 
VAGARIES, 3590 
VAGUENESS. 3591 
VALLEYS. 3592-95 
VALUE. 3.596-99 
Time, 3434 
Utility, 3573-87 
VAPOR, 

p'orecs, 1302 
VARIABILITY, 3600-02 
VARIANCE, 

Religion, 2863 . 
VARIATION, 3603-07 
Advantages, 95 
Capacity, 420 
Change, 4.55-80 
Changes, 474 
Comi)ensation, 561 
Development, 809 
Difference, 822 
Earth-crust, 948-50 
Individuality, 1629. 

1631 ' 

Inheritance, 1676 
Law, 1843 
Life. 1873 
Limits, 1974 
Mind, 2194 
Nature, 2,378 
Organism, 2467 
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SCIENTIFIC SIDE-LIGHTS 


VARIATION, 

(See also Aktmals; 
Change; Differ- 
ence ; Evolution ; 
Law; Order; 
Plants ; Selec- 
tion ; Si* eci es ; 
Struggle for 
Life; S u r v ival; 
Varieties; Vari- 
ety.) 

VARIATIONS, 

l^viations, 815 
Earth. 927. 929-32, 

934-41. 946-50 
Man. 2042 
Origin. 2488-89 
Survival. 3.337 
VARIETIES. 3608-10 
Species, 3166 
(See also Change; 
Difference; Vari- 
ation.) 

VARIETY, .3011-24 
Advantage. 92 
Change, 4.55-80 
Colors, 54^47 
Difference. 820-27 
Food. 1276 
Purpose. 2798 
Unitv’. 35,35 
World. 3775 
VASTNESS, 3625 
Refraction, 2854 
Sublimity, 3277 
VEGETATION, 3627-29 
Bacteria, 303 
Coal, .528 
Contrast. 640 
Decay, 741 
Forests, 1.306-09 
Tropics. 3491 
(See also Bacteria; 
(Yimate; ('olor ; 
Flowers ; Forests ; 
Life; Light; 
Plants; Soil; 
Trees; Tropic's.) 
VEHICLES, 

I.ocoinotion. 1981 
Wheels. 3727 
VEIL OF VAPOR. 

Protection, ;^74 
VELOCITY. 36.30 -33 

Correspondence, 671) 
Earth, 946 
Exactness, 1127 
Force, 1287 
Shadow, 3095 
Sound. 3152 



TION.j 


VENTILATION^ 3635 
Bees. .342 

VENTRILOQUISM. 36.36 
VERACITY, 36.38-.39 
Memory, 2144-45 
Place. 2608 
(See also Truth.) 
VERIFICATION. 

Idea. 1545 
Science, 2986 
VERSATILITY. 3641 
VERTEBRATES. 
Adaptability, 41 
Type. 3506 
VIBRATION, 

Ambiguity, 152 
Depth, 778 
Expansion, 1132 
Light, 1928 
Motian, 2268 
VIBRATIONS, 

Delicacy, 7.58 
Earthquake, 954, 9.56 
Influence, 1671 
Silence, 3105 
Waves, 371.3-17 
VICARIOUSNESS. 

Altruism, 150 
VICE, .3642 

Degeneracy, 753 


VICISSITUDES, 

Climate, 519-20 
Science, .3015 
VICTIM. 364.3-44 
Venom, 36.34 
VICTORY. 3645 
Change, 468 
Energy, 1010 
Pugnacity, 2789 
VIEWS. 

Con.pririson, 560 
VIGILANCE. 

Watchfulness, 3697 
VIOLENCE, 

Pain. 24116 
Painlessness, 2498 
Navy, 2395 
\IRTUE. 3647-48 
Dawn, 732 
Deliberation. 756 
Vision, 36o2-.56 
VISIBLE, THE, .3650-51 
(Jrowth. 1412-13 
(See also I n v i a i n i. R ; 
Mt.nd; Soul; Spirit; 
S U P K H N A T U H A L *, 
TaNGTRLK.) 

VISION, 36.52 .56 
Adjustment, 77 
Ambiguity, 152 
Artist. 236 
Change. 462 
Clearness. 518 
Constancy. 619-20 
Criticism, 7(M) 
Doliofiey, 758 
Exactness. 1120 
Infirmity. 1660-61 
Limit, 1958-59 
Location, 1979 
Power, 2690 
Seeing. 3042 
Sensibility, 3079 
Sight, 3102 
'relesoope, .3,368 
Velocit y , ,3633 
Visible, 3650-51 
(See also Eye; Ligh i ; 
Sight.) 

VISIONS, 36.57-58 
Suggp.stion. 3293 
VISITORS, 36.59 
VITALITY, 3661-62 
Egypt, 983-84 
Environment, 1041 
Forces, 1304 
Germs, 1306-67 
Organization, 2475 
VIVIDNESS, 3663 
VOCABULARY. 

Language, 1818 
VOLCANO, 3665-70 
Agent, 107 
Atmosphere, 267 
Combination, .5,53 
Controversy, 649 
Cycles, 717 
Danger, 721 
Depths, 779 
Difference, S23 
Elements, 996 
lOlcctricitv, 089 
Fire, 1241 
Forces, 1,301 
Gla.ss-making, 1382 
Good, 1392 
Herculaneum, 1477 
Instability, 1694 
Knowledge, 1794 
Lighthouse of Med- 
iierranean, 1949 
Minerals, 2214 
Mountain, 2273, 2278 
Mystery, 2,33;3 
Nature, 2.367, 23S2, 
2391 

Pa.st, 2517 
Power, 2680 
Reconls, 284.5 
Rocks, 2935 
Shells. 3097 
Shower. 3101 
Skeleton. 3117 


VOLCANO, 

Spun-glas8, ;H92 
Winds, 3743 . 

(.See also Earth- 
quake; Lava; 
Mountain.) 
VOLCANOES. ,3671-7.3 
Dust. 919-21 
Eruptions, 1079-81 
Extremes, 1170 
Fable, 1177 
Fish. 1247-48 
Harmony, 1438 
Hawaii, 1444 
Martyrs, 2090 
Mass, 2092 
Metals, 2156 
Myth(»logy. 2342 
Nature. 2362 
Obstacles. 2440 
Peaks, 2.529 
Peril, 2.5.55, 2558 
Phenol!. ena, 2582 
Pitch-lake, 2604 
Plants, 2619 
Precision, 2709 
Problems. 2740 
Itepo.se, 2.S7G 
Sea. 3023 
Steam-jpt.s, .322.5 
Stromboli, 1949 
Sun. 3297 
Trail. 3484 
Uniformity. 3512 
(See also Mountains.) 
VOLITION, .3674 -77 
Adju.stment, 77 
Alcohol. 132. 141 
Anim.als, 17,? 
Attention, 283-84 
Automatism. 29.5-97 
Choice. 490-92 
Compulsion, .572 
Di.st faction, 881 
Enjoyment, 1023 
Environment, 1036 
Jjfe, 1907 
Memory, 21.50 
Mr)tive, 2270 
Movements. 2288-91 
Plan, 2609 
Pow'er, 26.56 

Spon t aneousness , 
318.5-86 
Time. 3437 
(See also Will.) 
VOYAGERS, .3678-80 

w 

WAKEFULNESS, .3682 
WAKING, 

Time, 3440 
WALKING, .3683-84 
Endowment, UK)4 
WAR, 3686-89 

Gonquc.st, 592, .594 
Dancing, 719 
Folly, 3688 
Necessity, 2.398 
Struggle, 3258-67 
WARFARE, 

Ants. 20.3 

Life. 1875-70, 1914 
MismIos, 2225 
WARNING. 

Animals, 168, 
Danger-signals, 722 
Death. 737 
Failure, 1191 
Fear, 1214-15 
Thoughtlessness, 3427 
Victim, .3644 
WASTE, 3691-96 " 

Blood, 378 
De.serts, 781 
Energy, 1019 
Excess. 1128-29 
FoimI, 1276 
Repair. 2874 
Seeils, 3041 
Utilization, 3588-89 
Value, .3596 


WASTING, 

Continents, 628 
Strength, 3254 
WATCHFULNESS, 3697 
WATER, 3698-3711 
Ad.aptation, 59-61 
Agency, 104 
Alphabet of geology. 

Atmosphere, 275 
Bacteria, 304 
Bacteriology, 306 
Blackness, 375 
Blossoms, 383 
Certainty, 449 
Change, 472 
Con.^tancy, 616, 618 
Controversy, 618 
Difference. 821 
• Disintegration, 867- 
68 

Electricity, 988-90 
Energy, 101.5-16, 
1018 


Erosion, 1049 
Expansion, 1133 
Experiment, 1147 
Extremes, 1172-73 
Flood, 12.59-60 
Force, 128.5. 1292, 

1295 

Formation. 131.3 
Freezing, 1329-32 
Heat, 1454 
Ice, 1.529-43 
Influence, 1069 
Life, 1898 
Light. 1945 
M pa.su re, 2125 
Minerals, 2213 
Motion. 2260 
N at lire’s paradox, 
2387 

Nature’s purifier, 
2390 

Ocean, 2143-49 
Penetration, 2534 
rollution, 2645 
Pressure, 2720-22 
Protection, 2772 
Rain, 2821 
Rainbow. 2822 
Rivers. 2924-27. 2929 
-3t) 

Roots, 2938 
See<l-(lisper.sal, 3038 
Snow, 31.32 
Solids, 3143 
Transparency, 3478 


“WATER OF LIFE,” 
.Spirits, 3182 
WATERS, 

Land, 1809 
Mammalia, 2014 
Man. 2066 
ITnion, .3523 


WAVE, 

Life, 1903 
Shock. 3f)08 


WAVES, .3712-17 
Beauty, 339 
Caverns, 442 
(Yange, 458 
( olor, 539-40 
Colors. 544, 549 
Correspondence, 670 
Earthquake, 9.54 
Extension, 1160 
Fonnatioii, 1.313 
HviM)thesis, 1.528 
Light, 1927, 1930. 

1947 

Minuteness, 2216 
Oak, 2432 
Obstacles, 2441 
Particles, 2510 
Rocks. 2934 
Sea-i^aN’Cs, 3026 
Silence. 310.5-06 
Sound. 1353-54 
Twinkling, 3505 
Water, 3708 



TOPICS WITH CROSS-REFERENCES 
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WEAKNESS, 

Alcohol, 140 
Union, 3524 
Survival, 3338-39 
Will, 3740 
WEALTri, 

CoriHciousnoss, 604 
* Desire, 791 
I Discovery, 855 
Earthquakes, 957 
Environment, 1032 
Impulse, 1605 
Science, 2970 
WEAPON, 

Bow, 395 
Survival, 3340 
WEAPONS, 3719-21 
Arts, 239 

Extermination, 1103 
Fables, 1178 
Tools, 3444 
(S3e also BnoNZKAfjK-, 

I HON ; Metals; 

Stone Age; Wah.) 
WEAVING, 3722-23 
Antiquity, ?00 ^ 
Industry, 1644* 
Women, 3757 
WEEDS, 

(Miecks, 484 
Power, 2664 
Results, 2903 
Spread, 3189 
WEIGHT. 3724-25 
Atoms, 279 
Experiment. 1149 
Pressure, 2720-24 
Seales, 2900 
WEEK. 

Antiquity, 191, 197 
WELFARE, 

Civilization, 508-09 

WELLS, 

Experiment, 1147 
Pollution, 2615 
Springs, 3191 
WHALE, 

A(la!>tation. 61 
WHEELS, 3726-27 
WHIRLPOOL. 

Waters, 3710 
Waves, 3714 
WHIRLWIND, 3728 
WILD BEAST, 

Sympathy, 3350 
WILDERNESS, 3729 
Ostrich. 2492 
WILFULNESS. 3730 
WILL, 3730-40 
Action, 22. 29 
Alcohol, 140-41 
Belief, 357 
Character, 482 
Choice, 490-92 
Conscience, 595 
Cont ri V ance . 647 
Decision, 745 
Deliberation. 756 
Emotion. 1001-02 
Errors, 1076 
Failure, 1192 
latalisrn, 1209 
Feeling, 1217-19 
Forces, 1299 
Frenzy, 1333 
Intemperance, 1731 
Man, 2018 
Memory, 3087 
Mimicry, 2180 
Morality, 2242-2246 
Motive, 2270 
Nature, 2358, 2371 
Resolves, 2883 
Right, 2921 


WILL, 

WOMAN, PRIMITIVE, 

Variability, 3601-U2 

Invention, 1753 

(See also Volition.) 

Manufacture, 2082 

WIND. 3741-43 

Music, 2302 

Aeronaut, 96 

Pottery, 2051-52 

Bloom, 382 

Sewing. 3089-90 

Disintegration, 867 

Taste, 3358 

Erosion, 868, 2685 

Work, 3769-70 

Insect.s, 1688 

(See also Man, Prim- 

Invention, 17.57 

ITIVE.) 

Power, 2685 

“WOMAN’S REASON,” A 

Seed-dispersal, 3034 

Memory, 2147 

Wilderness, 3729 

WONDER, 

Witcli-gra.ss, 3748 

Star. New, 3196-97 

WINDS, 

WONDERS, 3758-62 

Atmosijhcre, 269 

Extravagances, 1169 

Alyths. 2.345. 2351 

WOOL, 

Sources, 315G 

Radiation. 2819 

WINE. 3744-45 

WORD, 3703-64 

WINES, 

“WORD OF HONOR,” 

Flav»)rs, 1257 

Mathematics, 2111 

WINGS. 3716 

WORDS, 

Adjustment, 74 

1 ..angu age , 1813-15 

Appendages, 215 

Recitation, 2834 

Birds, 372 

WORLD, .3773 -78 

l.oss, 1992 

('hance, 452 

See<l-(lisi)ersal, 3037 

C'onsistencv, 015 

Swiftness, 334.5 

Creation, 681-93 

WINKING. 

Evidence, 1088 

Body. 392 

F’xtension, 11.59 

WISDOM, 3747 

Facts, 1185 

Selection. 30.53 

Nerves. 2409 

WITCHCRAFT, 

WORLD. EXTERNAL, 

Superstition, 3322 

WITHHOLDING, 

Sensations, .3064 
WORLD, OLD, 

Contrast, 636 

America. 1.5.5 

WITNESSES. 

WORLD. SPIRITUAL, 

Conflict, 589 , 

Adjustment, 76 

WOMAN, 3749-57 

WORLDS, 3779-83 

Amiquity. 200 

Ast ronomy , 202 0.3 

('heupening, 483 

Life. 1890 

Cookery, 652-56 

Star-clusters, 3198-99 

Cooking. 6,55- 

1 Space, 3157 

I)ome:,ticitv, 901 

WORLDS, OTHER, 3775. 

Family, 1200-1203 

3778-8,3 

Fire, 1231 

Bodies, .386 

Food. 1272 

Visible, 3050 

Freedom, 1323 

WORMS, 3784-85 

Indu.'*try. 1014 

Beauty, 318 

Intemperance, 1731 

Buihlings, 411 

Laini)s, 1807 

Intelligeneo, 1718 

Language, 1835 

Life, 1896 

Leaven. 1808 

Mind, 2197 

Loss, 1990 

Mystery. 2310 

Love. 1905-97 

Power. 2655 

Man. 2023 

Seeil-dispersal. 30-10 

Monsters. 2237 

Soil. 3137 

Morality, 2247 

Stfuics. Buried. 3236 

Nursery. 2430 

Touch, 3446 

Peace, 2528 

'rransformation, 3466 

“ Pepper-pot 25.30 

WORK, 376,5-73 

Savjige<. 2958 

Agency, U)l 

Sex, .3091. 3094 

Agent. 106 

Skins, 3121 

Ants. 207-08 

Tasks, 3.350 

Chemistry, 486 

Temperance. 3.370 

Energy. 1011-21 

(See also Child; 

Genius, 1346-47 

(^Ihtldhood; Child- 

Interest. 1735 

ren; Education; 

Labor, 1802-03 

Home; Infancy; 

Loss. 1993 

M A T K R N 1 T y ; 

Machine, 2001-05 

Mother; Moth- 

Nature, 2374 

K K IT o o D ; Moth- 

Sewing. 3089-90 

ers.) 

Sleep, 3128 

WOMEN, 

(See also Energy ; 

Color-blindness, 542 

Force ; 1 n dustr y ; 

Seclusion, 3027 

Labor; Mechan- 

Weaving. 3722 

WOMAN. PRIMITIVE, 

ic.) 

WORKINGMAN, 

Agriculture. 124 
Anticipations, 187 
Community. 559 

Artisan, 23.5 

Child labor, 1515. 

1805 

Cookery, 652 

(See also Industry; 

Cooking. 656 

Labor; Mechan- 

Fire, 1231 

ic.) 


WORSHIP, 

Cats, 499, 898 
Dogs, 898 

Idols, 2435.3021,3435 
Infinity, 1655 
Matter, 2113 
Sacrifices, 2943 
S:*rpents, 2493 
Sun. 149, 198, 2980, 
3757 

(See aUo Idolatut; 
Religion.) 
WORTH, 

Preciousness, 2703 
Utility, 3573-87 
WOUNDS, 

Discovery, 849 
Germ-theory, 1364 
(S?e also Anajsthet- 
IC8 ; B ACT E It I a ; 
Cleanliness; Dis- 
infkction; Gener- 
ation, Spontane- 
ous; Germs; IIos- 
PTTALs; Lockjaw; 
Surgery; Tetan- 
us.) 

WRITING, .3789-92 
Civilization, 499 
Idea'*, 1547 
Language. 1816 
Reproduction, 2879 

Y 

YIELDING, 3794-95 
Disaster, 840 
Earthquake.'., 958 
Union, 3524 
YOUTH. 3793, 3796-97 
Criminals, 098 
Habit. 1426 
Perfection, 2548-50 
Rever.'sion, 2913 

z 

ZERO, ABSOLUTE, 

Space, 1461 
ZERO-SIGN, 3798 
ZONE, 

Brain, 397 
ZONES. 3799-80 

(’ivilization, 507 
Difficulty . 830 
Labor. 1S02 
Severity, 3088 
ZOOLOGY, 

Convergence, 650 
Development, 813 
Errors. 1058, 1070 
Exploration. 1156 
Myths. 2346-49 
Romance . 2937 
Science, 2967 
Versatility, 3641 
(See also Adaptation; 
Animals; Biology; 
Birds; Change; 
Color; Death; En- 
vironment; Evo- 
lution; Extermin- 
ation ; Extinction ; 
Food; Geology; 
Habitat; Life; 
Mimicry; PaoTE^- 
T i o n ; Selection ; 
Species; Struggle 
FOR Life; Varia- 
tion; Varieties; 
Variety.) 


PROPER NAMES AND TECHNICAL TERMS 


A 

AAR, 678, 1921 
ABASSID]^,2977 
ABEL, Prof. Niels Henrik, 
1292 

ABIOGENESIS, 1371 
ABUL-HASSAN, 257 
ACADEMIE FRANCAISE, 
1403 

ACADEBfY DEL CIMEN- 

Trt 

ACADEMY, French. 17 
ACOSTA, Jose de, 694 
ADAM, 363 
ADAM& John, 854 
AEGEAN Sea. 2442, 2825 
.SOLIAN Isles, 2351 
JEOLUS, 2361 
iETNA, 336, 3974 
AFRICA, 39. 505. 816, 833, 
1030, 1173, 1227, 1981, 
1999, 2040, 2176,2647. 
3226, 3256. 3370 
AFRICA. Central. 2811 
AFRICA, South. 233, 1713 
AFRITE, 2920 
AGASSIZ, Jean Louis Ro- 
dolfe, 65. 190, 1144, 

1169, 2520.2546. 2665, 
2842, 3751 

AHTS of North America, 
677 

AILLY, Cardinal Pierre d’, 
764 

AIRY, Sir Geo, Bedell, 
1645 

ALABAMA, 2272 
ALADDIN’S LAMP, 2920 
ALANI, 310 ' 

ALASKA. 317, 1308, 1537, 
2282 

ALBERTUS MAGNUS,315. 

703, 3329 
ALCORAN, 2464 
ALCYONE, 619 
ALDEBARAN. 546. 2908 
ALEMBERT, Jean le Rond 
d’. 2.56 

ALEXANDER the Great, 
2151,2300,2987. 
ALEXANDRIA, 3016 
ALGOL, 726, 2500 
ALGJE, 2534 
ALGONQUIN, 3647 
ALHAZEN, 1125, 1320, 

2075 

’’ALLIGATOR,” The, 959 
ALPACA, 2823 
ALPHA CENTAURI. 1373 
ALPINE Peaks, 3123 
ALPS, 240, 299 , 316, 475. 
539, 956, 1117, 1144, 
1380, 1447, 1542, 1769, 
1945, 1985, 2016, 2470, 
2560, 3195, 3388, 3697, 
3708 

ALTONA, 466. 

ALTYRE. 3761 
ALUATES, 2420 
AMANITA Muscaria, 2542 
AMARANTHUS Albus, 
4259 

AMAZON, 1126, 1677, 

180^2493, 2520 
AMBOYNA, 2178 
AMERICA, 548. 751, 833. 
860. 1171, 1510, 1616, 
1945, 1981,2133, 2492, 
2630, 2665, 2960, 3370, 
3444.3727 


AMERICA. (See also 
North America, South 
America^ 

AMERICA, Tropical, 1031 
AMERICAN Indians. 3285 
AMIDON, Dr. R. W., 2294 
AMCEBA. 32. 446 
AMOY, 825 

ANABLEPS Tetrophthal- 
mus, 65 

ANAXAGORAS. 1084 
ANAXIMENES, .3626 
ANDAMAN Islands, 1269 
ANDAMANESE, 228, 2958 
ANDES, 240, 657, 640, 
1030, 1247, 1502, 2362, 
2520, 3107 

ANDES, Peruvian. 337 
ANDROMEDA, 1576, 2494 
ANGHIERA, Petro Mar- 
tire d’, 2926 
ANGLES. 1497. 
ANGOULiME,Ducd’,21 1 1 
“ANIMAL MOUNDS.” 959, 
2271 

ANIO. 1259 
ANNELID^ 712 
ANOPLOTMRIUM, 3485 
ANTARCTIC Continent, 
323 

ANTARCTIC Seas. 352 
ANTARES, 546 
ANTIGUA. 956 
ANTILLES. 956. 1771 
ANTIPODES. 363 
ANTISANA, 39 
ANTISANA. Cavern of, 
1502 

AQUITANU. 2862 
APPOLLONIUS of Perga, 
251 , 256 
APTERIX, 70 
APURE River. 1771, 2854 
ARABIA, 1031 
ARABIAN Nights, 1346 
ARABS, 219, 624, 1125, 
1320,2109, 2401, 2.543, 
2811, 2965,2972, 2977, 
3016 

ARAGO, Dominique F., 
257, 1351, 1465, 3497, 
3505 

ARATUS, 2.58. 2633 
ARCHIMEDES, 256, 1690. 
1693. 2108 

ARCHIPELACK), South 
Indian, 1375 
ARCTIC Ocean, 2554 
ARCTIC Regions, 581, 
1173 

ARCTIC Seas, 352 
ARCTURUS, 546, 1790, 

2494, 3210 

ARGAND, Aim4. 1950 
ARGELANDER, Friedrich 
Wilhelm August, 3210 
ARGYRONETA.The. 1704 
ARISTARCHUS of Samos, 

■ 218 

ARISTILLUS. 257 
ARISTOLOCHIA, 1375 
ARISTOTLE, 218, 219, 545, 
624, 931, 1071, 1072, ! 
1149,1322, 1395, 16:i8, 
1921,2300, 2370,3146, 
3646 

ARKWRIGHT. Sir Rich- 
ard, 574, 1044, 17.54 
ARNOLD, Matthew, lOOl 
ARPINUM, 1670 i 


ARREST, Heinrich Lud- 
wig d’, 2122 

1 , 2573, 3757 
ASBJORNSEN, Peter 
Christian, 3213 
ASIA. 310,833, 1737, 1981, 
2774 

ASIA, Central. 2484 
ASIA Minor, 956, 2442 
ASIA, Northern, 2375 
ASIA, Southern, 2203 
ASSYRIA, 3233 
ATABAPO River, 2493 
ATHENA, 2207 
ATHENS, 583, 2300 
ATLANTIC Ocean. 93, 375, 
8.56, 1877 , 2176, 2449, 
2520, 2720, 3226,3708 
ATLAS, 619 

ATURES, Cataract of , 32 1 
AUDUBON, John James, 
2932 

AUGSTROEM, 3168 
AUGUSTINE. St., 151 
AUSTRALIA, 233,381 , 505, 
825^ 1691, 2340. 2543. 
3166, 3226 

AUSTRALIANS. 1237, 
1713 

AUVERGNE, 3512 
AUZOUT. Adrien, 1136, 
3210 

AVERNIAN Lake. 1177 
AVES, 3570 
AYRTON. W. E., 557 
AZORES, 1771, 2578, 3743 
AZTECS, 3468 

B 

BAlit^ Bay of, 3401, 3609 
BABINET. Jacques, 1061 
BABYLON, 251 
BACHE, Dr. Alexander D., 
856 

BACON, Francis (Lord), 
552, 693, 1051, 1143, 
1636, 1795, 2387,3473, 
.3510, .3574, .3631 
BACON, Roger, 315, 1125 
1931,2075, 3329 
BAER, Karl Ernst von, 
650 

BAGDAD, 2109 
BAHAMA Islands, 2926 
BAIN, Alexander, 3148, 
3573 

BAIRD, I’rof. Spencer F., 
2347 

BAJADA (South America), 
1314 

BAKER, Inspector, 483 
BAKER, Sir Robert B., 
1329 

BALABAC, 825 
BALONDA, 637 
BALLANTilfE, John, 
3489 

BALLARD, Dr.. 2899 
BALTIC, 1870, 3038 
BALTIMORE, 508 
BANDA Seas, 1940 
BANKS of Newfoundland, 
2926 

BARBADOS, 956, .3743 
BARBARIANS, 3288 
BARRANDE, Joachim, 
25.53 

BARROW. Sir John, 3786 
BARROWS, Prof., 702 


BARTHOLDI, Frdd4rio 
Auguste, 2516 
BASA^ 940 
BASHEES, 825 
BATH, 2904 
BATHANARIUS, 151 
BAUMAN, Nicholas, 3288 
BAVARIA, 8 
BAY OF BENGAL, 3493 
B E C Q U E REL, Antoine 
Cesar, 988 

BEDDARD, Prof. Frank 
Evers, 1261 

BEEC^HEY, Sir Frederick 
W.*, 1770, 2950 
BEETHOVEN, Ludwig 
von, 3359 
BEHUT River, 444 
BEL ALP, 2470 
BELL, Thomas, 709 
BELL, Alexander G.. 2916 
BELZONI, Giovanni Bat- 
tista, 2950 
BENARES, 237 
BENDANT, M.. 2668 
BENGAL. 1329, 3024 
BENNEN, 2993 
BEN NEVIS, 2876 , 3245 
BENTHAM, Jeremy, 1335 
BENTHAM, George, 2664 
BENTHOS, The. 167 
BERKELEY, George, 3355, 
3526 

BERLIN. 1005,2610,3215 
BESSEL, Friedrich Wil- 
helm, 261, 456, 1631, 
2653 

BIOGENESIS, 1371 
BIOLOGY, 2748 
BIOT, Jean Baptiste, 1063 
BIRMINGHAM (England), 

1758 

BIRMINGHAM, John. 583 
BLAGDEN, Sir Charles, 
1008 

BLAKE.Prof . Francis , 3463 
BLASIUS, Professor. 3697 
BLUEMts. (Jamaica). 2279 
BLUMENBACH, Jean 
Frederick, 3535 
BOBOLINK. 1677 
BOHEMIA, 649 
BOKHARA, 1031 
BOND, William Cranch, 
1059 

BONIFACE, Archbishop, 
363 
BONN, 2709 
BONNET, Charles. 2428 
BONNEVILLE, 460 
BONNE Y, Professor, 921 
BONPLAND, Aimd, 1469, 
2690 

BOOTES. 1790 
BORNEO, 524, 825 
BOSCOVICH, Ruggiero G., 
976 

BOSTON, 502. 2665 
BOUSSINGAULt, M., 2666 
BOYLE, Robert, 544 , 548, 
2258, 3387,3391 , 3398 
BRACHiOPODS. 890 
BRADLEY, James, 1,2547, 

BRANDON (England), 
1717,3120 . , „ 

BRANDt. Prof. „Jean 
Frederick de, 1267 
BRASSICA Oleracea, 1607 
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BRAZIL, 1126, 1269.1306, 
1713, 1999, 3074 
BRAZIL, Ontral, 2620 
BRENRTJS, 309. 
BRESLAU, 3032. 
BREWSTER, Sir David, 
1160, 3505 

BREYTENBACK, Bern- 
hard von, 1364. 
**BRIDE 01^ LAMMER- 
MOOR,»» 3489 
BRIDGMAN, Laura, 3104 
BRIENZ. 3594. 

BRISTOL, 1662. 

BRISTOL Bay, 1807. 
BRITAIN, 458. 741. 
BRITISH ASSOCIATION of 
GlasRow, 3761. 
BRITISH COLUMBIA. 
2133 

BRITISH Isles, 2176.2876, 
3165 

BRITTANY, 1926 
BRITISH MUSEUM. 983 
BROADBENT, Sir Wm., 
623 

BROCA, Prof. Paul, 1716 
BROCKEN, 2690 
BROOKE, I.ieut. John Mer- 
cer, 2170 
BROOKLYN. 502 
BROOKS, W. K., 3327 
BROSSES, Charles de, 1227 
BROUGHAM. Lord Henry. 
1351 

BROWN, Dr. Thomas, 2118 
BROWN UNIVERSITY, 

3463 

BROWNE, Dr. W. A. F.. 
1479 

BROWNING, Robert B.. 
1001,2609 

BROWN-SEQUARD. Dr. 

Charles Eaouard, 1485 
BRtJCKE, Ernst Wilhelm, 
2510 

BRUDZEWSKI, Albert, 
530 

BUCK, Leopold von, 818, 
2472 

BUCHANAN, John Young, 
2722 

BtfCHNER, Prof. Max, 342 
BUCKLAND, Dr. William, 
3751 

BUCKLE, Henry Thomas, 
2123 

BUDA-PESTH, 1465, 2414 
BUDAEUS, Guillaume. 
1690 

BUdOS, Hcgy, 1177 
BUENOS AYRES. 898 , 2963 
BUFFON, George L. L. de. 

385, 1070, 1744 
BUNSEN, Robert Wilhelm, 
847 

BURCKHARDT, Johann 
Ludwig. 2543. 2950 
BURKE, Edmund. 2911 
BURNS, Robert, 2244 


CABOT, Sebastian, 3.551 
CADIZ, 9,56, 3215 
CiESAR, Julius, 1312, 3574 
CAILLETET. Louis Paul. 
2856 

CAIN, Tubal, 1766, 
CALCUTTA, 3024 * 
CALIFORNIA, 1686, 1687 
1776, 2620 
CAMBRIDGE, 2795 
CAMBRIDGE (England), 
1766 

CAMBRIDGE (xMassa- 
chusetts). 2665 
CAMBRIDGE, UNIVER- 
SITY OF, 456 
CAMPANI. 2032 
CAMPANIA, 20.54 
CAMPI PHLEGRJEI,2904 


CANADA, 1165, 1463, 1535, 
1761, 1899 

CANADIAN Indians, 1751 
CANADIAN Pacihc Rail- 
way, 3476 
CANARIES, 2578 
CANARY l.slands, 818 
CANDOLLE, Augustin P. 

de, 110, 2776, 3259 
CANOPUS, 3215 
CAPE Oorrientes, 3720 
CAPE Natal, 816 
CAPE OF GOOD HOPE, 
2040, 2926, .3226 
CAPE TOWN. ,3211 
CAPE DE VERDE Is- 
lands, 1.5.55, 1877 
CARACAS, 1771, 2666 
CARDAN, Girolamo, 1690 
CARIBBEAN Sea, 2493, 
2926 

CARIES, 2694 
CARLYLE, Thomas, 1351, 
212.3 

CARNEADES of Gyrene, 
1690 

CAROLINE Archipelago, 
225, 3319 

CAROLINE Island, 2741 
CARPENTER. Dr. Wm. B. , 
1897, 2475 

CARGUAIRAZO, Mt., 1248 
CARTHAGE, 2485. 3497 
CARTHAGINIANS, 3226 
CARTWRIGHT. Edmund, 
1044 

CASCADE Mts., 2.306, 
2924 • 

CASSINI, Giovanni D., 
255 2790 

CASSIOPEIA, 620, .3223 
CASSIQUIARE River, 321, 
2493 

CAST. 3261 
CASTOR, 546 
CATANIA. 2502, 2845 
CATLIN, George, 9. 3647 
CAUCASUS Mountain.s, 
3195 

CAUCHOIX (Cauchy), 
Augustin Louis, 2565 
CAUER INSTITUTE (Ger- 
many), ,3014 

CAVENDISH, Henry, 1071 
CAVOUR, (’ount Camillo 
Benso, 1010 

CEDAR DEODWARA, 444 
CEDRUS DEODARA, 444 
CELEBES. 825 
CENTAUR, 3209 
CENTAURI, 3618 
CENTRAL AMERICA, 978, 
1390, 1677, 2174, 2694 
CEPHEUS, 1790 
CEPHISUS. 2343 . 

CERES. 39 

CEYLON, 449, 2151, 2182, 
3209 

CHADBOURNE, P. A. . 1698 
CHALDEA, 347. 3393 
CHALDEANS. The, 1031 
••CHALLENGER.” 779, 
1894 

CHAMOUNI. 1117 
CHANCE. Bros. A Co.. Sir 
Jaines-Timmin.s, 1758 
CHANTREY, Sir Frances. 
l(K)8 

CHARLES II. 2984 
CHARLESTON, 2665 
CHASLES, Michel. 7.38 
CHAUX-DE-FONDS, 2.565 
CHEIRACANTHUS, 2567 
CHELSEA. 3292 
CHEOPS. Pyramid of, 614, 
3215 

CHLADNI. Ernst F. F., 
1063, 1621 

CHICAGO. 1022. 1463 
CHILE, 929. 1890, 2453, 
3140, 3640 

CHILOE, Island of. 1518 


CHIMBORAZO, Mt.. 921, 
1248, 1425, 1469, 1920, 
2884 

CHINA, 192,256,963, 1171, 
2007, 2085, 2647, 2732, 
2811,3226,3786 
CHINESE, 1760.2108,2401 
CHITTAGONG, 3024 
CHOLULA, 1621 
CHUSSULORGO, 1502 
CICERO, M. Tullius, 1322, 
3574 

CLAIRANT, Alexis Claude, 
256 

CLEMENT IV, 1663 
CLEMENT of Alexandria, 
3329 

CLEOMEDES, .546 
CLIFTON (England), 1652 
••COAL-SACK,” 2594 
COCCOSTEUS, 2567 
CODRINGTON, Sir Ed- 
ward. 2671 

COHN. Ferdinand J.. 2606, 
3032 

COGGIA’S Comet, 3219 
COL.®US of Samos, 2808 
COLERIDGE. Hartley, 296 
COLERIDGE, Samuel Tay- 
lor, 1192, 2888 
COLONOS, 2343 
COLORADO, 998, 1165, 
3189 

COLUMBIA River, 2016, 
2.320 

COLUMBUS, The Age of. 
315 

(XILUMBUS, Christopher, 
530,764,816,851,860, 
1672, 1616, 1666, 2133, 
2808, 3171, 3215, 3226, 
.3.551, 3727 

COMMERSON, Philibert . 
816 

COMTE. Auguste, 1.3, 261, 
724, 817, 834, 879, 

1024, 13.35, 1394, 2123, 
2248, 2456, 3399, 3507, 
3529 

CONN, Prof. Herbert W., 
623 

CONQUISTADORES. The, 
594, 859 

COOK, Captain James, 
11.55, 2472. 3089, 3100 
COPE, Edward D., 10.5.3 
COPENHAGEN, 861 , 1005, 
2354 

COPERNICUS, 85, 218. 
251, 257, 530, 1145, 
1,352, 1692, 2817, 3017, 
3393 

COPPERMINE River, 
2357 

CO()UIMBO, 3640 
CORDILLERAS. 1502, 
1899, 1920, 2203, 2320, 
2362, 3195 
CORDOVA. 2109 
CORNALIA, M., 696 
CORNU, 2547 
CORVIDiE, 3570 
CORNWALL, 57 
CORRIENTES, Cape. 3681 
CORTEZ. 1621 
COSEQUINA (Volcano), 
3107 

COTOPAXI, 921 , 1425 
COX. Charles, 2628 
CRATER LAKE, 2.306 
CROMARTY. 235 
CROMER, 1307. 3279 
CROMPTON, Samuel, 574, 
1044, 1754 

CROOKES. Prof. Sir Wil- 
liam. 847, 2682, 3587. 
3692 

CRUCIS, 3618 
CRYSTAL PALACE, 1561 
CUBA, 1677 
CUCURITO Palm, 321 
GUMMING, l.ady Gordon, 
37.51 


GUMMING, Sir William 
Gordon, 3761 
CUNDINAMARCA, 92 
CUSHING, 1768. 2.302 
CUSS, Nicholas de, 218 
CUVIER. 160, 1058, 1070, 
2842, 3269 
CUVIER, M. F., 1706 
CYCLOPS, 194 

D 

DACOTAHS, 194 
DAGUERRE, Louis J. M., 
1797 

DAKOTA. 1165 
DALMATIA. 2626 
DALTON, John, 636, 1574, 
3653 

DAMARAS, 1713 
DAMPIER, William. 816 
DANA, J a m e s D w ig ht, 
1444, 3641 

DANIELL, John Frederick. 
12.53 

DANISH Archipelago, 2063 
DANUBE, River, 2300 
DARIUS, 2238 
D*A RREST (See Arrest. ) 
DARWIN, Charles Robert, 
214,282,431.468,730, 
767, 784. 925, 1034, 
1214, 1216, 1312, 1692, 
2340, 2489, 3039, 3060, 
.3051, 3252, 3327, .3608 
DARWIN, Erasmus, 2945 
DARWIN, G. H.. 1245 
DAVID. 858 

DAVIS. Edward H.. 3594 
DAVIS, Doctor D.S.. 1652 
DAVY, Sir Humphrey, 
362, 449, 1064, 1351, 
1574, 1709, 1797, 2940, 
3014 

DAWKINS. Prof. D.. 360 
DEATH'S-HEAD MOTH, 
1139 

DEINORNIS, 70 
DE LACOUPERIE, 192 
DELFT, 841 
DEMETRIUS, 956 
DEMOCRITUS, 2464 
DE MORGAN, Prof. Au- 
gustus, 880 

DENMARK, 441,861.1800. 
2016, 2025, 2065, 2910, 
3468 

DENT BLANC. 435 
DENZA, Father. 1135 
DEPARTMENT OF AGRI> 
CULTURE, 1686, 1687, 
2903 

DE OUINCEY. Thomas, 
.595, 1653 

DESCARTES. Ren6, 392, 
1068, 1180, 2075, 2094, 
2114.2969,3682 
DE SOTO. .3453 
DESTUTT-TRACY, An- 
toine L. C., 2428 
DEUCALION. Flood of. 761 
••DE UTENSILIBUS,”2084 
DEUTERONOMY, 2535 
DEVILLE, Henri Saint- 
Claire. 28,56 
DEVONIAN, 2876 
DEWEY, L. H., 2903 
DIANA, 392 

DINOTHERIUM, The, 
2013 

DIPTERA, 1469 
DIODORUS, Siculus, 349, 
929 

DIOGENES of Apolloma, 
2161 

DIOSCORIPES, Pedanius, 
1320, 3016 

DODGE, G. M., 3370 
DOGGERBANK, 3597 
DOLLOND, John, 1069 
DOLOMEDES, The, 1704 
DOM, 435 

DONATI Giovanni B. 

3020 
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DON QUIXOTE. 1346 
DORDOGNE, 3089 
DORSEY, 2129, 3770 
DOVE, Prof. Heinrich W., 
3743 

DOWN. Dr., 1479 
DRACO. 1790 
DRAPER. Dr. Henry, 5-^8, 
2525, 3013. 3716 
DRIGG, in Cumberland, 
2668 

DRUIDS. 1390 
DSCHEBER, 1320 
DUJARDIN. Felix, 2606 
DUNCAN. Prof. P. M.. 

2534 

DUNECHT OBSERVA- 
TORY. 35.58 
DUTTON. C. K.. 2.306 

E 

EATON, Rev. E., 2672 
ECHINODERMATA, 712 
“ECLIPSE STARS,” 2500 
EDDA, 1595 
EDDYSTONE, 2432 
EDINBURGH REVIEW. 
1351 

EDISON. Thomas A.. 2016 
EDWARDS. Guillaume 
Frederic, 1274 
EGYPT. 109. 251, 765, 
1022, 1031. 1359. 1766. 
2412. 2647, 2650, 2605. 
3008. 3233, 32.35. 3726 
EGYPTIANS. The, 194, 
load, 2108 

EHRENBERG, Christian 
G., 2606 
ELECTRA.619 
ELISHA, 1766 
ELIZABETH (Queen), 
1981 

ELLIOTT, Charles Wyllys, 

1 7 59 i 

ELLIS, 2.387 

EMERSON. 339, 11.30, 

1350.2123, 2139, .3232, 
.3276 

EMPEDOCLES, 1084,1524 , 
3626 

ENCKE, .lohann F.. 3210 
ENGLAND, 505, 548, 796. 
1497, 17.54, 1700, 1981, 
2025. 2040, 2085, 2565, 
2703, 2774, 3194, 32.33, 
3312 

ENGLISH, 2957 
ENNIS. .John. 1162 
EOCENE Rocks. 3645 
EPICURUS, 578, 197.3. 
2464 

EQUATOR, 2176 
“EREBUS.” 3.52 
ERICSSON. .Tohn, 795 
ERSKINE, Captain. 1390 
ESKIMO. 49. 559, 677, 
1173, 1751, 1807, 2957, 
3089, .3090 

ESKIMOS. 3285, 344.3 
ESQUIMAUX (See Kskt- 

MO.) 

ESTERHAZY VON GAL- 
ANTHA, Prince Niko- 
laus Jo.seph von, 1872 
ETNA. Mt.. 18.36, 1920. 

2342, 2517. 2719, 3.59.3 
ETRUSCANS. 349 
EUCALYPTUS, 110 
EUCLID, 2108 
EUDOXUS, 258 
EULER, Leonard, 256, 
1947 

EUPHRATES. 2811, 2825 
EURIPIDES. 2008, 2343 
EUROPE. 39, 443, 501, 
856, 1071, 1733, 1981, 

' 2016, 2060,2073. 2108, 

2176, 2354. 2646, 2825 
EUROPE, Ancient, .309 
EUROPE, Central, 3621 
EUROPEANS. 3288 
EUSEBIUS, 626 


I F 

FABRE, 1697 
FAIRBAIRN, Sir William. 
2267 

FARADAY. Michael. 362, 
991, 1283, 1288, 1351, 
1574, 1755 2857, 2940. 
2993. 3110 

FAYE. Hervd A. E. A.,497, 
2434 

FEEJIANS. 1390 
FELDHAUSEN. 3211 
FERDINAND (King). 1579 
FER6. M., 3519 
FERMAT. Pierre de, 2812 
FERRIER, David, 2294, 
3162 

FICHTE, Johann Gottlieb, 
2123 

FIJI. 1030 

FINGAL'S CAVE, 224 
FINSTER-AARHORN. 618 
FINSTER-AARSCHLUC T. 
678 

FISHER, Dr. A. K.. 24.52, 
2769 

FISKE, John. 1910 
FITZROY. Robert, 925. 
.3310 

FIZEAU, Hippolyte Louis. 
2547 

FLORENCE. Alabama, 
0072 

FLORENCE. Italv, 2.387 
“FLORENTINE Experi- 
ment,” 2387 ^ 

FLORIDA, 1463, 1677 
FLOURENS, Marie Jean 
Pierre. 3162 
FOL., 2.59.3 

FORBES, Prof. James, 1 1 14 
FORBES, O. H..407 
FORD. Richard, 2348 
FORMOSA. 825 
FORSTER, George, 2368 
FORSTER. Profes.sor, 2795 
FORSYTH. 20.54 
FORT ST. ANNE, 3743 
FOSTER, Addison G.. 2215 
FOUCAULT, L<5on, 8.50. 

2.547 I 

FRACASTORO. Girolamo. | 
3404 

FRANCE, 1871,2040,2970, 
.3165, .3621 • * 

FRANKLIN, Benjamin. 
8.56 

FRAUENBURG, .5,30 
FRAUNHOFER, Jo.seph. 

621 , 2.505, ,3571 
FREIBERG. 290 
FREMONT’S Peak. 3679 
FRENCH, 3,54. (See also 
Fh.\n*<’K.) 

FRENCH ACADEMY. 1261 
FRESNEL, Angn.stin Jean, 
1062. 1,351, 1545 
FRESNO. Cal.. 1230 
FULGURITES, 2668 

G 

GALAPAGOS, A rchi pelage*, 
12!4 

GALAPAGOS Islands, 1896, 
.3180 

GALEN. 219 

GALILEO. 2.57, .531, 1043, 
104A, 114.5, 1149, 1.3.52, 

• 1931, 2032, 2114, 2532, 

2969. 2972, 37.39 
GALLE, Johann G., 11.35, 
3215 

GALLEGOS River, 926 
GALTON, Francis, 1713, 
.3.586 

GALVANI, Louis, 991 
GAMA. Vasco do. .5,30, .3.551 
GANGES. 39, 1.340, 1341, 
2.300, .320«J. 3474. 3493 
GARCILAS (Inca), 898 
GARDAR. 2808 


GARDEN OF EDEN, 2077 
GARRICK, David, 1578 
GASCOIGNE, William, 
2494, 3210 

GAUSS. Karl F., 8, 1118 
GAY-LUSSAC, M., 2884 
GEBER. Abu Musa, 485 
GEIKIE, Prof. Sir Archi- 
bald, 627 

GEMMELLARO, 2502 
GENESIS, 688 
GENEVA, 1742 
GEORGE. Earl of Crom- 
arty, 2374 
GEORGIA, 1379 
GERMAN Ocean, 1870 
GERMANO. Dr. Eduardo. 
1904 

GERMANY. 290. 730, 956. 
1871, 1915, 2970. 2991, 
.3014, 3038, 3165, 3197 
GETiE, 310 

GIANT’S CAUSEWAY. 221 
GIBBONS, Edward, 1739 
GIBRALTAR. 1132, 1376 
GILA, 17GS 

GILBERT. Sir Humphrey, 
2926 

GILBERT. William, 3387 
GILOLO. 82.5 
GLACIER Bav. 2219 
GLACIER DES BOSSONS, 
1607 

GLADSTONE. William 
Ewart. 1010 
GLASGOW. 3751 
GLOBIGERINA-OOSE. 775 
GLOBIGERINiE, 10 8 9, 
2169. .3197. .3432 
GLYPTOLEPIS, 3751 
GNEISS Motjufains, 2666 
GNOSTICS, 3776 
GOETHE, Johann W. von, 
619. 2123. 2768. 3288 
GOLDEN HORN. 3.597 
GOLGOTHA, 925 
GOLTZ, 2437 

GOMARA. Francisco Lopez 
<le. .594 

GOODYEAR. Charles 12 
GORKA, 310 
GOTTINGEN. 1064 
GOULD, John, 325, 1517, 
2629 

GRAMME, M., 7 
GRAND CASfON, 998 
GRAY’S INN. 2089 
GREAT BASIN. 1077 
GREAT Britain. 362, 13.57. 
1463 

GREAT LAKES. 9.56 
GREAT SALT LAKE, 340. 
1246 

GREECE, .333, 791, 2825. 
3235 

GREEK Commonwealths, 
791 

GREEKS. 336, .347, 807, 
1025, 1.524, 2108, 2109. 
2151, 2161. 234.3, 25.58, 
2,578. 2972, 3359 
GREENLAND. 581, 860. 

1379, 1.529, 2808 
GREENWICH. 16.31 
GRIMSEL, The, 2380 
GRINDELWALD. 84, 1921 
GRIMALDI, 3106 
GROTE, Ceorge, 10.38 
GROTTO DEL CANE. 272, 
1177 

GUADALQUIVIR, 2811 
GUANACO. 2823,. 
GUANAXUATO, 3151 
GUARANES. 62, 2815 
GUEVO UPAS, 1177 
GUIANA. 2520, 2971 
GUINARO. Pierre Louis, 
2565 

GUISCARDI. Professor, 
553 

GUIZOT, Francois P. G., 
681 


GULF OF MEXICO, 2176, 
2926 

GULF STREAM. 856,1417, 
2926, 3680 

GULICK, Rev. T. J., 4703 
GUNLIJORN. 2808 
GUTZLAFF. Karl, 3780 
GUYOT, Arnold Henry, 
2665 

GYMNOTUS, 12.50 

H 

HACHETTE, Jean Nicho- 
las Pierre, 2068 
HAECKEL, Ernst H.. 2020 
HAENKE Island, 3152 
HAFIZ. Muhammad, 234 
HAITI, 1579 
HALLE. 3147 
HALLER. Albrecht von, 
3519 

HALYS, 2825 
HAMILTON, Sir William, 
1545 

HAMLET. 2097 
HAN, Dynasty of, 2533 
HANDECK. 1049 
HANDEL, George Freder- 
ick. 3.359 
HANNO, 2485 
HANSARD, Rev. S.. 2140 
HARGREAVES. James, 
574, 1044, 1754 
HARVARD COLLEGE. 
10.59 

HARVEY, William. 841, 
1742, 2969 
HARTZ Mts.. 1564 
HAWAII. 1444,3192. (See 
Sandwich Islands.) 
HAWKSBEE, Francis 
310.5 

HAYDN, Jos<‘ph, 1872 
HAZELWOOD, 1.390 
HEAD, Sir Francis Bond, 
1405 

HEARNE, Samuel, 2357 
HEBREWS. 1025, 1766 
HEBRIDES. 26.50, 2926, 
.3512 

HEGEL. George W. F.. 
1036 

HELLENES. 1790. (See 
also Gklkks.) 
HELMHOLTZ. Herman 
Ludwig Ferdinand von. 
633, 700, 1351. 1361. 
1592, 1958, 2384, 2.544, 
2602. .3060 

HENRY. Joseph. .362. 542. 
988, 1.3.30, 1562, 1660. 
1661, 17.52, 1755, 1951, 
2155. .3013 
HEPIIiESTUS, 2.342 
HELLESPONT, 2.300 
HERACLEA. 2008 
HERBART, Johann F.. 
1598, 3148 

HERCULANEUM. 721. 
1081, 1477-78, 2002, 

2558 

HERNANDEZ, Frnncisc.*, 
594 

HERODOTUS, 260, 929. 
13,59, 2473 

HERRERA. Antonio de, 
1579 

HERRITZWADT, 168.5, 
3197 

HERSCHEL, Caroline, 
1.346 

HERSCHEL. Sir J.. 6, 427. 
1061, 1078, 1399. 1400. 
1482, 2371, 2693, 3203, 
3211, 3559,3695 
HERSCHEL. Sir Williftin. 
10, 1.53, 345, 579, 1051, 
1066, 1073, 1305, 1346, 
1482, 1801, 1976, 2283. 
2,397. 2665, 2686. 2900. 
2908, 3168, 3207, 3011 
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HESIOD, 285, 1790,2535, 
3468 

HIGHGATE, 2089 
HIGHLANDS of Rosh* 
shire, 2374 I 

HIGHLANDS (Scotch), 
1644 

HILAIRE, M. I. G. St.. 
2348 

HILGARD, Prof. Julius 
Erasmu.s, 1687 
HIMALAYAS, 310, 444, 
3195 

HINDOOS, 2108 
HINDOSTAN, 310, 3024 
HIPPARCHUS, 85, 251, 
257, 285, 348. 619, 
1457, 3393 , 

HIPPOCRATES. 924, 1184 
HITZIG, Julius Edward, 
3162 

HOBBES, Thomas, 1609 
HODGE, Frederick Webb, 
1768 

HODGE, William R. A., 
2368 

HOLDEN, Prof. Edward 
Singleton, 2741 
HOLLAND, 841 
HOLY LAND, 2825 
HOMER, 598, 1690, 1790, 
2008. 2362. 2535, 3468 
HONG KONG, 825 
HOOD, Sir Samuel, 2671 
HOOKE. Robert, 544, 548, 
1068, 1084, 1136, 1180, 
1451,3134 
HOPKINS. 3416 
HORACE. 234 
H<StELDE L*UNI0N.1117 
HOUDIN, Robert, 69 
HOWE, Dr. Samuel G., 
1479, 3UH 

HOY, CHURCH OF, 709 
HUBER. Pierre, 1695 
HUDSON’S BAY COM- 
PANY, 1396, 2357 
HUGGINS, Dr. William, 
2525, 2637, 3029. 3202 
HUGO, Victor, 3183 
HULAGU, 257 
HUMBOLDT. Friedrich 
Heinrich Alexander, 
Baron von, 449, 951, 
2610, 2774 

HUMBOLDT. Wilhelm. 

Baron von. 2235, 2977 
HUME. David, 3148, 3526 
HUNGARY. 1872, 3512 
HUNTER, John, 160 
HUNTER, William, 2475 
HUTTON. Jamc.s, 374 
HUXLEY, Thomas Henry, 
160, 402, 10.58, 1070, 
1365, 2281, 2475, 2510, 
2797, 3050, 3608, 3774 
HUYG(H)ENS. 1084, 1947 
HYADES. 1790 
HYKSOS. The, 3215 


IBARRA, S. A.. 1248 
ICELAND. 860, 1334,2709, 
2808,3100 

ICHTHYOLITE, 1026 
ILIAD. 2535 I 

IMBABURU, Volcano of. 
1248 

INDIA. 145, 237. 524, 664, 
1361, 1524, 2151, 2533, 
2640, 3166 

INDIAN Archipelago, 2203 
INDIANS. 9, 65, 1391, 
1805, 2109, 2305, 2370, 
3089, 3321, 3453, 3647 
(See also Wood-In- 

DIAN8.) 

INDUS, River. 1579 
INTERLAKEN, 3594 
ION, 2008 

IONIC SCHOOL, 1084 
IPSAMBUL, 2950 


IRELAND, 583, 1077,2016. 

2926, 3165, 3512 
ISABELLA (Queen), 1579 
ISCHIA, 2367 
ISTHMUS OF PANAMA. 
3101 

ITALIAN Lakes. 1302 
ITALICUS. Silius, 316 
ITALY. 721, 1542. 2016, 
2085, 2108 


JAGUA Palm, .321 
JAMAICA, 1677 
TANSON, 726 

JANSSEN, Pierre Jules 
Cesar, 664 
JAPAN. 25.55, 2620 
JAPANESE. 3359 
JARDIN DES PLANTES, 
1465 

JARDINES DEL REY, 816 
JARURES, 2493 
JAVA, 825. 920. 1177. 

2182, 2273. 2555 
JAVIN, 1766 
JEREMAID. 1766 
JEWS, 2108 


JOB, 858 
JOHNS HOPKINS UNI- 
VERSITY. 3327 
JOHNSON, Dr. Samuel, 
1357 

JOSTEDAL. 140 
JOULE, .lames Prescott, 
614, 1166. 2125 
JUAN FERNANDEZ Is- 
land. 929, 1^.5. 3066 
JULIET. 1006 
JUNGFRAU. 382, 435 
JUPITER, 11,32, 1145, 

1437, 2364, 2494, 3368. 
.3403, 3631 
JURA, 2472, 3.309 
JUSTINIAN, 956 


K 

KAMCHATKA, 1.S71 
KAMMERBUHL, 649 
KANE, Elisha Kent, 1173, 
3321 

KANT, Immanuel. 392, 
2123, 3171, ,3387, 3403 
KANTH ACK, Professor . 
655 

KATAHDIN, 1378 
KAZWINI (Arab author), 
1310 

KEELING Atoll ,1110, 1770 
KENT (Knjrland), 110 
KENTUCKY. 751 
KEPLER, Johann. 85, 
251, 2.56, 571, 879. 
1044, 1125, 13,52, 1572, 
1.574, 2075, 2434, 2,568, 
2817. 2972, 3223, 3,322, 
3393, 3404, 3412, 3486, 
3499 

KERGUELEN Island, 2672 
KERRY Mts.. 1225 
KEW, 983 

KHASIA NUTS, 3493 
KILAUEA, 3192, 3666 
KILLARNEY, 1225 
KING. Philip Parker, 3100 
KIRCHHOFF, Gustav 
UolHjrt, 8,5. 621, 847. 
3.395. 3488 

KIRKWOOD. Professor, 
2433 

KITASATO, 202 
KJOKKENMODDINGS. 
861, 2063, 2066. (See 
also Shell Mounds 
in General Index.) 
KJOLEN FIELD, 140 
KLAMATH I.ake, 2306 
KLEIN, Dr., 2642 
KNAPP. 2215 
KOCH, Robert. 2390, 3596 


KOTZEBUE, Otto von, 
3319 

KOUOPHO,2007 
KOUPOUEES, 3647 
KRAKATOA, 920 
KUNTH, Prof. Karl S. von, 
2666 


LABOULLA, M . G aut ier , 
2348 

LACONIA, 2343 
LACTANTIUS, Firmianus. 

626, 3017, 3626 
LAGRANGE, Joseph Louis, 
1968 

LAING, Alexander Gordon, 
2.54.3 

LAKE CHELAN. 2.320 

COMO, 1945 

ERIE, 1496 

GENEVA. 016, 1920 

2924 

LAH0NTAN,331,460 

LEMAN, 1920. (See 

alsf> Lake Geneva.) 

MAGGIORE, 1945 

ONTARIO. 1496 

SUPERIOR. 1749, 

2357. .3685 

TAHOE, 3.30, 636, 

1945, 2306, 3706 
LALANDE, Joseph G. L. 

de, 579, 2.565 
LAMARCK, 1228 
LAMBERT, Johann Hein- 
rich, .3171 

LA METTRIE, Julien Of- 
• froy de, 3.526 
LAMY, Claude Auguste, 
847 

LANCASTER, Capt. James, 
1.570 

LAND’S END, 2560 
LANGE, Friedrich Albert . 
1973 

LANGLEY, Samuel Pier- 
pont , 6.3.3 

LANKESTER, Rav, 755 
LAPLACE, Pierre Simon, 

I Marqu ise de , 256 , 1 064 , 

1403, 1457. 1520, 2434, 
3223, 3.393. 3403, 3565 
LAPLAND, 3190 
LA PLATA, 820, 2181 
LA PLATA River, 1126 
LA RIVE, Auguste dc, 
2776 

LARTET, Professor, 3089 
LATHAM, Rol)ert Gordon, 
,35.35 

LAVOISIER, Antoine 
Laurent, 1063, 1071. 
1072, .3014 

LAWRENCE, Sir Thomas, 
32H 

LAWRENCE, Sir William. 
3535 

LEANING TOWER OF 
PISA. 1146 

LE CONTE, John, 1945 
LEEUWENHOEK, Anton 
von, 841. 2470 
LEGGE, James, 192 
LEIBNITZ, Gottfried Wil- 
helm von, 2316 
LEIPSIC, 2256 
LEITH (Scotland), 2709 
LENA River, 710, 1267 
LEO CONSTELLATION, 
22,5.1 

LEONARD, Adrian, 969 
LEPIDOPTERA, 2249, 
3679 

LES BRENETS. 2565 
LESLIE, Sir John, 1054 
LEUCIPPUS, 2464 
LEUCOCYTES, 2404 
LEVERRIER, Urbain Jean 
Joseph, 2741 
LEVITE. 3348 
LEWES, G.H.. 3111 
i LIAS, 1026 


LIBYAN Desert, 2685 
LIEBIG, Ju.stus von, 1067, 
1264 

LIMA. Peru, 1518, 2285, 
3377 

LINCOLN, Abraham, 10 10 
LINDLEY, John, 2664 
LINDSAY, 736 
LINNiEUS. Carolus (Karl 
von Linne), 80, 6.54, 
1070, 1439, 1576, 2620, 
3127 

LINYANTI. 637 
LIPARI Islands, 2342, 
2,351. 2440 

LIPPMAN, Gabriel, 3001 
LIRIS, The. 316, 1670 
LISBON, 956, 3283 
LISTER. Joseph, 517, 1364, 
2793 

LITHUANIA, no 
LITTLE BEAR. 2084 
LIVINGSTONE, David, 
160, 6.37, 1155, 2006, 
2498 

LLANOS, The, 2854 
LLOYD, Humphrey, 1545 
LOCHMIAS, The, 46 
LOCKE, John. 1451, 2209, 
2261, 2788 

LOCKYER, Joseph Nor- 
man, 993 
LOHLE, 2473 
LOMBARD, Dr. J. S., 

396 

LOMBARDY, 1.542 
LOM, 140 

LONDON, 1929, 1981, 2176, 
2880, 2982, 3766 
LONG ISLAND, 1992 
LORY, 3759 
LOUIS XIV, 2032 
LOUISIANA, 1463 
LOW Archipelago, 1770 
LOWELL. John A., 2665 
LUBBOCK, Sir John, 751 
(See also Avebury in 
Imlcx of Authors.) 
LUCAS, Dr. Prosper, 815 
LUCRETIUS, 578, 845. 

1312, 1,345 

LUTHER, Martin, 2097 
LUTKE, Feodor Petro- 
vitch, 225 
LYCEUM, 2300 
LYCURGUS, 791 
LYELL, Sir Charles, 57, 
977, 1309, 1314, 2665 
LYKEUM. 23(X) 

LYONS, 3309 
LYRA, 2637 
LYSANDER, 2161 

M 

MACEDON, 2300 
MACEDONIA, 929, 1921 
MACOS, 2493 
MADAGASCAR. 816 
MAGDALENA River, 1375 
MAGELLAN, Ferdinand, 
.530. 1691 

MAGELLANIC Clouds. 92, 
2637. 3215 

MAGNUS. Heinrich Gua- 
tav. 3014 

MAHTOCHEEGA, 9 
MAIDSTONE, 2645 
MAINE, 1378, 1379 
MALAYAN Regions. 3166 
MALCOLMSON, 3751 
I MALDIVA Atolls, 3250 
MANDEVILLE, Sir John, 
1354 

MANICH^ANS, 3776 
MANNING. Abp. Henry 
Edward, 1088 
MAQUIRITARES, The, 
2493 

MARASMIUS Oreades. 
3325 

MARCO POLO, 2811 
MARIUS, Simon. 531 ^ 
MARS. 546. 3403. 3499 
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MARSHALL Archipelago, 
3319 

MARSHALL Islands, 3250 
MARTIN, WiUiam, 3177 
MARTINEAU, Dr. James. 
615 

MARTINIQUE, 956 
MASSACHUSETTS. 3367 
MATILDA Atoll. 1770 
MATTERHORN. 470, 866, 
1321, 2605, 2814, 2880, 
3696 

MATTHEWS. Dr., 2129 
MAUDSLEY, Dr. Henry. 
2055 

MAUNA LOA, 1449 
MAYER, Johann Tobias. 
1064, 2162 

MAYER, Dr. Julius Robert 
von, 614 

MAYPURES, Cataract of, 
321 

MAXWELL, James Clerk, 
2384 

McCULLOCH, 3647 
MI^CANIQUE CELESTE, 
1064, 1403 

MECKLENBERG, 1737 
MEDITERRANEAN Sea. 
712, 1376. 1668, 1733. 
1949, 2134, 2633, 2898, 
3597 

Islands, 2016 

Telegraph Company, 

2761 

MEDUS/E, 712 
MEGATHERIUM. 1282 
MELLONI. M a c e d o nia . 
1005 

MELOCACTUS. The. 2944, 
3707 

MENAI Bridge, 1861 
MER D£ GLACE, 1344, 
1607, 1902 

MERCURY, 641, 2741 
MEROPE, 619 
MERRIAM. Dr. Clint on 
H.. 3570 

MESSENIA, 2343 
“METEORITES’* of Aris- 
totle. 931 

MEYRINGEN. 678 
MEXICO. 57. 1616, 1677, 
3151. 3226 

MEXICO. Southern, 640 
MICHIGAN, 1926 
MIDDLE AGES, 2578, 
3404 

MIDDLE STATES. 2174 
MILKY WAY, 2594, 3611, 
3614 

MILL. John Stuart, 397, 
910, 1491, 1636. 1607, 
2190, 3148 
MILVERTON, 79 
MILWAUKEE, 2305 
MIMOSA Scandona, 3038 
MINDANAO. 825 
MINNESINGERS. 2965 
MINNESOTA, 2215 
MINUCIUS, Felix, 494 
MIOCENE. 3512 
MIGUEL. 1839, 1904, 3374 
MISENUM, 1080 
MISSISSIPPI River. 1771, 
3511 

MOGULS. 851 
MOLINA. Juan I g n a cio, 
2347. 2453 

MOLUCCAS. The. 825, 
IG91 

MOLLUSCA,712 
MOMPILIE^, 2719 
MONCALima, 1135 
MONEDULA, The, 1682 
MONGOLIAN Steppes, 310 
MONGOLS, 310 
MONT BLANC, 435, 618, 
638, 1117, 1469, 1511, 
1920. 2449 
MONT PERDU, 1469 
MONT TOMBELINE. 765 
MONTANA, 1165, 1677 


MONTAN ARI, Geminiano. 
726 

MONTANVERT, 1902 
MONTE NUOVO, 1079, 
2904 

MONTE ROSA. 618 
MONTUFAR, Carlos, 1469 
MOUNT VULCAN, 1870 
MOZAMBIQUE. 816 
MOORE, Captain, 663 
MOREA, 929 
MOREAU, 2542 
MORETON Bay. 2543 
MORGAN, Lewis Henry, 
190 

MORIN, John Baptist , 
2494, 3210 

M O R I N U S . Johannes, 
(John Morin). 13 
MORNE GAROU, 3743 
MORTON. Samuel G., 400. 
2060 

MORTON, Henry, 1765 
MOSELEY. Prof. Henry 
Nottidge, 242, ' 358, 
1585, 2586. 2722 
MOSES. 1766 

MOSSO, Profes.sor, 33, 380. 
3519, 3573 

MOUNT AUBURN. 2665 

ST. ELIAS. 78 

“MOUNT STEWART EL- 
PHINSTONE.** 3211 
MOUNT WASHINGTON, 
2124 

MOZART, Wolfgang Ama- 
deus. 1347. 1^18 
MUIR Glacier. 1308 
MUIR Inlet. 1537 
MULLER, Max. 749. 1108, 
1227. 1443 

MUNG-KHI-P I - T H A N , 

2400 

MUNICH, 2565. 2982 
MUNK, 3162 

MUSEUM OF NORTHERN 
ANTIQUITIES. 861, 
2354 

MYCEN.®. 189 

N 

NADDOD, 2808 
NALTUNNE, 2129 
NAPLES, 272, 5.53, 1177, 
1301. 2016 i 

NAPOLEON BONAPARTE. 
1010 

NASMYTH, James, 2386 
NAVA JOS. 2129 
NEARCHUS, 444 
NECKHAM, Alexander, 
2084 

NEPAUL, 444 
NEPTUNE, 4,56, 1437. 

3368 , 3400 

NEUCH^TEL, 2.565, 3309 
NEWARK, 2272 
NEWCOMB, Prof. Simon. 
2224, 36.30 

NEW ENGLAND. 340. 

1463, .3226, 3085 
NEWFOUNDLAND, 375, 
2449 

NEW GRANADA, 2823 
NEW GUINEA, 1691 
NEW HEBRIDES. 3370 
NEW HOLLAND. 1691 
NEW IRELAND. 2178 
NEW JERSEY, 1677 
NEW MADRID, 954 
NEWMAxN, Colonel. 667 
NEW MEXICO. 1899 
NEWTON, Sir Isaac. 79. 
85, 545, 548, 570, 571, 
650, 731, 853, 1043, 

1062, 1068, 1069, 1070, 
1099, 1403, 1565, 1574, 
1612, 1692. 1765, 1852, 
1947, 2075, 2123, 2511, 
2998, 3123, 3173, 3332, 
33.34, 3.387, 3393, 3400, 
3412, 3486 


NEW WORLD, 2578 
NEW YORK, 602. 1126, 
1463, 1496, 2516, 2665 
NEW ZEALAl^D, 70, 464, 
1162, 1463, 2345, 2703. 
3089, 3463 

NIAGARA FALLS. 990, 
1454, 2924,3710 
NICHOLAS III, 1663 
NICHOLAS IV. 1663 
NIEPCE, M. of Chklons, 
1797 

NILE, River, 931, 1312. 

1579,2380,2950, 3611 
NILSON, 2957 
NINEVEH, 1931, 2380 
NOBERT (Optician), 3490 
NOBILI, 1005 
NORFOLK. 1307, 3279 
NORMANDY. 765 
NORTH AMERICA, 93. 
123. 460. 605, 677, 796, 
1131, 1379, 1871. 1899, 
2016,2126, 2306,2347, 
3226. (See also Amer- 
ica.) 

NORTH DAKOTA. 3189 
NORTHMEN, 3226 
NORTH PACIFIC. 1751 
NORWAY. 140, 1871, 2043. 

2173. 2709, 2926 
NOVALIS. 1351 
NOVA SCOTIA. 1677 
NOVUM ORGANUM, 3631 
NUBECUL®. 3203 
NUBECULA. MAJOR, 3614 
NYCTIPITHECUS Trivir- 
gatus, 2420 

" 0 

OAHU. 3470 
OCHILS. 2876 
ODYSSEY. 2535 
(EDIPUS. 2343 
ONEUS. 2008 
(ERSTED. 1005 
OG.. 1766 
OGATA, 202 
OGYGES, Flood of, 761 
OHIO. 1496.3189 
OHIO River. 954. 1771 
“OLD RED SANDSTONE.** 
2876 

OLYMPUS. 1233 
OMAHAS. 2129, 3770 
ONIPOLEGUS. The. 820 
ONTOGENESIS, 2455 
OPHIUCHUS 3223 
OREGON. 1463, 194.’>,2129, 
2306 

ORINOCO River, 62. 1579, 
2493. 2854, 3575 
ORION, 620. 1059, 1346, 
1790, 2637 

ORKNEY Island.s, 709 
OROTAVA. 1581 
ORTALIDES, 2420 
OSTEOLEPIS, 2567 
OTTOMAKS, 2493 
OVID, 619, 2517,2634 
OVIEDO, 594 
OWEN, Sir Richard, 160. 

1070, 1314, 3538 
OXALIS, 2799 


PACHACUTEC (Inca). 898 
PACIFIC, 93. 557, 1309, 
1691, 2446 
PACIFKi Coa.st, 78 
PAPUA. 1691 
P®ONIANS. 2473 
PAL®0THER1UM, 3485 
PALAWAN, 825 
PALESTINE, 3233 
PALISA, 2741 
PALISSY, Bernard. 3757 
PALMER, E., 124 
PABnSOS, 2343 
PAMPAS, 898, 3052 
PAMPERO, The, 1688 
PANAMA, 3101 


PANTHEON, 1839 
PAPANDAYANG (Java), 
2273 

PARi, 1126 
PARACELSUS, 2609 
PARIS. 850. 1126. 1465, 
1593, 1690, 1742, 1902, 
2565, 2668, 3001 
PARLIAMENT, 1515 
PARNASSUS. 336 
PARRY, Capt. Sir William 
Edward, 1173 
PASTEUR, Louis. 130, 842, 
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SHARP. David, 80 
SHERRINGTON. 458 
SHOEBURYNESS. 2267 
SHONKA (Indian Chief), 
9 

SIAM. 825 

SIBERIA. 581, 854, 1871, 
2016. 2040. 2554, 3318 
SIBERIANS. 3090 
SICHUANA. 3647 
SICILY, 956, 2845 
SICULUS. Diodorus, 2845 
SIDLAWS. 2876 
SIDA, A., 1230 
SIDON, 2.392 
SIDONIANS, 2392 
SIERRA NEVADA. 2924 
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TROCHILUS Forficatus. 
1518 
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URANUS, 579, 1437, 2911, 
3368. 3400 
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WELLS, Dr. David Ames, 
1329. 3406 

WEISSHORN, 299, 435, 
2880 


WERNER, Abraham Gott- 
lieb. 373, 3245 
WEST COAST of Africa, 
1227 

WEST INDIES, 1030, 1677, 
2133. 3226. 3680 
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Study of Our Common Birds, (D. 
Appleton A Co., New York, 19C>0.> 
CHISHOLM, GEORGE G.. M.A., 
B.S., F.R.G.S. Nature Sttidtes. 
(Humboldt Publishing Co., New 
York, 1889.) 

CLERl^E, AGNES M. A Popular 
History of A stronomy. (Adam and 
Charles Black. I/mdon, 1893.) 
CONN, HERBERT W., Ph.D. Prof. 
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Prof, of Philosophy, University at 
Leipzig. Darwinismus und Sii- 
tenlehre, (L. Yo-s-s, Hamburg, 
1898.) 

DRUMMOND. HENRY, LL.D., 
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FISKE, JOHN, LL.B. The Destiny 


of Man Viewed in the Light of His 
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(Carl Habel, Berlin. 1866-76.) 
FLAMMARION, CAMILLE. Popu- 
lar Astronomu. Translated by J. 
E. Gore. (i). Appleton A Co., 
New York, 1894.) 

FOREL, AUGUSTUS. M.D., Ph.D., 
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Verbesserungen in der gesellsch 
lichen und wirihschafuichen & 
lung der Frauen', A Lecture. 

G. Richter, Hamburg, 1890.) 

. Frauenrechte: A Lecture. 

O.W.V. (Carl ^Habel, Ber 

1866-76. 

HOWARD JL. 0.,Ph.D. , Chief of I 
isionof Entomolonr, U. S. 
partment of Agriculture, Washi 
ton, D. C. Smyrna Fig Cufi 
in the United States; Yew B 
of the Department of Agricult 



AUTHORS AND PUBLISHERS OF WORKS QUOTED 


015 


( Department of Agricult u re , Wanh- 
inglon, D. C.) 

HUDSON. W. H.. C.M.Z.S. The 
Naturaliat on La Plata. (Chap- 

man & Hall, London, 1895') 

HUBER. FRANCIS. Swiss Natural- 
ist. Natural History of tho Beea. 
(Longman, Hurst A Co., London, 
1821.) 

HUBER. PIERRE. Recherchea %ur 
l^a Maura dea Fourmia indagtnea. 
(Geneva, 1801.) 

HudHES. WALTER S. Lieutenant, 
U. S. Navy. Electricity in Naval 
Warfare, in Electricity in Daily 
Life. (Charles Scribner's Sons, 
New York, 1803.) 

HUMBOLDT. ALEXANDER. Baron 
von. Coamoa: A Sketch of a 
Physical Description of the Universe. 
(HarperA Bros., New York, 1897.) 

. Preface to French Edition of 

Koamoa, 1866. 

. Views of Nature. (Geo. 

Bell A Sons, London, 1896. 

HUMBOLDT. WILHELM. Baron 
von. Einleiiuno ueher die Kawia- 
prache auf der Inael Java. (Kon- 
igliche Akademie der Wissenschaf- 
ten in, Berlin, 1836-39.) 

. Ueher die Verachiedenheit dea 

Menachlichen Sprachbauea und 
ihren Einfluae auf die geiatiche Ent- 
wickdung dee MenacAengeachlechia. 
(Berlin, 1836.) 

HUXLEY, THOMAS HENRY. 
Ph.D., F.R.S. Americon Ad- 
dresses. ( D. Appleton A Co. , New 
York, 1877.) 

, AntmaZ Automatiam and 

Other Essays. (Humboldt Pub- 
lishing 0>.. New York, 1884.) 

Lay Sermons, Addresses and 

Revierva. (D. Appleton A Co., 
New Y(rk. 1895.) 

, .Man*s Place in Nature. 

(Humboldt Publishing Co., New 
York, 1880.) 

, The Pnyaieal Basis of Life. 

(Humboldt Publishing O?., New 
York, 1881.) 

I 


ILES, GEORGE. Flame, Electricity 
anti the Camera. (Doubleday A 
McClure Co., New Y<irk. 1900.) 

J 

JAMES, WILLIAM, M.D.. Ph.D, 
Prof, of Philo8f»phy in Harvard 
University. Principles of Paychol- 
ogy, (Henry Holt A Co.. New 
York. 1898.) 

, Talks te Teachers on Psychol- 
ogy, and to Students on Some of 
Lifers Ideals. (Henrv Holt A Ct)., 
New York. 1900.) 

, The Will to Beliere and Other 

Essays in Pojmlar Philosophy. 

^ 1308, Green A Co., New 
899.) 

JEVONS, WILLIAM STANLEY. 

Principles of Sci t nee. ( Armst rong 
A Co., New York. 1890.) 

JUDD, JOHN W., F.H.S. Prof. 
Geology, Dean Royal ('ollege of 
Science, London. Volcanoes. What 
They Are and ll'/fol They Teach. 
(D. .\ppleton A Co., New York. 
1899.) 

K 


KAAT, FRITZ. Leonardo da Vinci 
ala Nalurjorscher. (Vienna, 1880.) 
KASSOWITZ. MAX., M.D.. Ph.D. 
Prof, in the University of Vienna. 
la Alcohol a Food or a Poiaont 
(A paper translated by Mrs. J. H. 
W. Stuckenberg, Cambridge, 
Mass., assisted by Dr. August 
Hoch, McLean Hospital, Waverly, 

KENNeLlY. A. E. Electrician of 
Mr. Thomas A. Edison’s Labora- 


tory. ^ Electricity in the Houee- 
hold, in Electricily in Daily Life. 
(Charles Scribner’s Sons, New 
York, 1893.) 

KIRCHOFF. ALFRED. Ph.D. Nat- 
uralist and Geographer. Prof, of 
Geology at the University at 
Halle. AnleUung zur deutschen 
Ijondea und Volkaforachung. (J. 
Englehorn Stuttgart, 1889.), 
KLEINWACHTER,F.. Ph.D. LL.D., 
Professor University at Cierno- 
witi. Zur Frage dea nalurwissen^ 
chaftHchenUnierrichts. D.Z.S. F. 
(Carl Habel, l^rlin, 1879.) 
KOKEN. ERNST, Ph.D. Die 
Vorwelt und Hire ErUwicklunqs- 

? eschichte. (Weigel, Leipzig. 
893.) 

KRAEPELIN, E.. M.D., Ph.D. Pro- 
fes-sor University at Heidelberg, 
Pre.sident of the German Medical 
Total Abstinence As.sociation. 
Gregen den Alkohol, (a lecture 
quoted in the A llgemeine Schweizer 
Zeitung.) 

KtiPPERS, IGNAZ, Ph.D. Gym- 
nasiallehrer, Bonn. Der 
Ajjoxyomenoa dea Lyaippos und 
diegrtechiachen Paldstre. S.O. W. V. 
(Carl Habel, Berlin, 1866-1876.) 

L 

LADD, GEORGE TRDMBDLL,D.D., 

LL.D. Prof. Moral Philosophy 
and Metaphysics in Yale Univer- 
sity. Psych^ogy. Deacr^tive and 
Explanatory. (Charles Scribner’s 
Son.s.New York, 18^.) 
LANGLEY, SAMUEL* PIERPONT, 
D.Sc., Ph.D., LL.D., etc. Sec- 
retary Smith.sonian Institution, 
Washington, D.C. The Newt As- 
tronomy. (Houghton, Miffiin A 
Co., Bo.ston, 1896.) 

LANKESTER. E. RAY,M.A.,LL.D.. 
F. U.S. History and Scope of 
Zoology. (Humboldt Piibli.'^hing 
(3o-, New York, 189.3.) 

LAURENT. EMILE, M.l). Les Ha- 
bitues dea Ppiaona de Paris. Etude 
d' anthropologic et de paychologie 
crimimiles. (A. Storck, Lyon, 
1890.) 

LE CONTE, JOSEPH, LL.D. Prof. 
Geology, Univer.sity of California. 
Sight. (D. Appleton A Co., New 
York, 1897.) 

LIEBIG, JUSTUS, B aron von- 
Chemist and Inve.stigator in Nat- 
ural Science. Die Thier-Chemie 
Oder organise he Chemie in Hirer 
Anu'tndung auf Physiologic und 
Pathologic. (Braunschweig, 
IS42-3.) 

. Ueher die Verwandlung der 

Krdfte. <S.G.]r. r. (Carl llabel, 
Berlin, 1866-76.) 

. Rede vor der offentlicher Sitz- 

ung der Koniglichen Akademie 
der Wissenschaften , Munch en ,1861. 
Zur Feier dea Gehurtstagea dea 
Koniga Maximilian II. (Vereag 
der K. Akademie, Munich.) 
LORIN, Dr. MARC. General View 
of the Laws of Heredity. Thesis 
for the Degree in Medicine, Paris, 
1875. (Quoted in Foundation of 
Death , by Axel Gustafson. (Funk 
A Wagiialls Co.. NewjYork.) 
LOTZE. RUDOLF HERMANN. 
Prof, of Philosophy and Physiol- 
ogy. University (lott ingen. An 
Address. 

LOWE, PROF. F. R. EATON. Na- 
ture Studies. (Humboldt Pub- 
lishing Company, New York, 
1888.) 

LUBBOCK, SIR JOHN. (See Avk- 

BUKY.) 

LYELL, SIR CHARLES, D.C.L. 
Prof, (geology. King’s College. 


Oxford. Principlea of Geology, (D. 
Appleton A Co., New York, 1854.) 


M 


UACAULAY, TH0HA3 BABIHG- 
TON. Baron Macaulay. Essays 
— Lord Bacon. (D. Appleton A 
Co., New York, 1876.) 

MAGNUS, A., Ph.D. Prof. Univer- 
sity at Konigsberg. Study of Sci- 
ence Awakens Thirst for Knoui- 
edge. Address on Becoming Rec- 
tor of the University. 


MARSHALL, WILLIAM, Ph.D. 
Prof. Leipzig University. Deutach- 
landa Vogelwelt im Wechael der 
Zeiten. S.G.W.V. (Carl Habel, 
Berlin. 1866-76.) 


MASON, OTIS TUFTON, A.M.,Ph.D. , 
Curator of Department of Ethn- 
ology, U. S. National Museum, 
Washington, D. C. Aboriginal 
American Mechanics. Memoirs of 
the International Congress of An- 
thropology. (Schulte Publication 
Co., Chicago.) 

. Birth of Invention. Address 

at Centenary of American Patent 
System, Washington, D. C., 1891. 
(Proceedings of the Congress.) 

. Similarities in Culture; from 

the American Anthropologist, vol. 
Till., p. 115. (Judd A Detweiler, 
Washington, D. C.. 1896.) 

. The Man*a Knife among the 

North A merican Indians. ( Report 
of United States National Museum 
for 1897.) 

. Origins of Invention. (Wal- 
ter Scott, Ltd., London, 1899.) 

. W Oman* s Share in Primitive 

Culture. (D. Appleton A Co., 
New York, 1894.) 

MAUDSLEY. HENRY, M.D. Prof. 
Medical Jurisprudence, Univer- 
sity College, London. Body and 
Mind. (D. Appleton A Co., New 
York, 1898.) 

MEYER, LUDWIG, Ph.D. Die 
rdmischen Katakomben. S.G.W. V. 
(Carl Habel, Berlin, 1866-76. 


MEYER, RICHARD, Ph.D., Ueber 
Hestrehungen und Ziele der wisaen- 
achaftlichenChemie. S.G.W.V. Carl 
Habel, Berlin, 1866-76, 


MILL, JOHN STUART. Positive 
Philosophy of Auguste Comte. 
(Henry Holt A Co., New York, 
18S7.) 

MILLER, HUGH, Geologist. The 
Old Red Sandstone. (Gould A Lin- 
coln, Boston, 1851.) 

MILLIE JOHN. First Lieutenant 
Corps of Engineers. U. S. Army. 
Electricity in Land Warfare, in 
Eleetririty in Doily Life. (Charles 
Scribner’s Sons, New York, 1893.) 
MILNE, JOHN. F.R.S.,F.G.S. Prof. 
Imperial College of Engineering, 
Tokio. Mining Engineer and 
Seismologist. Earthquakes and 
Other Earth Movements. (,D. Apple- 
ton A Co., New York. 1899.) 

MIVART. ST. GEORGE. F.R.S. 
American Types of Animal Life. 
(Little, Brown A Co., Boston, 
1893.) 

MOLLOY, GERALD. D.D., D.Sc. 
The Electric Light. (Humboldt 
PuWishing (^o.. New York, 1889.) 

MORTON, HENRY, D.Sc., Ph.D,, 
LL.D., President of the Stevens 
Institute of Technology. Electric- 
ity in Lighting, in Electricity in 
Daily Life. (Charles Scribner’s 
Sons, New York, 1893.) 

MUNSTERBERO, HUGO, Ph.D., 
M.D. Prof. Psychology, Harvard 
University. Prychology and Life. 
(Houghton, Mifflin A Co., Boston, 
1899.) 


916 


SCIENTIFIC SIDE-LIGHTS 


N 

IIEWCOMB, SIMON, IX.D. Prof. 
U. 8. Naval Obsiervatory ; Supt. 
Am^ Naut. Almanao. Popular 
Aotronomy. (Harper & Bros., New 
York, 18990 

NEWMAN, GEORGE, M.D., F.H.S., 
D.H.P. Demonstrator of Bac- 
teriolo^ in King’s Ck)llege, Lon- 
don. Bacteria. (G. P. Putnam’s 
So ns, N ew York, 1899.) 
NIEBUHR, BARTHOLD GEORGE, 
Royal Historioi^apher, and Pro- 
fessor, University of Berlin. 
Bifmische Oeechicht€\ Lectures. 
(Isler, Berlin, 1847.) 

NOVICORO, JACQUES, Ph.D. Leo 
Luttes entre SocieUa humainee el 
leur Phasea aticceasivea. (Paris, 
1893.) 

0 

OPPENHEIMER, Z., Ph.D. Ueber 
den Einftuaa dea Klimaa auf den 
Menachen. S. O. W. V, (Carl 
Habel, Berlin, 1866-76.) 

p 

PASTE0R, LO0IS. Ph.D., F.H.S. 
Prof. Chemistry, Sorbonne, Paris. 
fjtvdea aur la Maladie dea vera A 
Soie. M oyen pratique aaaur^ de la 
combattre et d*en pr/venir le retour. 
(Gaiithier-Villars, Paris, 1870.) 
PENCK, ALFRED, Ph.D. Prof. 
University, Vienna. OherftAchen- 
bau^A .D.L. V. Engelhom, Stutt- 
gart, 1889.) 

PETTENKOFER. MAXIMILIAN 
JOSEPH VON, M.D. Prof. 
Hygiene, University, Munich, 
Die Cheniie in ihrem VerbdUniaa 
zwr Phyaiulogie und Pathology. 
Featrede in der K. A had. der Wia- 
amachaft, Miinchen. ( J. G. Weiss, 
Munich, 1848.) 

PFUHL, FRITZ. Ph.D., at Posen. 
Waa geboren iat auf Erden muaa 
zu Erd-Aache werden. B.O.W.V, 
(Carl Habel. Berlin, 1866-76.) 
PIERCE, BENJAMIN. LL.D.,F. p. 
S. Perkins Prof. Mathematics 
and Astronomy, Harvard Univer- 
sity, Addreaa aa Retiring Preavlent 
of tfie American Aaaociation. (Pro- 
ceedings American A8.sociation for 
the Advancement of Science, 
1854.) 

POPE. FRANKLIN LEONARD. 

Past President of the American 
Institute of Electrical Engineers;. 
The Electric M otor and Its AppH- 
caiionaAn Electricity in Daily Lif^. 
((Charles Scribner’s Sons, New 
York, 1893.) 

PORTER, NOAH. D.D., LL.D. 
Prof. Metaphysics and Moral 
Science and President of Yale 
University. The. Human Intellect. 
(Charles Scribner’s Sons, New 
York, 1899.) 

PORTER. THOMAS CONRAD. D.D. 
LL.D. Prof, of Natural Science, 
Marshall College, Mercersburg, Pa. ; 
Prof. Botany and Zoology, La- 
fayette CoUeie, Ea.ston, Pa. 
Wild Beaata. (D. Appleton & 
Co., New York, 1894.) 

PREYER, WILHELM, M.D.,Ph.D. 
Prof, of Physiology. University at , 
Berlin. Ueber Empfindungen, 
S.O.W.V. (Carl Habel, Beriin, 
1866-76.) 

PROCTOR, RICHARD A. Expanae 
of Heaven. (Longmans, G»'een dc 
Oo.,Ncw York and London, 1897.) 

> , Nolea on Earthquakea. 

(Humboldt Publishing Co., New 
York, 1887.) . 

- . r-. Other Worlda than Oura. (A. 
>A. Burt. New York.) 

Our Place Among Infinitiea. ] 


(Longmans, Green dc Co.. New 
York and London, 1897.) 

— , Pleaaant Waya in Science. 
(Longmans, Green db Co., New 
York and London. 1895.) 


RAAB. FRITZ. Ph.D. Leonardo da 
Vinci ala Naturforacher. S.O. W. V. 
(Carl Habel. Berlin, 1866-76 j 
RATH, GERHARD VON, Ph.D. 
Der VeMtv. Einegeologiache Skizze, 
S.O.W.V. Carl Habel, Berlin, 
1866-76.) 

RANKE, JOHANNES, Ph.D. Prof, 
of Anthropology, University 
Munich. Somatiache anthropolo- 
giaehe Beobachtungen. A.D.L.V. 
(Engelhom, Stuttgart 1889.) 
RECLUS. JEAN JACQUES tuSf.E. 
The Earth. (Harper & Bros, New 
York. 1871.) 

RINSCH. GUSTAV. Rector of 
Girls’ High School, Nordhausen, 
Stellung und Leh^n der deutachen 
Hausfrau im Mittelalter. S.G.W. V. 
(Carl Habel, Berlin, 1866-76.) 
ROMANES, GEORGE J.. M.D.. 
F. R .S. A nimal Intelligence. ( D. 
Appleton & Co., New York, 1899.) 
, Scientific Evidence of Or- 
ganic Evolution. (Humboldt 
Publishing (3o., New York, 1883.) 
RUMFORD, COUNT (Benjamin 
Thompson) F.R.S., F.A.A.A.S. 
Eaaaya: PoiliticnL Economical and 
Philoaophical. (W. Porter, Dublin, 
1796.) 

RUSSEL, ISRAEL C. Professor of 
Geology, University of Michigan. 
Glaciera of North America. (Ginn 
& Co., Boston, 1897.) 

. Jjakea of North America. 

(Ginn & Co., Bo.ston, 1895.) 


SCHONBERG. GUSTAV. Ph.D. 
Die V olkawirtachaftalehre. 

S.G.W. V. (Carl Habel, Berlin, 
1866-76.) 

SCHURTZ. HEINRICH, Ph.D. 
Urgearhichte der KiUtur. (Biblio- 
graphisches Institut, Leipzig, 
1900.) - 

SCHWARTZ, HERMANN, Ph.D. 

, Paychologietlea' Willen^zurOrund- 
• Ugilrty der .Ethik. (Engelmahn., 
Leipzig, lOCiO.l , ' 

SEMPER, KARL. Prof. Zocilog^U 
University, Wurzburg. Animal^ 
Life. v(D. Appleton & Co., New- 
York. 1881.)' . - 

SHALER, NATHANIEL SOUTH- 
GATE. S.D. Prof, of Geology 
- and Dean of the Lawrence Sefen- 
v.tific School, Harv^ard University. 
Aapfcta, of the^ Earth. (Charles 
Scribfien’s Son.s, New York, 19(W.) 

. Nature oria Man in America. 

(Charles Scribner’s Sons, New 
York, 1899.) 

. Sea and Land. (Charles 

Scribner’s Srms. New York, 1894.) 
SPENCER. HERBERT. Education. 

i D. Appleton & Co., New York, 
900.) 

Prindplea of Biology. (D. Ap- 
pleton & Co., New York, 1900.) 
STARR. M. ALLEN, M.D. Prof, of 
Nervous Diseases, College of Phy- 
sicians and Surgeons, New York. 
Electricity in Relation to the. Hur 
man Body, in Electricity in Daily 
Life. (Charles Scribner’s Sons, 
New York, 1893.) 

STEIN, LORENZ RITTER VON, 
Ph.D. Prof. National Economic 
University at Vienna, Die Frau 
auf dem Gehirte der Nationalen 
Okonomie. *(Cotta, St uttgart , 
1875.) 


STEWART. BALFOUR, LL.D., 
F.R.S. The Conaervation of En- 
ergy. (Humboldt Publishing Co.. 
New York, 1880.) 

STOKES. HENRY NEWLIN. Ph.D. 
Chemist United States Geological 
Survey; Prof. Inormnio Chemis- 
try, University Chicago. The 
Atomic Theory, from the Chemical 
Standpoint in Science. An Ad- 
dress before the Chemical and 
, Philosophical Societies of Wash- 
ington, D. C., Nov. 25. 1899. 
[Reprinted from Science, N. S., 
Vol. XI., No. 277, pp. 601-608. 
April 20, 1900.] 

STOKES, SIR G. G., M.A., LL.D., 
F.R.S. On the Nature of the 
Rdntgen Raya. The Wilde Lec- 
ture, delivered July 25, 1897. 
STRUMPELL. ADOLF VON, M.D. 
Prof, of Medicine in the University 
at Erlangen. Uber die Alkohol- 
frage vom drztlichen Standpunkt. 
Rede vor der Naturforacher Ver- 
8ammlung,Niimb€rg,\ti9Z. (Leip- 
zig, 1893.) 

STUCKENBERG. J. H. W.. LL.D. 

Intn)duclion to the Study of Phit- 
oaophy. (Armstrong & Co., New 
York, 1892.) 

SULLY. JAMES. LL.D., Grote Prof. 
Philosophy of Mind and Logic, 
University College , London. 
lUuaiona; n PaychologicaL Study. 
(D. Appleton & Co., New York, 
1897.) 

THOLliCK, FRIEDRICH AUGUST 
GOTTREU. Prof, at Univer.siry 
in Halle. Inacription in a Book. 


THOMPSON. BENJAMIN. See 
Rumford, Onint.) 

TROWBRIDGE, JOHN, S. D., 

Rumford Professor and Lecturer 
on the Applications of Science to 
the Useful Arts, Harvard Univer- 
sity, and Director of the Jefferson 
Physical Laboratory. What le 
Electricity f (D. Appleton & Co., 
New York, 1899.) 

TYLOR. EDWARD B., D.C.L.,F.R. 
S. Anthropology. (D. Appleton 
& Co., New York, 1899.) 
TYNDALL, JOHN. LL.D.. F.R.S. 
Eaaaya on the Floating Matter of 
the Air in Relation to Putrefaction 
. uTid Infection. (D. Appleton & 
Co., New York, 1895.) 

4 . Faraday aa a Diacoverer. ( D . 

Appleton & Co., New York, 1898.) 

, Fragmcnta of Science. (D. 

; Appleton <fc (’o., New York, 1897.) 

. Heat a Mode of Motion. (D. 

Appleton & Co., New York, 19()0.) 

. Houra of Exerciae in the A Ipa. 

(D. Appleton & Co., New York, 
1898.) 

. New Frogmen ta. (D. Apple- 

ton A Co.. New York, 1897.) 

. Six Lectures on Liqht. Ed. 3. 

(D. Appleton A Co., New York, 
1898.) 

. TheForma of Wnterin Clouda 

and Rivera, Ice and Glaciera. ( D. 
Appleton A (3o.,New York, 18^.) 

u 

UFFELMAHH, DR. J., Prof. Uni- 
versity, Rostock. Daa Prod 
und deaaen dietetiacher Werth. S. 
O.W.V. (Carl Habel, Berlin, 
1866-76.) 


VARHINGER. HANS, Ph.D. ^ Prof. 

University, Haile. An address. 
VIRCHOW, PROF. RUDOLF, M.D. 
Pathologist ; Director of Patholog- 
ical Institute, Berlin. Addreaa be- 


authors’ and publishers of works quoted 


917 


fore the ArUhropological Congreaa, 
Vienna, 1899. 

. l/e6cr die Erxiehungdea Wei- 

hea fur aeinen Beruf. ( Enslin , Ber- 
lin, 1865.) 

VIRCHOW. PROF. RUDOLPH and 
PROF. FRANZ VON HOLTZEN- 
DORFF. Sammlung gemeinver- 
etdndlicher wiaamachqftlicher Vor- 
trdge. (Carl Habel, Berlin, 1866- 
76. 

w 

WALLACE, ALFRED R0SSEL, 

LL.D., etc. Darwiniam, 

an Exposition of the Theory of No t- 
urol Selection. Pub- 

lishing Co., New York, 1889.) 

. The Wonderful Century, Its 

Succeaaea and Its Failures . ( Dodd , 
Mead & Co., New York, 1899.) 

WEBB, HERBERT LAWS. Assistant 
Electrician Metropolitan Tele- 
phone Co., N. Y. The Making 
and Laying of a Cahle,m Electricity 
in Daily Life. (Charles Scribner’s 
Sons, New York, 1893.) 

WEED, CLARENCE MOORES. 
D.Sc. Prof. Zoolo^ and Entomol- 
ogy, New Hampshire Coll. Seed 
Travdere. (Ginn dc Co., Boston, 
1899.) 

WEISMANN. AUGUST. Dr., Prof. 
University, Freiberg, Eaaaya 
upon Heredity and Kindred Bi- 
ological Problems. Ed. by E. B. 
Pfjulton, S. Schoenland and A. E. 
Shipley. (Clarendon Press, Oxford, 
1891-2.) 


WERNICH, AGATHON, Ph.D., 
Docent. University, Berlin. 
Ueber giUe und echUchte Luft, a 
pamphlet. (Carl Habel, Berlin, 
1883.) 

WETZLER, JOSEPH. Etlitor of 
the Electrical Engineer, New 
York. The Electric Railway of 
To-day, in Electricity in Daily lAfe,. 
(Charles Scribner’s Sons, New 
York, 1893.) 

WHITNEY. WILLIAM DWIGHT, 
Ph.D., LL.D. Prof. San.skrit and 
Comparative Philology, Yale Uni- 
versity. Life and Grovlh of 
Language. (D. Appleton <fe Co., 
New York, 1900.) 

WILEY. HARVEY W., Ph.D., LL.D. 
Chief, Div. of Chemistry, U. S. 
Dept. Agr. Economical Aapfcta 
of Agriaultnrnl Chemiatmj. (Pro- 
ceedings American Association for 
the Advancement of Science, Vol. 
XXXV.) 

. Relations of Chemistry to In- 
dustrial Progress.^ (Address at 
Purdue University, Lafayette, 
Ind., 1896.) 

WILLIAMS, W. MATTIEU. The 

Chemistry of Cookery. (D. Apple- 
ton & Co. New York, 1900.) 

WILSON. ANDREW. Ph.L., M B., 
F.Il.S.E,. F.L.S. Biology in Edu- 
cation. (Humboldt Pub. Co., New 
York. 1888. 

— Facts and •Fictions of 


Zoolony. (Humboldt Pub. Co., 
New York, 1882.) 

, Glimpses of Nature. (Hum- 
boldt Pub. Co., New York. 1892.) 

, Science Culture for the 

Masses. (Humboldt Pub. Co., 
New York, 1888.) 

, Science and Poetry. Hum- 
boldt Pub. CJo., New York, 1888.) 

, The Law of Likeness. (Hum- 
boldt Pub. Co., New York, 1888.) 

WILSON, SIR DANIEL. Pres. 
Toronto University 1881-1892. 
Anthropol4)gy. Humboldt Pub. 
Co., New York, 1885.) 

WITTICH, PROF. W. v. Die 
Schnelligkeit unseres Empfindens 
und Woelens (a lecture). 

WUNDT, ' WILHELM, Professor 
Philosophy in University, I^eip- 
zig. Lectures on Human and An- 
imal Psychology. (Swan, Sonnen- 
schein &, Co., London, 1896.) 

Y 

YOUNG, CHARLES AUGUSTUS, 
Ph.D, LL.D. Prof. Astronomy, 
Princeton University. The Sun. 
(D. Appleton & Co., New York, 
1898.) 


ZIRKEL, FERDINAND, Ph.D. 
Mineralogist and Professor in the 
University at Leipzig. Dis 
Umvandlungsprocease im Minerair 
reich. S.G.W.V. (Carl Habel, 
Berlin, 1871.) 








Bmmdbr 

ISHaxati. 

19 , HKrwb«gai> Lmm, 



5««/VKR 




